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Please indicate the corresponding author and provide the affiliation, full postal address
and email.
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format): Abstract, Introduction, Materials and Methods, Results, Discussion,
Acknowledgment and References. Each section should begin on a fresh page.
Scientific names, foreign words and Greek symbols should be in italic.

Abstract and Key Words:
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Communications, CME articles, Case Reports, Commentaries and Letter to Editors.

Introduction:
Clearly state the purpose of the article. Summarise the rationale for the study or
observation. Give only strictly pertinent references, and do not review the subject
extensively.

Materials and Methods:
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experimental animals, including controls) clearly, identify the methods, apparatus
(manufacturer's name and address in parenthesis), and procedures in sufficient detail to
allow other workers to reproduce the results. Give references to established methods,
including statistical methods; provide references and brief descriptions of methods that
have been published but are not well-known; describe new or substantially modified
methods, give reasons for using them and evaluate their limitations.

Identify precisely all drugs and chemicals used, including generic name(s), dosage(s) and
route(s) of administration. Do not use patients' names, initials or hospital numbers.
Include numbers of observation and the statistical significance of the findings when
appropriate.

When appropriate, particularly in the case of clinical trials, state clearly that the
experimental design has received the approval of the relevant ethical committee.

Results:
Present your results in logical sequence in the text, tables and illustrations. Do not repeat
in the text all the data in the tables or illustrations, or both: emphasise or summarise only
important observations in the text.

Discussion:
Emphasise the new and important aspects of the study and conclusions that follow from
them. Do not repeat in detail data given in the Results section. Include in the Discussion
the implications of the findings and their limitations and relate the observations to other
relevant studies.

Conclusion:
Link the conclusions with the goals of the study but avoid unqualified statements and
conclusions not completely supported by your data. Avoid claiming priority and alluding
to work that has not been completed. State new hypotheses when warranted, but clearly
label them as such. Recommendations, when appropriate, may be included.

Acknowledgements:
Acknowledgements of general support, grants, technical assistance, etc., should be
indicated. Authors are responsible for obtaining the consent of those being acknowledged.  

Referencing guide:
The Medical Journal of Malaysia, follows the Vancouver numbered referencing style.
Citations to someone else's work in the text, should be indicated by the use of a number.
In citing more than one article in the same sentence, you will need to include the citation
number for each article. A hyphen should be used to link numbers which are inclusive,
and a comma used where numbers are not consecutive. The following is an example
where works 1.3,4,5.have been cited in the same place in the text. 

Several effective drugs are available at fairly low cost for treating patients with
hypertension and reducing the risk of its sequelae.1,3-5  

The list of all of the references that are cited in the article should be presented in a list
labelled as ‘References’. This reference list appears at the end of the paper. Authors are
responsible for the accuracy of cited references and these should be verified by the
author(s) against the original documents before the manuscript is submitted. It is
important that the author should never place in the list of references a document that he
or she has not seen. The Journals names should be abbreviated according to the style used
in the Index Medicus. All authors when six or less should be listed; when seven or more
list only the first six and add et al.  

If you are citingthe author’s name in your text, you must insert the citation number as
well. Jewell BL (8) underlined that as focus in the SARS-CoV-2 pandemic shifts to the
emergence of new variants of concern (VOC), characterising the differences between new
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maintaining the effectiveness of both public health and vaccination programme.  If you
are citing more than one author’s name in your text and you want to cite author names
in your text, use ‘et al.’ after the first author. Example: Rampal et al. (9) highlighted that
the. disregard of the manuscript guidelines and instruction to authors of the journal you
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Tables:
All tables and figures should have a concise title and should not occupy more than one
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figure. They should be numbered consecutively with Arabic numerals (e.g. Table 1)., and
placed after the sections of the manuscript which they reflect, particularly the results
which they describe on separate pages. Cite tables in the text in consecutive order.
Indicate table footnotes with lower-case letters in superscript font. Place the information
for the footnote beneath the body of the table. If a table will be submitted as a separate
document, the filename should contain the surname of the first author and match its
label in the manuscript (e.g., SMITH Table 1).Vertical lines should not be used when
constructing the tables. All tables and figures should also be sent in electronic format on
submission of the manuscript as supplementary files through the journal management
platform. Clinical Photographs should conceal the subject's identity. Tables and flow-
charts should be submitted as Microsoft Word documents. Images should be submitted as
separate JPEG files (minimum resolution of 300 dpi).  

Photographs of Patients:
Proof of permission and/or consent from the patient or legal guardian must be submitted
with the manuscript. A statement on this must be included as a footnote to the relevant
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Colour reproduction:
Illustrations and diagrams are normally reproduced in black and white only. Colour
reproductions can be included if so required and upon request by the authors. However, a
nominal charge must be paid by the authors for this additional service; the charges to be
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Abbreviations:
Use only standard abbreviations. The full-term for which an abbreviation stands should
precede its first use in the abstract, article text, tables, and figures, unless it is a standard
unit of measurement. Abbreviations shall not be used in the Title. Abbreviations should
be kept to a minimum.

Formatting of text:
Numbers one to ten in the text are written out in words unless they are used as a unit of
measurement, except in tables and figures. Use single hard-returns to separate
paragraphs. Do not use tabs or indents to start a paragraph. Do not use the automated
formatting of your software, such as hyphenation, endnotes, headers, or footers
(especially for references). Submit the Manuscript in plain text only, removed all ‘field
codes’ before submission. Do not include line numbers. Include only page number.

BEST PAPER AWARD
All original papers which are accepted for publication by the MJM, will be considered for
the ‘Best Paper Award’ for the year of publication. No award will be made for any
particular year if none of the submitted papers are judged to be of suitable quality.
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ABSTRACT
Introduction: Continuous Positive Airway Pressure (CPAP)
is required for obstructive sleep apnoea (OSA). Thisstudy
compares the efficacy between Fixed Pressure CPAP (Fixed
CPAP) and Auto-adjusting Pressure (APAP) based on
Apnoea Hypopnoea Index (AHI), Epworth Sleepiness Score
(ESS) among patients with symptomatic OSA and to
ascertain their CPAP preference. 

Methods: This is a prospective, randomised, crossover,
single-blinded study conducted from February 2018 to
February 2019 among adult subjects attending respiratory
clinic Universiti Kebangsaan Malaysia Medical Centre
(UKMMC).

Results: Forty-six subjects were recruited with 27 males
(58.7%). The mean age was 54 (+11) year old. The baseline
median Body Mass Index (BMI) was 34.2 kg/m2 (Interquartile
Range IQR: 30.8 kg/m2 -41.7 kg/m2); baseline median AHI 28.8
/hour (IQR 21.2/hour-54.0/hour); andbaseline median ESS 15
(IQR 13-16). 

After intervention, the median AHI was 5.0 / hour (IQR
4.2/hour-6.0/hour) at fixed CPAP arm; APAP arm was 5.5/
hour (IQR 4.2/hour-6.3/hour); p<0.01.  The median ESS at
fixed CPAP arm was 2 (IQR 0-3); APAP arm was 2 (IQR 1-3);
p < 0.01. Those who preferred APAP were 22 subjects
(47.8%) and had median optimal CPAP pressure 13.0 cmH2O
(IQR 12.0 cmH2O -13.5 cmH2O); 24 subjects (52.2%) who
preferred Fixed CPAP had median optimal CPAP pressure
8.0 cmH2O (IQR 6.3 cmH2O -8.7 cmH2O); p<0.01. Median
baseline BMI was 37.6 kg/m2 (IQR 30.8 kg/m2 -43.0 kg/m2) for
those who preferred APAP and 32.3 kg/m2 (IQR 30.8 kg/m2 -
38.4 kg/m2) for subjects preferred Fixed CPAP; p=0.03. 

Discussion: Fixed CPAP maybe considered as first line
therapy for symptomatic moderate and severe OSA with
titrated optimal CPAP pressure less than 8 cmH2O and BMI
less than 32.3 kg/m2; based on subjects’ preference.
Baseline AHI and average daily CPAP usage was not
statisticallysignificant in affecting patient preference
between fixed and auto adjusting CPAP. This is the first
study of its kind conducted in Malaysia.

KEYWORDS: 
Sleep Apnoea, Obstructive, Continuous Positive Airway Pressure,
Mode Efficiency

INTRODUCTION
Obstructive Sleep Apnoea (OSA) is a major health burden. In
Malaysia, the prevalence of OSA was estimated at 8.8% for
male and 5.1% for female population.1 Moderate to severe
sleep apnoea is independently associated with increased risk
of all-cause mortality.2-5 Continuous Positive Airway Pressure
(CPAP) machine therapy is the mainstay of treatment for
OSA.6 There are two modes of CPAP namely Fixed Pressure
CPAP (Fixed CPAP) and Auto-Adjusting Pressure CPAP
(APAP). Fixed CPAP delivers relative constant positive airway
pressure throughout the respiration cycle.7 On the other
hand, the APAP delivers positive airway pressure that is
dependent on respiratory event during sleep.7 CPAP therapy
improves the quality of life of sufferers and reduced all-cause
mortality in symptomatic moderate to severe OSA.4,8

The cost of OSA treatment is substantial in Malaysia. The
APAP costs Ringgit Malaysia (RM)6500-RM7500. The Fixed
CPAP is relatively cheaper, costing RM4000-RM5000. CPAP
machine for OSA is not covered by private medical insurance
in Malaysia. Expensive treatment cost may influence
patients' decisions to accept CPAP therapy in OSA.

Studies outside Malaysia have shown no difference in the
efficacy between fixed CPAP and APAP for OSA.9-11 However,
there are no published data in Malaysia on the efficacy of
fixed CPAP and APAP. Therefore, the objectives of our study
were to evaluate the efficacy of fixed CPAP and APAP among
Malaysian symptomatic OSA subjects based on Apnoea
Hypopnoea Index (AHI) and Epworth Sleepiness Score (ESS)
and ascertain their CPAP preference. We also looked at the
key determining factors for CPAP mode device preference
among recruited subjects. 

MATERIALS AND METHODS
Study design
This is a prospective, randomised, crossover, single-blinded
study conducted from February 2018 to February 2019
among adult subjects attending respiratory clinic Universiti
Kebangsaan Malaysia Medical Centre (UKMMC), Malaysia.
This study was approved by the UKM Research Ethics
Committee, Ethic code: FF-2018-207.  A flow chart of the
study design is shown in Figure 1.

Study subjects
We included newly diagnosed symptomatic OSA subjects
aged 18 years old to 70 years old, with ESS of more than
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10/hour and sleep study AHI more than 5/hour. Subjects had
no previous CPAP usage and willing to initiate long term
CPAP therapy. We excluded subjects with the following
comorbidities: congestive cardiac failure (CCF), severe
chronic obstructive pulmonary disease with Forced
Expiratory Volume in 1 second (FEV1) less than 50%,
ischemic or haemorrhagic stroke, parkinsonism,
neuromuscular diseases, psychiatry disorder, central sleep
apnoea, craniofacial abnormalities and Pickwickian
syndrome. 

Sample Size
Sample size was calculated using Power and Sample Size
Program (PS) version 2.1.31. Based on the reference journal
Vennelle et al. with adjusted power of 80% and alpha error of
5% (p=0.05) the sample size calculated was 31.9 To cover for
25 % drop out rate, a total sample size of 40 subjects was
decided during the ethics committee meeting at UKMMC. 

Procedure
A total of 50 subjects provided written consent for CPAP trial
and data collection prior to enrolment into the study. Subjects
were required to self-administer the validated ESS
questionnaire according to their preferred language.
Permission to use the validated ESS questionnaire from Mapi
Research Trust France was granted. Subjects with ESS of more
than 10 proceeded with sleep study. Those with high pre-test
probability of moderate to severe OSA; Body Mass Index
(BMI) more than 25 kg/m2 and ESS more than 10 underwent
type 3 limited sleep study at respiratory ward UKMMC.
However, subjects needed to exclude other sleep breathing
disorders underwent type 1 polysomnography at sleep
laboratory UKMMC. Only subjects with AHI more than
5/hour were recruited.

The basic function of CPAP machine operation was
explained to subjects who met the inclusion criteria and
appropriate mask interface selected. Helpline provided to all
subjects. They were given 3 to 5 days trial of CPAP under A-
Flex mode at home to obtain the appropriate CPAP setting.
Optimal pressure was taken as 95 percentiles of average
CPAP pressure under A-Flex mode derived from CPAP
machine memory card. Subjects were then randomised by
using computer generated block of 4 randomisation by first
author to either APAP (Labelled as CPAP A) or Fixed CPAP
(Label as CPAP B) for 2 weeks respectively. Both groups
received similar CPAP machine (Philips Respironics). Subjects
were blinded to the mode of CPAP, as the CPAP screens were
concealed. This was followed by 1 week of washout period.
They were then crossed over to the next mode of CPAP for
another 2 weeks. APAP was kept at between 4 cmH20 to 20
cmH20. The optimal pressure for fixed CPAP was derived from
the 95 percentile of CPAP pressure under A-Flex mode.
Subjects were followed up again at the end of respective mode
of CPAP trial. Home visit was done for subjects who sought
assistance via the helpline provided.

AHI and ESS changes were assessed at the end of the
respective CPAP mode study. Upon completion of the study,
subjects were asked for their preference between APAP and
fixed CPAP machine therapy. 

Statistical analysis
Statistical analysis was performed by using IBM SPSS, version
25. Demographic and baseline characteristic variables were
analysed using descriptive analysis. Upon performing
Shapiro Wilk normality test, baseline AHI and ESS were not
normally distributed. Thus, AHI and ESS changes from
baseline were analysed using Wilcoxon signed rank test, p-
value less than 0.05 was considered statistically significant.
Mann-Whitney test was used to compare the AHI and ESS
changes between Fixed CPAP and APAP, p-value less than
0.05 was considered statistically significant. The subjects’
optimal CPAP pressure, average duration of CPAP usage,
baseline BMI and baseline AHI were not normally
distributed. Thus, Mann-Whitney test was performed for
patient CPAP mode preference in comparison with optimal
CPAP pressure, average duration of CPAP usage, baseline
BMI and baseline AHI.  A p-value of less than 0.05 was
considered statistically significant.

RESULTS
Of the 50 subjects recruited, 46 successfully completed the
study. There were no complications reported during the
washout period. Four subjects withdrew from the study due to
shift work and frequent traveling which contributed to 8%
dropout rate. Finally,34 subjects with high pre study
probability of OSA without major comorbidities underwent
limited sleep study (Type 3 sleep study) at respiratory ward of
UKMMC. The remaining 12 subjects who needed to exclude
other sleep breathing disorders had full polysomnography
(Type 1 sleep study) Among the 46 subjects who completed
the study, 27 (58.7%) were males and 19 (41.3%) were
females. The study population consisted of 36 (78.3%)
Malays, seven (15.2%) Chinese, two (4.3%) Indians and one
(2.2%) Punjabi. The mean age was 54 (+11) years, baseline
median BMI 34.2 kg/m2 (IQR: 30.8 kg/m2 -41.7 kg/m2),
baseline median AHI of 28.8 /hour (IQR 21.2/hour-
54.0/hour), baseline median ESS of 15 (IQR 13-16) (Table I).

Efficacy Between Fixed CPAP and APAP
Both fixed CPAP and APAP showed significant clinical
improvement of AHI and ESS from baseline by Wilcoxon
signed rank test (Table II). However, Mann-Whitney test
demonstrated the efficacy between fixed CPAP and APAP
were statistically not significant (Table III).

Determining factors for CPAP mode device preference
Of the 46 subjects in this study, 22 (47.8%) preferred APAP
and 24 (52.2%) subjects preferred fixed CPAP. Mann-Whitney
test shown that baseline BMI and optimal CPAP pressure
were the determining factors for CPAP mode device
preference among symptomatic OSA subjects in this study.
However, baseline AHI and average CPAP usage per day were
statistically not significant to affect the CPAP mode device
preference among the subjects (Table IV).

DISCUSSION
The subjects in this study were mostly in their middle ages
with grade 2 obesity and moderate excessive daytime
sleepiness.12,13 They had moderate to severe symptomatic
OSA.14 The ethnic composition in this study represented
Malaysian demography ratio.15

1-Prospective00151_3-PRIMARY.qxd  9/15/21  12:35 PM  Page 612



A randomised controlled trial 

Med J Malaysia Vol 76 No 5 September 2021 613

Characteristic Data
Mean age + (Standard deviation) 54 (+11) year old
Gender

Male 27 subjects (58.7%)
Female 19 subjects (41.3%) 

Ethnicity
Malay 36 subjects (78.3%)
Chinese 7 subjects (15.2%)
Indian 2 subjects ( 4.3% )
Punjabi 1 subject   ( 2.2%)

Median BMI 34.2 kg/m2 (IQR: 30.8 kg/m2 - 41.7 kg/m2 )
Median AHI 28.8 /hour (IQR 21.2/hour-54.0/hour)
Median Epworth Sleepiness Score 15 (IQR 13-16)

*BMI: Body mass index.
*AHI: Apnoea hypopnoea index
*IQR: Interquartile range

Table I: Baseline descriptive characteristics of subjects

Main parameter Baseline Median (IQR) Fixed CPAP Median (IQR) APAP Median (IQR) p value §

n=46 n=46 n=46
AHI [Events/hour] 28.8 (21.2-54.0) 5.0 (4.2-6.0) 5.5 (4.2-6.3) <0.01
ESS 15 (13-16) 2 (0-3) 2 (1-3) <0.01

*AHI: Apnoea hypopnoea index
*ESS: Epworth sleepiness score
*Fixed CPAP: Fixed pressure CPAP
*APAP: Auto-adjusting pressure CPAP
*IQR: Interquartile range
§ Wilcoxon signed rank test

Table II: AHI and ESS improvement from baseline between fixed CPAP and APAP

Main parameter Fixed CPAP Median (IQR) APAP Median (IQR) p value §

n=46 n=46
AHI [Events/hour] 5.0 (4.2-6.0) 5.5 (4.2-6.3) 0.62
ESS 2 (0-3) 2 (1-3) 0.78

*AHI: Apnoea hypopnoea index
*ESS: Epworth sleepiness score
*Fixed CPAP: Fixed pressure CPAP
*APAP: Auto-adjusting pressure CPAP
*IQR: Interquartile range
§ Mann-Whitney test

Table III: Efficacy between fixed CPAP and APAP among symptomatic obstructive sleep apnoea

Parameter Preferred Fixed CPAP Preferred APAP p value §

Median (IQR) Median (IQR)
N 24 N 22

Baseline BMI [kg/m2] 32.3 (30.8-38.4) 37.6 (30.8-43.0) 0.03
Optimal CPAP pressure [cmH20] 8.0 (6.3-8.7) 13.0 (12.0-13.5) <0.01
Baseline AHI [event/Hour] 33.4 (21.6-59.0) 25.6 (20.7-53.1) 0.63
Average daily CPAP usage 5:19:26 (5:10:15-5:38:32) 5:20:16 (4:52:51-5:37:56) 0.60
[Hours: Minutes: Seconds]

*BMI: Body mass index
*AHI: Apnoea hypopnoea index
*Fixed CPAP: Fixed pressure CPAP
*APAP: Auto-adjusting pressure CPAP
*IQR: Interquartile range
§ Mann-Whitney test

Table IV: Confounding factors for CPAP device mode preference among study subjects
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Fig. 1: Study flow chart.

In our study, 34 subjects with high pre study probability of
OSA proceeded with limited sleep study (Level 3 study) at
respiratory ward. However, 12 subjects who needed to
exclude other sleep breathing disorders had full
polysomnography at UKMMC sleep laboratory (Level 1
study). Following full polysomnography test, all these 12
subjects were diagnosed as OSA. 

Our study has shown that both fixed CPAP and APAP had
similar efficacy. In the fixed CPAP arm, the median AHI was
5.0 / hour (IQR 4.2/hour-6.0/hour) p < 0.001. In the APAP
arm, the median AHI was 5.5/ hour (IQR 4.2/hour-6.3/hour)
p < 0.001. The rate of AHI reduction between fixed CPAP and
APAP (from baseline) were statistically not significant,
p=0.616. Randerath et al. with almost similar study design
and sample size support the outcome of our study where the
AHI was obtained from polysomnography at the end of the
respective mode of CPAP trial.16 Due to our limited resources,

the AHI was derived from the CPAP machine memory card at
the end of the respective CPAP mode trial.

The ESS questionnaire is a simple and reliable method for
measuring persistent daytime sleepiness in adults.17 In this
study, validated self-administered ESS questionnaire in
English, Malay, Chinese and Tamil languages from France
Mapi Research Trust were used. Both fixed CPAP and APAP
demonstrated the same efficacy for improvement of ESS from
baseline. The median ESS at fixed CPAP arm was 2 (IQR 0-3)
and APAP arm was 2 (IQR 1-3) p < 0.01. Our findings show
near similarity with a Hong Kong study by To et al.11

Contrary to our research, Noseda et al. reported that the
mean ESS was significantly (p < 0.01) lower on APAP (5.1+
2.8) than on fixed CPAP (6.1+ 2.8) with mean difference of
1.18 As no objective assessment of daytime vigilance was
made with their small sample size, this small difference
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should be interpreted with caution. Other studies, including
Galetke et al. from German and Nussbaumer et al., which
were double blinded studie,s have shown no statistical
significance for the difference of ESS improvement among
OSA patients between APAP and fixed CPAP.19,20

In our study, 22 subjects preferred APAP and 24 preferred
fixed CPAP. Subjects who preferred APAP had higher median
optimal CPAP pressure and baseline BMI compared with
those patients who preferred fixed CPAP. Those preferring
APAP had median optimal CPAP pressure was 13.0 cmH2O
(IQR 12.0 cmH2O -13.5 cmH2O) and subjects who preferred
fixed CPAP had median optimal CPAP pressure of 8.0 cmH2O
(IQR 6.3 cmH2O -8.7 cmH2O) p<0.01. The median baseline
BMI was 37.6 kg/m2(IQR 30.8 kg/m2 -43.0 kg/m2) for those
preferred APAP and 32.3 kg/m2 (IQR 30.8 kg/m2 -38.4 kg/m2)
for subjects preferred fixed CPAP, p 0.03. The association of
optimal CPAP pressure with subjects’ CPAP mode preference
was similar toa study by Nolan et al. from Ireland.10

Contrary to our study, Nolan et al. stated that BMI was not
the determining factor for CPAP mode preference among the
OSA subjects.10 However, the baseline BMI in Nolan et al. was
30.6 kg/m2 (± 3.8 kg/m2) for those who preferred APAP and
28.5 kg/m2 (± 5.1 kg/m2) for those who preferred fixed
CPAP.10 The baseline BMI of subjects in Nolan et al. were
relatively lower as compared to our study. The relative lower
baseline BMI may have contributed to the insignificant of
subjects’ preference towards CPAP mode. The Randerath et al.
study in 2001 found a correlation of body mass index and
CPAP treatment pressures. Subjects’ CPAP pressure
requirement increased with higher BMI.16 This may explain
the subjects in our study with higher BMI preferred APAP.
Those with higher pressure viability may do better with
APAP. Further study needed in this field to define this
variability.

In our study, subjects’ CPAP modes preference was not
affected by baseline AHI and average CPAP usage per day.
We noted the compliance among those who preferred APAP
and fixed CPAP were good. CPAP compliance is defined as
using the therapy for an average of 4 hours a night for at
least 70% of the nights.21 In our research, those who preferred
APAP had median average CPAP usage per day of 5 hours 20
minutes 16 seconds. (IQR: 4 hours 52 minutes 51 seconds- 5
hours 37 minutes 56 seconds) and 5 hours 19 minutes 26
seconds (IQR: 5 hours 10 minutes 15 seconds-5hours 38
minutes 32 seconds) for those preferred fixed CPAP. The good
compliance may be due to more regular follow up by the
researcher, with 24 hours helpline available for those
recruited in this study. The variability of average duration of
CPAP usage per day is small between those preferred APAP
and fixed CPAP. 

There are few limitations to our study. Firstly, our subjects
were recruited from a single tertiary centre UKMMC. Besides,
this is a single blinded study and manual CPAP titration was
not done due to the limited resources.

CONCLUSION
In summary, APAP and fixed CPAP are equally effective in
treating symptomatic OSA. If the optimal CPAP pressure is
less than 8 cmH2O and BMI less than 32.3 kg/m2, fixed CPAP
may be considered as first line modality of treatment for
symptomatic OSA as it is cheaper compared with APAP.
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ABSTRACT
Introduction: Non-attendance and medication adherence are
longstanding concerns in psychiatric outpatient settings.
This study aimed to determine effectiveness of reminders
using mobile messaging applications (messaging apps) in
improving outpatient attendance and medication adherence
among patients with depression.

Methods: This was a parallel, open-label randomised
controlled trial with participants recruited from psychiatric
outpatient services of a teaching hospital in Kuala Lumpur
and a secondary hospital in Melaka.  Adults (≥18 years)
diagnosed with major depressive disorder; capable of
reading and understanding English or Bahasa Malaysia;
prescribed with at least one antidepressant and owns a
smart phone were subsequently randomly assigned (1:1) to
receive treatment reminders (intervention) or standard
treatment without reminders (control), using a computer-
generated randomisation programme. The intervention
group received two reminder categories: Outpatient
appointment reminders (a day before appointment); and
medication reminders (weekly basis). Participants were
followed-up over two months. We utilised Montgomery-
Asberg Depression Rating Scale (MADRS) to measure the
severity of depression; and Brief Adherence Rating Scale
(BARS) to assess medication adherence. Primary outcomes
were outpatient attendance rates and medication adherence
assessed at two months. Secondary outcomes included
changes in depression severity within each group at two
months; comparison of changes in depression severity
between both groups; preferences of participants towards
treatment reminders, and reasons for non-attendance
among participants. This trial was registered with the
National Medical Research Registry, NMRR-19-3466-52001.

Results: Between February and April 2020, 183 participants
were randomised to each group, of whom 179 reached study
endpoint (91 [98.9%] of 92 in intervention group and 88
[96.7%] of 91 in control group). All recruited participants
(n=183) were analysed using intention-to-treat approach. At
two months, intervention group has significantly higher
outpatient attendance rates (76.8%) than control group
(56.4%) (p=0.002), and reported higher medical adherence

percentage (mean difference 23.1, [95%CI 0.4, 35.8];
p<0.001). There was also significant difference in the
MADRS score change between both groups (mean
difference 3.4, [95%CI 0.4, 6.3]; p=0.025). Treatment
reminders preferences among participants varied;
forgetfulness was the most commonly reported reason
(53%) for missing outpatient appointments.

Conclusion: Reminders through mobile messaging
applications significantly improved outpatient attendance
and medication adherence among patients with depression.
Our findings support the use of messaging apps for
treatment reminders in psychiatric outpatient settings.
However, concerns regarding confidentiality require careful
measures to be taken.

KEYWORDS: 
Medication adherence, Depression, Outpatients, Mental health
services, Mobile applications, Randomised controlled trial

INTRODUCTION
Non-attendance has been a longstanding issue within the
healthcare system in Malaysia and is more likely to occur in
the psychiatric setting compared to other specialties in
medicine.1 For psychiatric patients, non-attendance predicts
higher risk of relapse and readmission.1 A recent systematic
review identified reasons for outpatients non-attendance
include transportation issues, forgetfulness, poor risk
perception and opportunity costs.2

Non-adherence to medication is another area of concern,
associated with poorer prognosis and incremental differences
of treatment cost. The rate of non-adherence among patients
with depression ranged from 40% to 66.9% 3-5, with
forgetfulness being the main reason for non-adherence in
majority.6 Antidepressants were also found to have the
highest proportion (74.5%) of reporting forgetfulness as
reason, among all psychotropic medications.5

Individuals with depressive symptoms had shown 12%
reduction in memory functioning.7 The nature of depression,
such as lack of motivation, being pessimistic towards
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treatment and recovery could further contribute to non-
attendance and medication non-adherence. Considering the
above, reminders might not only benefit depressed
individuals in terms of tackling forgetfulness, but also
encourages treatment adherence.

Many studies have proven the efficacy of different reminder
forms - such as phone calls, emails and short message service
(SMS) - with disparities in cost-efficiency and staff
dependence. However, studies on reminders utilising mobile
messaging applications (messaging apps) to improve
psychiatric outpatient attendance and medication adherence
are relatively few. With the continuously increasing
penetration of smartphones among Malaysians,8 97.3% of
Malaysian internet users are using messaging apps in
January 2021.9 suggesting this to be the most efficient method
for reminders delivery. 

The primary objective of this study was to assess outpatient
attendance rates and medication adherence of intervention
and control group. Secondary objectives included
determining changes in depression severity within each
group between baseline and two months; comparing changes
in depression severity between both groups; identifying
preferences of participants towards treatment reminders, and
exploring reasons for missing outpatient appointments
among patients with depression. 

MATERIALS AND METHODS
Study design 
This is an open-label randomised controlled trial conducted
in two psychiatric outpatient settings of different states in
Malaysia: University Malaya Medical Centre (UMMC), a
university hospital located in Kuala Lumpur; and Hospital
Melaka (HM), a secondary hospital located in state of
Malacca, approximately 150km away from Kuala Lumpur.
The study was conducted between February and June 2020. 

Ethical approvals for the study were obtained from Medical
Research Ethics Committee of UMMC (MREC ID: 20191127-
8047) and Medical Research and Ethics Committee of the
Ministry of Health Malaysia, through the National Medical
Research Registry (NMRR) (NMRR ID: NMRR-19-3466-52001). 

Participants 
Participants were 18 years old and above, newly diagnosed
patients with major depressive disorder (MDD) according to
the Diagnostic and Statistical Manual of Mental Disorders,
5th Edition (DSM-5) criteria, capable of reading and
understanding either English or Bahasa Malaysia, prescribed
with at least one antidepressant, owns a smart phone and
consented to partake in the study. Participants were excluded
from the study if they were diagnosed with severe medical
condition(s), which might affect their cognitive function and
physical ability to travel to hospital independently; or other
major psychiatric disorders with psychotic symptoms and/or
severe cognitive impairment. Written informed consent was
obtained from all participants, and each of them was
followed up for two months.

Randomisation and Procedures
Upon recruitment, participants were required to fill up the
Socio-Demographic Questionnaire and Treatment Reminder
Preference Questionnaire. Baseline depression severity were
then assessed using Montgomery-Asberg Depression Rating
Scale (MADRS) before they were randomly assigned (1:1) to
intervention or control group. Participants were randomised
through block randomisation (size of 8) and random number
generation using a computer-generated randomisation
programme.

The intervention group received both reminder types: i)
Medication adherence - at one week after last outpatient
appointment and weekly thereafter; ii) Outpatient
appointment - at one day before appointment. Reminders
were delivered through their preferred mobile messaging
applications as indicated, which comprised of either
WhatsApp, WeChat, Telegram or Line. The control group did
not receive any reminders. Throughout the two months of
follow-up, attendance of each participant was tracked
through the electronic medical record system in UMMC, and
daily manual attendance records in HM. For the intervention
group, those who had missed their appointments would be
reminded once for rescheduling. The control group would not
receive any reminder under similar circumstances. 

At two months after randomisation, all participants were
assessed with MADRS and Brief Adherence Rating Scale
(BARS) during their outpatient appointment. 

Outcomes
The primary outcomes were outpatient attendance rate and
medication adherence (BARS percentage), assessed at two
months. Outpatient attendance rate was calculated by
dividing number of appointments attended by number of
appointments scheduled within study period. Missed
appointments were coded as absent, and participants who
missed their appointments were contacted through phone to
enquire regarding reasons for non-attendance. Appointments
cancelled by psychiatrists or rescheduled ahead of time were
excluded from analysis. 

Brief Adherence Rating Scale (BARS) is a clinician-
administered adherence assessment tool. It comprises three
questions and a visual analogue scale to assess proportion of
doses taken in the past month (0–100%). BARS demonstrated
good sensitivity (73%) and specificity (74%) in identifying
non-adherent outpatients.10

Secondary outcomes assessed at two months include MADRS
score difference from baseline within each group; comparison
of MADRS score difference between both groups; preferences
regarding treatment and medication reminders; and reasons
missing outpatient appointments.

Montgomery-Asberg Depression Rating Scale (MADRS) is a
clinician-administered scale for depression severity
assessment, particularly sensitive in evaluating treatment
effects. It includes ten items rated on a 0 to 6 scale, yielding a
total score from 0 to 60. Usual cut-off points are 0 to 6 for
normal; 7 to 19 for mild depression; 20 to 33 for moderate
depression; 34 and above for severe depression. MADRS has
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Total Intervention group Control group p value
(n=183) (n=92) (n=91)

Age, years
Mean (SD) 29.4 (11.7) 30.5 (13.0) 28.3 (10.2) 0.618*
Median (IQR) 25 (13) 25 (17) 25 (11)

Gender
Male 61 (33.3%) 33 (35.9%) 28 (30.8%) 0.464**
Female 122 (66.7%) 59 (64.1%) 63 (69.2%)

Ethnicity
Malay 126 (68.9%) 60 (65.2%) 66 (72.5%) 0.271**
Chinese 33 (18.0%) 17 (18.5%) 16 (17.6%)
Indian 14 (7.7%) 7 (7.6%) 7 (7.7%)
Others 10 (5.5%) 8 (8.7%) 2 (2.2%)

Marital status
Single 116 (63.4%) 58 (63.0%) 58 (63.7%) 0.909**
Married/ partnership 59 (32.2%) 29 (31.5%) 30 (33.0%)
Divorced 5 (2.7%) 3 (3.3%) 2 (2.2%)
Widowed 3 (1.6%) 2 (2.2%) 1 (1.1%)

Occupation
Employed 66 (36.1%) 36 (39.1%) 30 (33.0%) 0.205**
Self-employed 8 (4.4%) 3 (3.3%) 5 (5.5%)
Unemployed 16 (8.7%) 5 (5.4%) 11 (12.1%)
Retired 6 (3.3%) 5 (5.4%) 1 (1.1%)
Homemaker 14 (7.7%) 5 (5.4%) 9 (9.9%)
Student 73 (39.9%) 38 (41.3%) 35 (38.5%)

Education level
Primary 3 (1.6%) 1 (1.1%) 2 (2.2%) 0.779**
Secondary 42 (23.0%) 19 (20.7%) 23 (25.3%)
Post-secondary 16 (8.7%) 9 (9.8%) 7 (7.7%)
Higher 122 (66.7%) 63 (68.5%) 59 (64.8%)

Travel distance (house to hospital), km
<5 41 (22.4%) 21 (22.8%) 20 (22.0%) 0.354**
5 – 10 41 (22.4%) 16 (17.4%) 25 (27.5%)
10 – 15 60 (32.8%) 31 (33.7%) 29 (31.9%)
>15 41 (22.4%) 24 (26.1%) 17 (18.7%)

SD=Standard deviation; IQR=Interquartile range. *Mann-Whitney test **Chi-square test.

Table I: Baseline socio-demographic characteristics of participants

Intervention Control Mean t-statistic Z-statistic p value
group group difference (df)
(n=92) (n=91) (95% CI)

Primary outcomes 
Attendance percentage

Mean (SD) 76.8 (35.3) 56.4 (44.5)
Median (IQR) 100 (50) 67 (100) -3.161 0.002*

BARS percentage
Mean (SD) 60.2 (43.1) 37.1 (44.0) 23.1 (0.4, 35.8) 3.59 (181) <0.001**

Secondary outcome
Mean of MADRS score change (SD) 9.4 (10.8) 6.0 (9.1) 3.4 (0.4, 6.3) 2.27 (181) 0.025**

SD=Standard deviation; IQR=Interquartile range. *Mann-Whitney test **Independent t-test. CI: Confidence interval; df: Degrees of freedom; BARS: Brief
Adherence Rating Scale; MADRS: Montgomery-Asberg Depression Rating Scale.

Table II: Comparison of outcome measures between intervention and control group

Mean of MADRS score (SD) Mean of MADRS score change p value*
Baseline Two months (95% CI)

Intervention group 32.7 (10.1) 23.3 (12.4) 9.4 (7.2, 11.6) <0.001
Control group 32.6 (9.5) 26.5 (12.1) 6.0 (4.1, 7.9) <0.001

SD=Standard deviation. *paired t-test. CI: Confidence Interval; MADRS: Montgomery-Asberg Depression Rating Scale.

Table III: MADRS score changes within both groups
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high inter-rater reliability and validity, as its scores correlated
well with scores on Hamilton Rating Scale for Depression
(HAM-D), a standard rating scale for depression.11

Statistical Analysis
The sample size for this study was calculated using the
formula as below, taking α = 0.05, β = 0.2 and the expected
proportion from previous study by Branson et al. (12) 

The smallest sample size to detect a difference between two
groups was 154. 

Data collected was analysed using IBM SPSS Statistics for
Windows, version 23.0 (IBM Corp., Armonk, N.Y., USA). The
intention-to-treat approach was used to include all
participants who were recruited and randomly assigned into
analysis. For those who missed their appointments or were
withdrawn from study, their MADRS scores and BARS
percentage were imputed as the last observed value, as per
last observation carried forward (LOCF) method. All
statistical tests were two-tailed with alpha value of 0.05. The
main study parameters analysed include: i) Outpatient
attendance rate of both groups compared using Mann-
Whitney test; ii) Brief Adherence Rating Scale (BARS)
percentage of both groups, along with MADRS score
difference between both groups compared using independent
t-test; iii) MADRS score difference from baseline within each

n=θ[                                   ]
πt (1 - πt ) + πc (1 - πc )

(πt - πc )2

Variables n (%)
Agreement towards reminders

Yes 180 (98.4)
No 3 (1.6)

Reason agreeing 
To avoid forgetting 54 (29.5)
Being forgetful 43 (23.5)
Convenience 30 (16.4)
Being health-conscious 2 (1.1)
Feeling of concern 2 (1.1)
Others 4 (2.2)
No specific reason 45 (24.6)
Not applicable – opted for “Disagree” 3 (1.6)

Concerns regarding confidentiality
Present 80 (43.7)
Absent 103 (56.3)

Timing for reminders (throughout the day)
Morning 74 (40.4)
Afternoon 31 (16.9)
Evening 50 (27.3)
Office hours 5 (2.7)
Anytime 20 (10.9)
No preference 3 (1.6)

Day for appointment reminders, prior to appointment
One day 38 (20.8)
Two days 36 (19.7)
Three days 29 (15.8)
One week 26 (14.2)
One week, along with one day 19 (10.4)
Two days, along with one day 6 (3.3)
Others 24 (13.3)
No preference 5 (2.7)

Frequency of medication reminders
Monthly 10 (5.5)
Fortnightly 4 (2.2)
Weekly 59 (32.2)
Twice per week 14 (7.7)
Daily 20 (10.9)
Once in between appointments 9 (4.9)
No preference 4 (2.2)
Not required 63 (34.4)

Preferred mobile messenger application
WhatsApp 160 (87.4)
Telegram 13 (7.1)
WeChat 1 (0.5)
WhatsApp  or Telegram 5 (2.7)
WhatsApp or WeChat 1 (0.5)
Not applicable – opted for “Disagree” 3 (1.6)

Table IV: Preferences towards reminders using mobile messaging application
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group compared using paired t-test. Descriptive statistics were
used to summarise data from Treatment Reminder Preference
Questionnaire and reasons for non-attendance.

RESULTS
Between February and June 2020, from the 193 participants
were assessed for eligibility in the study. 183 were recruited
and 179 reached the study endpoint after two months of
follow-up. All recruited participants were included for
analysis, in accordance with intention-to-treat approach as
shown in Figure 1.

Baseline socio-demographic data of both groups were
comparable (Table I), with most participants being Malay
females with higher education.

Attendance rate of intervention group (76.8%) was
significantly higher than control group (56.4%) (p=0.002)
(Table II). Similarly, the medication adherence (assessed
using BARS) of intervention group (60.2%) was much higher
than control group as well (37.1%) (p<0.001) (Table II).

For the secondary outcomes, MADRS scores had increased
significantly in both groups after two months of treatment
(p<0.001). The intervention group reported mean score
change of 9.4 (95%CI 7.2, 11.6); while the control group
reported mean score change of 6.0 (95%CI 4.1, 7.9) (Table
III). Mean difference of the MADRS score change between the
two groups was significant (p=0.025) at 3.4 (95%CI 0.4, 6.3)
(Table II). 

Our descriptive analyses show that 98.4% of participants
preferred receiving reminders, with over half (53%) being
concerned about forgetfulness. 43.7% (n=80) expressed
concerns regarding confidentiality. 87.4% selected WhatsApp
as their preferred mobile messaging application for
reminders delivery (Table IV). 

Forgetting the appointment was stated as the most common
reason (31.0%, n=18) for participants to miss their outpatient
appointments, followed by issues related with the national
lockdown (20.7%) and personal issues (13.8%).

DISCUSSION
This study demonstrated that reminders through mobile
messaging applications are effective in improving outpatient
attendance and medication adherence among patients with
depression. At two months, the increase in outpatient
attendance rate of intervention group was 20% higher than
that of control group (p=0.002). Interestingly, this difference
is higher than recent studies which utilised short message
service (SMS) reminders among general psychiatric patients:
Kunigiri et al. found 8% increment of attendance rate among
adult patients;13 while Branson et al. reported 16% increment
among adolescents.12 This might be due to varying levels of
non-attendance among patients with different diagnoses. For
instance, Rajasuriya et al. had reported significant higher risk
of non-attendance in patients with substance misuse
disorders, anxiety disorders and organic disorders, including
dementia.14 Another possibility would be the higher efficacy
of messaging apps in delivering reminders compared to SMS,

Fig. 1: Disposition of study participants.
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which would require direct comparisons in future to confirm
said hypothesis. 

Messaging apps reminders were effective in improving
medication adherence among participants, with 60.2% of
mean BARS percentage in intervention group compared to
37.1% in control group (p<0.001). This finding is similar to a
meta-analysis focused on patients with non-communicable
diseases,15 which reported significant increase in adherence in
groups receiving reminders compared to controls. Significant
MADRS score changes at two months within each group
(p<0.001) showed that antidepressant treatment would
improve depressive symptoms overall. We have also
discovered association between reminders and MADRS score
improvement with a mean difference of 3.4 (95%CI 0.4, 6.3)
(p=0.025), which could be explained by the synergistic effect
of improved outpatient attendance and medication
adherence in intervention group. 

Expectedly, forgetfulness was identified as the most common
reason for non-attendance in our study (31.0%). This finding
is similar to that of primary care setting, which reported
forgetting about the appointment or unawareness being the
most common reason for non-attendance (37.6%) (16).
Forgetting clinic appointments can be multifactorial
including life events, perceived importance of follow-ups, and
the aforementioned nature of depression. 

Implementation of reminder system in psychiatric outpatient
setting was well accepted by almost all participants (98.4%),
however 43.7% raised concerns about confidentiality on the
reminder system. While mental health awareness has greatly
improved in recent years, stigmatisation still prevails in
certain populations with poorer mental health literacy.17,18

Confidentiality issues should be discussed explicitly to
address these concerns and improve trust of patients.
Majority of participants (87.4%) selected WhatsApp as the
preferred mobile messaging application for reminders, in
concordance with WhatsApp being ranked as most used
messaging app among Malaysian internet users (91.9%) in
first quarter of 2021.9 Feedbacks of participants towards
reminder deliveries were generally positive, with considerable
variations in preferred time and frequency of reminders. 

There were several limitations in this study. As we had sent
out reminders manually without counterchecking,
confirmation receipts for messages were not warranted in this
study. The Brief Adherence Rating Scale (BARS) used in this
study was only validated for oral antipsychotics use.
However, the psychometric properties of BARS are well
demonstrated,10 with our data contributing to the
understanding towards its adaptability in assessing
antidepressant adherence. As the intervention was designed
to be one-way reminders, several treatment queries
(submitted as replies) were unanswered. This raised the need
for an interactive platform, preferably with a triaging system
to address and encourage patient engagement.  Lastly, as the
second half of study period coincided with national lockdown
due to Coronavirus disease 2019 (COVID-19), the national
lockdown acted as potential confounder in this study.

Future research could be undertaken in wider context with
patients diagnosed with other psychiatric conditions, while
utilising the data here as reference. Larger sample size across
diverse healthcare settings, such as district hospitals and
community clinics, would greatly improve the
generalisability.  Besides, the association between treatment
reminders and greater MADRS score improvement can be
formally explored.  A link between hospital appointment
data and messaging apps could be devised for automated
reminders, with an interactive approach for patient to
confirm or reschedule the appointment. Triaging system
alerting medical staffs to responses with crucial health
information would be useful as well. Lastly, a post-
intervention feedback could be gathered to recognise and
work on any issue that arises.

Treatment reminders and service response to non-attendance
are vital parts of patient care for psychiatric outpatients.
Utilising messaging apps for this purpose should be
considered given its high penetration and proven
effectiveness. 

CONCLUSION
Our findings show that reminders through mobile messaging
applications improved both outpatient attendance and
medication adherence among patients with depression,
resulting in greater improvement of depressive symptoms.
Treatment reminders were generally well accepted and
feasible in a psychiatric outpatient setting. However,
potential issues such as confidentiality should be carefully
handled while advocating reminder services.
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ABSTRACT
Introduction: The use of intramuscular (IM) dexamethasone
injections before an elective caesarean delivery at term has
been shown in multiple randomized controlled trials to
reduce the rates of transient tachypnoea of the newborn,
and admission to neonatal care. Recent studies have
suggested that a complete course of IM steroids can be
associated with long term harmful consequences to the
infants born, and there have been studies suggesting that a
lower dose of IM corticosteroids can be beneficial.
Therefore, we aim to establish if halving the dose of
dexamethasone to 12mg can demonstrate any benefit for
term elective caesarean section deliveries whilst minimizing
foetal exposure.

Methods: An observational controlled study comparing
neonatal respiratory morbidities before and after the single
dose 12mg dexamethasone was implemented in our
obstetrics and gynaecology centre for term elective
caesarean section deliveries.

We included singleton pregnancies from 37+0 to 38+6 weeks
undergoing elective caesarean section into our study. A total
of 674 patients fulfilled the inclusion criteria and were
recruited. We compared the rates and duration of admission
to neonatal intensive care unit, the need for mechanical
ventilation and the rate of transient tachypnoea of the
newborn in the first half of 2019 without IM dexamethasone
injections against the second half of the year when a single
dose IM dexamethasone was given.

Results: IM dexamethasone injection did not show any
significant benefit with regards to reducing the admission to
neonatal care (OR 0.97, p- value 0.69), admission to neonatal
intensive care unit (OR 0.91, p- value 0.80), the need for
mechanical ventilation (OR 0.98, p- value 0.95), and the
incidence of transient tachypnoea of the newborn (OR1.01,
p- value 0.96). There was also no significant difference for
the duration of admission in the neonatal intensive care unit
for both groups (p- value 0.17).

Conclusions: This study showed that there was no
significant benefit gained from the lower dose antenatal
corticosteroids for term elective caesarean section

deliveries and considering that there have been long term
harmful consequences demonstrated from the higher dose
of antenatal corticosteroids at term, this practice should
therefore be discontinued until a larger study is done to
refute these findings. The use of such dexamethasone
should only be a viable option in a research setting.

KEYWORDS: 
Antenatal corticosteroids, dexamethasone, transient tachypnoea of
the newborn, respiratory distress syndrome

INTRODUCTION
In 1972, it was first demonstrated by Liggins and Howie that
the administration of corticosteroids to preterm pregnancies
prior to delivery reduces the morbidity and mortality of
preterm infants. These revolutionary findings led to the
widespread use of corticosteroids to reduce the risk of
respiratory distress syndrome in pregnant mothers at risk of
preterm delivery.1-5 

At birth, the foetal lung is the most crucial organ for survival.
The exact mechanism for the action of corticosteroid is by
promoting gas exchange in the foetal lungs. Glucocorticoids
causes the reduction of the distance between the blood vessels
and the airway, thus providing better exchange of gas in the
foetal lungs. It works by reducing the cellular proliferation
rates at the mesenchymal tissue therefore reducing the
distance for the gas exchange. It also increases the surfactant
production and enhances the ability for the airway to remove
fluid from the lungs at birth.6

There has since been multiple randomized controlled trials
and meta- analyses demonstrating the benefits of
intramuscular corticosteroids injections in reducing neonatal
respiratory morbidities and including intraventricular
haemorrhage and necrotizing enterocolitis in preterm
infants.7-11 It is now a recommended practice to administer
intramuscular (IM) corticosteroids for pregnancies at risk of
preterm delivery.

In 2005, a multicentre pragmatic randomised trial led by
Stutchfield first showed that the benefits from IM
corticosteroids do extend to term infants undergoing elective
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caesarean section.12 Since then, a published Cochrane meta-
analysis in 2018 combining four randomized controlled trials
with a total pool of 3956 patients found that there was
significant reduction in respiratory distress syndrome,
transient tachypnoea of the neonate, admission to neonatal
intensive care unit, admission to neonatal special care for
respiratory complications.12-16

These randomized controlled trials used the dose for
corticosteroids in either of the following regime- IM
betamethasone 12mg od 48 hours and 24 hours prior to
caesarean section, or IM dexamethasone 2 or 4 doses of 24mg
from 48 hours prior to caesarean section or at 37 weeks. 12-16

The optimal dose for IM corticosteroids and the superiority of
individual corticosteroid regime over the other in term infants
has not been clearly established.17 The World Health
Organization (WHO) recommended the use of
dexamethasone instead of betamethasone as it is more
widely available.19 The 24mg dose for corticosteroids was
based on animal studies and appeared sufficient to achieve
the steroid concentrations observed in infants after birth
during normal physiological stress. The administration of a
total dose of 24 mg is most likely the most important for
maximal neonatal benefits, but a lower single steroid dose
may be useful to reduce maternal side effects, including those
in patients with diabetes during pregnancy.17,18,20,21 A lower
dose IM corticosteroids-betamethasone injection has been
shown to be beneficial in lab studies and there have also been
studies suggesting that the dose of intramuscular
corticosteroids should be individualized.22,25 Additionally, the
long-term effects of 24mg corticosteroids administration have
not been clearly established. A questionnaire survey follow-
up of the trial conducted by Stutchfield et al. suggested that
there were no significant association with emotional and
academic performance for the children who were given a full
course of antenatal corticosteroids prior to caesarean section
delivery.26 However, a recent population-based retrospective
cohort study showed that the exposure to a full course
maternal antenatal corticosteroid treatment was significantly
associated with mental and behavioural disorders in
children.28 It is now no longer recommended in certain
centres to give a course of IM dexamethasone prior an
elective caesarean section at term. Nevertheless, giving
antenatal corticosteroids prior to an elective caesarean
section between 37 to 38 weeks is still widely practised in this
country. 

Therefore, we hope to be able to establish the effectiveness of
a lower dose corticosteroids by using a single 12mg IM
dexamethasone dose given to mothers antenatally 24 hours
prior to having an elective caesarean section. It can limit the
unwanted effects of full dose dexamethasone as well as
having better compliance in patients. It is thus pertinent to
know if any benefit can be derived from a lower dose of IM
corticosteroids in reducing neonatal respiratory morbidities
and neonatal admissions.

MATERIALS AND METHODS
This was a retrospective observational controlled cohort study
of patients undergoing elective caesarean section at 37 weeks
to 38 weeks 6 days of gestation and comparing the

respiratory morbidities before and after the implementation
of 12mg IM dexamethasone in the Obstetrics and
Gynaecology Department, Hospital Tuanku Ja’afar (HTJ),
Seremban, Malaysia. This study compared two unpaired
population sample before and after the implementation of
single dose 12mg IM dexamethasone administration to
elective caesarean deliveries from 1st July 2019 onwards. The
12mg IM dexamethasone would be administered at least 24
hours before the elective lower segment caesarean section
delivery by a trained nurse. 

The sampling of the records was done retrospectively
according to the inclusion criteria from 1st January 2019 to
30th June 2019, and compared to records from 1st July 2019
to 31st December 2019, records for patients that fulfilled the
inclusion criteria will be entered into this study. There were
around 880 elective caesarean deliveries performed a year in
HTJ therefore, the expected population size is around 880
participants. This study has been registered with NMRR with
an ID NMRR-20-2198-54512 (IIR), and with a reference to the
document KKM/NIHSEC/P20-2131(10).

Inclusion and exclusion criteria
This study will include patients with singleton pregnancies
undergoing elective caesarean section at 37 weeks to 38
weeks 6 days between 1st January 2019 to 31st December
2019.

Under the exclusion criteria, pregnancies that have been
diagnosed with foetal congenital malformations or
aneuploidy were excluded from the study. Mothers with
hypersensivities or were unable to tolerate dexamethasone
were excluded. Patients with pre-eclampsia, foetomaternal
blood immunization, chorioamnionitis, severely growth
restricted foetuses with a birth weight of less than 1.8kg,
macrocosmic babies with birth weight of more than 4.5kg,
patients who are tested positive for HIV, hepatitis B, hepatitis
C or syphilis serology were also excluded from the study.
Patients with diabetes in pregnancy on insulin were
excluded.

Sample Size  
The population for this study was estimated to be around 880
patients undergoing elective caesarean section in a period of
one year in HTJ. Therefore, each arm will have around 440
population size. Using a 95% confidence interval with a 5%
margin of error from previous studies, the final sample size
for each arm should be 205 or higher to give a sufficient
representation. This was calculated using Epi InfoTM version
7.2.4.0. 

Study outcomes 
The study outcomes measured were the rates of respiratory
distress syndrome and transient tachypnoea of the newborns;
the rates of admission to Neonatal Intensive Care Unit
(NICU) and neonatal special care, and the length of stay in
the NICU. 

We compared the odd ratios and mean of each arm using the
Chi- square test and T- test in IBM SPSS version 26. Numerical
variables were presented using mean and 95% confidence
interval while the categorical variable was presented using
odds ratio and their standard deviations (SD). 
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Without dexamethasone With dexamethasone P- value
(n= 333) (n= 341)

Mean age (years) 33.0 (SD 4.58) 31.7 (SD 4.62) 0.985
Mean birth weight (kg) 2.88 (SD 0.42) 2.91 (SD 0.41) 0.346
Mean gestational age (weeks) 37+2 (SD 4.1 days) 37+3 (SD 2.7 days) 0.211
Demographics:

Malays 262 (78.7%) 280 (82.1%) 0.261
Chinese 31 (9.3%) 22 (6.4%) 0.168
Indian 30 (9.0%) 28 (8.2%) 0.712
Foreigner 5 (1.5%) 5 (1.5%) 0.970
Other Race 5 (1.5%) 6 (1.8%) 0.792

Table I: Summary comparing the mean age, birth weight, gestational age, and demographics comparison for both groups

Without dexamethasone With dexamethasone Odds Ratio (95% CI) P- value
(n= 333) (n= 341)

Admission to special care nursery 29 (8.7%) 30 (8.8%) 0.970 (0.568- 1.656) 0.689
Admission to NICU 15 (4.5%) 14 (4.1%) 0.908 (0.431- 1.911) 0.799
Complications of TTN 28 (8.4%) 27 (7.9%) 1.014 (0.584- 1.760) 0.961
Requiring ventilatory support in NICU 13 (3.9%) 13 (3.8%) 0.976 (0.445- 2.137) 0.951
Duration of admission in 1 week 1 day (SD 8 days) 5 days (SD 2 days) 0.172
NICU (Mean, SD)

NICU= Neonatal Intensive Care Unit; TTN= Transient Tachypnoea of the Newborn

Table II: Correlation of measured outcomes - for admission to special care nursery, NICU, neonates developing TTN, neonates that
required mechanical ventilatory support, and the duration of admission in NICU - with treatment

Without dexamethasone With dexamethasone Odds Ratio (95% CI) P- value
(n= 233) (n= 255)

Admission to special care nursery 17 (7.8%) 21 (8.2%) 1.056 (0.542- 2.057) 0.873
Admission to NICU 13 (6.0%) 9 (3.53%) 0.619 (0.260- 1.477) 0.276
Complications of TTN 18 (8.3%) 17 (6.7%) 0.853 (0.429- 1.698) 0.651
Requiring ventilatory support in NICU 11 (5.1%) 10 (3.9%) 0.823 (0.343- 1.977) 0.663
Duration of admission in NICU (Mean, SD) 1 week 2 days (SD 9 days) 6 days (SD 2.5 days) 0.198

Table III: Summary of the measured outcomes for maternal age group below 35-year-old

Without dexamethasone With dexamethasone Odds Ratio (95% CI) P- value
(n= 100) (n= 86)

Admission to special care nursery 13 (13%) 10 (11.6%) 0.881 (0.365- 2.123) 0.777
Admission to NICU 2 (2%) 3 (3.5%) 1.770 (0.289- 10.854) 0.531
Complications of TTN 9 (9%) 11 (12.8%) 1.483 (0.584- 3.768) 0.405
Requiring ventilatory support in NICU 2 (2%) 3 (3.5%) 1.771 (0.289- 10.854) 0.531
Duration of admission in NICU (Mean, SD) 1 week (SD 3.9 days) 6 days (SD 2.0 days) 0.580

Table IV: Summary of the measured outcomes for maternal age group 35-year-old and above

RESULTS
There were 883 patients who underwent elective caesarean
section in 2019. A total of 674 patients fulfilled our study
criteria and was entered into our analysis. The commonest
reason for exclusion in both groups was infants born to
mothers with diabetes in pregnancy requiring insulin, as
their newborns will require routine admission and
observation in the neonatal special care for hypoglycaemia.
There were 74 in the control and 68 in the treatment arm for
patients who required insulin antenatally. The second
commonest reason for exclusion was being beyond the
studied gestational age during the caesarean section delivery.
The flow chart for patient recruitment is outlined in Figure 1.
The commonest indication for the elective caesarean section
for both groups was having multiple previous caesarean
section. 

Table I shows that both groups of the study were comparable
with no significant differences for the mean age, birth weight,
gestational age, and demographic distribution. Therefore,
there was no significant evidence of bias between the two
groups. Table II summarizes the measured outcomes between
the group that were given dexamethasone and the control
group, without the dexamethasone injection.

As the SD for the mean age in both groups crosses 35-year-old
therefore, we have done an additional analysis on the
measured outcomes in different age groups, ≥35-year-old and
<35-year-old. We tabulated these findings in Tables III and
IV. Table III shows the summary of the measured outcomes
for admission to special care nursery, NICU, rate of TTN, the
need for mechanical ventilation, duration of admission in
NICU with their respective p- values for maternal age group
below 35-year-old whilst, Table IV shows these measured
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outcomes for maternal age group 35-year-old and above. The
control and intervention group in both age groups were
comparable with no significant differences in age, birth
weights, gestational ages, and distribution of demographics.
The results showed no significant differences when the age
groups were separately analysed.

DISCUSSION
Caesarean section deliveries done before 39 weeks have a
higher risk for transient tachypnoea of the newborn,
respiratory morbidities and neonatal asphyxia compared to
a vaginal delivery.23,24,29 The rate of respiratory morbidities for
caesarean section done at 39 weeks and beyond are not
significantly different from vaginal deliveries but, it has a
slight increased risk of antepartum stillbirth of around
0.05%. Therefore, it is recommended that consideration
should be given for antenatal corticosteroids prior to an
elective caesarean section before that gestation of 39 weeks.29

For elective caesarean section done at 39 weeks and beyond,
there is a high possibility that patients may present in labour
before their planned caesarean section date and may end up
requiring an emergency caesarean section which carries a
higher risk of haemorrhage and hysterectomy.23 Therefore,
this study only included elective caesarean section done
between 37 weeks to 38 weeks 6 days as their rate for
respiratory morbidity is higher compared to caesarean
section deliveries at 39 week and beyond.

The dose for the IM corticosteroids was derived from studies
done more than half a century ago. There have not been

much changes to the dosage and timing used for both drugs-
betamethasone and dexamethasone.25 The WHO
recommends the use of dexamethasone as it is more widely
available and more affordable particularly in countries with
low resources.19 Recent lab-based studies have demonstrated
that lower doses of corticosteroids may be as effective and it
can reduce unnecessary foetal exposure to the drug.22,25 There
have also been published papers suggesting that an
individualized dose of antenatal corticosteroids may be
needed to reduce neonatal respiratory morbidities.27

Therefore, it was intended for our study to demonstrate
benefits from a lower dose of antenatal corticosteroids whilst
minimizing foetal exposure. 

In our study, there was a total of 29 admissions to NICU in
both groups studied, the commonest reason for admission to
the NICU was transient tachypnoea of the newborns
requiring mechanical ventilation, there were 11 neonates
who were given this diagnosis, of which five were from the
control group and six were from the treatment group. The
second common reason for admission was congenital
pneumonia which involved seven neonates, five of which
were from the treatment group and 2 from the control group.
These neonates showed radiological evidence of pneumonia
which required resuscitation, intravenous antibiotics, and
mechanical ventilation. Ventilatory support in the form of
Continuous Positive Airway Pressure (CPAP) or Duo Positive
Airway pressure were required in 13 neonates of each group.

There were 15 admissions (4.5%) to NICU in the control
group, and from these admissions there was one early

Fig. 1: Flow chart showing the participants excluded from this study. 
N.B. HIV= Human Immunodeficiency Virus.
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neonatal death after three days of birth, the cause of death
was due to severe congenital pneumonia with persistent
pulmonary hypertension of the newborns. There was no post-
mortem done for this case and there was also no routine
anomaly scan done for the pregnancy during the antenatal
period. We were therefore unable to exclude this case based
on our inclusion criteria for any foetal abnormalities. There
was also a neonate that developed congenital pneumonia in
the control group requiring ventilation for 11 days and
eventually developing complications of recurrent
pneumothorax. This was the longest duration of neonatal
ventilation required in the studied population. Eventually,
this neonate recovered and was discharged after 30 days of
admission. Apart from these two cases, the other neonates in
the studied population that required ventilation recovered
uneventfully without additional complications.

There were no patients documented to have developed acute
reaction to the single dose intramuscular dexamethasone
given. The rates of admission to neonatal special care for an
elective caesarean section were 8.7% in the control group and
8.8% in the group given dexamethasone. The commonest
reason for these admissions was transient tachypnoea of the
newborn.

Our results showed that a lower dose IM dexamethasone did
not achieve similar outcomes as the higher dose
dexamethasone injections. This may be due to insufficient
levels of dexamethasone in the foetal lung circulation to
induce the secretion of surfactants during the time of delivery
compared to betamethasone that has a longer half- life.
Dexamethasone has a shorter half-life compared to
betamethasone, therefore injecting the dexamethasone
nearer to the time of delivery, perhaps just 12 hours or to give
the injection in two separate doses of 6mg just before the
planned Caesarean section may have demonstrated a
clinical benefit in this study.30,31 Additionally, in order to test
for a therapeutic drug benefit, a larger randomized controlled
trial with such dose would have been more appropriate only
if the ethical approval is granted for such study.

Among the strength of this study was that we excluded
pregnancies with maternal conditions such as diabetes on
insulin, maternal syphilis, HIV, hepatitis B or C from the
study population, as well as foetal anomalies and foetuses
with extremes of birth weight, all of which had been poorly
mentioned in previous studies. These conditions would have
warranted routine admissions to special care nursery and
would not have shown any possible benefit from antenatal
corticosteroids injection.

Limitations of the study
One of the weaknesses found in this study was that there were
a few admissions to the special care nursery, which was
unrelated to respiratory morbidities, for instance a laceration
wound to the foetal scalp, or hypothermia. Nevertheless, such
admissions were rare and would not have affected the
statistical analysis of our findings.

CONCLUSION
This study showed that there were slightly lower rates for
neonatal admissions to NICU, special care nursery and the

need for mechanical ventilation as well as the duration of
admission in NICU when 12mg dexamethasone was given
however, no statistically significant differences were
demonstrated for these findings. The use of such
dexamethasone should only be a viable option in a research
setting. From this study, there was insufficient evidence to
recommend a lower dose antenatal corticosteroid prior to an
elective caesarean section for the purpose of reducing
respiratory morbidities and considering that there have been
long term harmful consequences demonstrated from the
higher dose of antenatal corticosteroids exposure at term, this
practice should therefore be discontinued until larger studies
are done to refute these findings.
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ABSTRACT
Introduction: Pseudomonas aeruginosa is known to be the
epitome of nosocomial infections associated with high
morbidity and mortality. The dearth of local pseudomonal
studies has prompted us to conduct this study with the
following objectives: (1) to examine the local pseudomonal
bacteraemia (PB) epidemiology and clinical characteristics,
(2) to compare the 30-day mortality among PB of different
onsets and (3) to determine the predictors of 30-day
mortality outcome.

Methods: This retrospective study was conducted in
Hospital Seri Manjung, Perak, Malaysia. All cases of blood
culture proven PB that occurred between 1st January 2015
and 31st December 2019 were reviewed. Subjects below 12
year old and whose index blood cultures grew more than
one organism were excluded.  Demographic, clinical and
treatment data were collected using pre-tested data
collection forms and analysed using SPSS version 20.0. 

Results: Among the 59 subjects included, healthcare
associated (HCA) infections were the most prevalent, next to
hospital onset (HO) and community onset (CO) infections.
The commonest underlying comorbidities were
cardiovascular disease, diabetes mellitus, and chronic
kidney disease. Respiratory tract was the most frequently
implicated source amongst all, while the urinary tract was
more frequently implicated as the source of infection among
HCA cases. Seventeen patients were admitted to ICU, and
they were predominantly from the HO group. Despite having
a higher rate of adequate empirical antibiotics administered,
the HO group reported the lowest 30-day survival rate.
Multiple logistic regression analysis demonstrated the
following were independent predictors of 30-day mortality:
requiring mechanical ventilator support, requiring central
venous line insertion, not requiring surgery, and receiving
inappropriate definite antibiotics.

Conclusion: The incidence of community onset PB was
appreciably low, as cases were predominantly HCA and HO
in origin. Significant morbidities were observed among
pseudomonal infections, with HO infections portending the
worst prognosis. Lastly, prognostic factors for determining
the mortality caused by PB depended more on the severity
of sepsis than the timeliness of appropriate antibiotics. 

KEYWORDS: 
Pseudomonas aeruginosa bacteraemia, epidemiology, clinical
outcome, district hospital

INTRODUCTION
Pseudomonas aeruginosa (P. aeruginosa) is a gram-negative
opportunistic pathogen in humans. Pseudomonal
bacteraemia (PB) has been recognized as a serious infection
that is associated with increased morbidity and mortality.
Generally, empirical anti-pseudomonal antibiotic is started
before the availability of microbiological results.1 This is vital
because delays in administration of appropriate anti-
pseudomonal antibiotics has been reported to be associated
with higher mortality outcomes.2

According to the unpublished data, P. aeruginosa only
accounted for 2.92 per cent of all blood culture confirmed
bacteraemia (17 out of 582 isolates) that occurred in 2018 in
our hospital. Despite the low incidence of PB, we recorded a
disproportionately high usage of anti-pseudomonal
antibiotics in recent years due to the fear of missing out PB.
The treatment was frequently used in haemodialysis patients
who were admitted for catheter-related blood stream
infection and cases treated for hospital acquired infections.
This raised concern as injudicious use of broad-spectrum
antibiotics poses the risk of inducing multidrug resistant
(MDR) organisms, especially in populations where the
incidence PB is relatively low.3

To date, there is no retrieving data regarding the
epidemiology and clinical characteristics of PB in the
Malaysian district population. In this study, we examined the
epidemiology and clinical characteristics of PB in Malaysia.
In addition, we also compared the 30-day mortality among
PB of different onsets and determined the predictors of 30-day
mortality outcome. 

METHODOLOGY
The study was conducted at the Hospital Seri Manjung
(HSM), Perak, Malaysia with 258 000 semi-urban population.
Among the services provided are acute medical services,
intensive care services, surgical services (general and
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orthopaedic), paediatric services, women’s services, and
intensive care unit services. Additionally, HSM also serves as
referral center for Hospital Changkat Melintang, which is a
non-specialist district hospital in Manjung District.

Study Design and data collection
In this study, a retrospective analysis was performed to review
all PB cases occurring between 1st January 2015 and 31st
December 2019. Demographic data, clinical details and
antibiotic treatment were obtained by trained medical
abstractors from laboratory records, microbiology records,
medical notes, nursing notes and pharmacy notes, as well as
from the patient admission system. 

We included all subjects aged 12 year old and above with a
positive blood culture of P. aeruginosa. We excluded cases with
incomplete or missing medical data. Also, index blood
cultures which grew more than one organism were excluded.  

Community onset (CO) bacteraemia was defined as that
occurring within 48 hours of admission, whereas hospital
onset (HO) bacteraemia was defined as after this period or
cases readmitted within 48 hours after being discharged from
the hospitals. Healthcare-associated (HCA) bacteraemia was
defined as either one of the following: (i) patient had been
admitted to HSM in the past 3 months, excluding those who
were readmitted within 48 hours after being discharged from
the hospitals, or (ii) from a nursing home, or (iii) had regular
healthcare contact in the past 3 months, which was adapted
from Friedman et al.4

Inter-hospital transfer cases were included if the index blood
culture was collected in the emergency department of non-
specialist district hospitals within the first 48 hours of
presentation. If both cultures from referral hospitals and
receiving hospitals grew P. aeruginosa, only the first index
blood culture was included for analysis.

For each patient, a primary diagnosis of the source of P.
aeruginosa infection was determined by other cultures
obtained within 48 hours of the index incident blood culture
drawn. In the advent that concurrent detection of P.
aeruginosa in other sources was not available, the source of
infection was presumed based on the clinical findings.

Biochemical data such as serum haemoglobin level, serum
leucocyte level, absolute neutrophil count, serum platelet
level, serum albumin level and serum creatinine level
collected on the same day or on the nearest date from the
index blood culture date were retrieved.

Sequential Organ Failure Assessment (SOFA) scores were
calculated using the necessary laboratory and clinical data
from patients’ medical records on the same day as the index
blood culture date. If multiple values were obtained on a
given day, the most abnormal value was used. If a value was
missing from the day of interest, the measurement from the
nearest day was used in its place. If no values were available,
the measurement was assumed to be normal. The organ
dysfunction scores of each system would be added, thus
providing a composite SOFA score between 0 and 24, which
was adapted from Hattemer et al.5

Microbiological data
PB or blood stream infections (BSI) was defined by its
isolation from one or more sets of blood culture bottles
collected using standard sterile techniques. Index blood
culture growing more than one organism was defined as
mixed growth and was excluded from the study. Index blood
culture was defined as the first blood culture that grew P.
aeruginosa.

In HSM, all blood cultures were processed using BACTEC
fluorescent series instrument 9120 (BMS diagnostics (M) Sdn
Bhd). Organisms were identified to species level by Vitek 2 –
Compact Machine (Biomerieux) (Diagnostic System (M) Sdn
Bhd). Routine antibiotic susceptibility testing was performed
according to CLSI (Clinical and Laboratory Standards
Institute). Antibiotics tested for P. aeruginosa included
Ceftazidime, Gentamicin, Amikacin, Cefoperazone,
Meropenam, Imipenam, Piperacillin/Tazobactam,
Ciprofloxacin and Cefepime.

The antibiotic susceptibility test was performed in adherence
to Clinical and Laboratory Standard Institute (CLSI)
guidelines. Multidrug resistance was defined as resistance to
three or more of the following classes of agents: anti-
pseudomonal carbapenems, anti-pseudomonal beta-lactams
i.e., penicillins and cephalosporins, as well as
aminoglycosides, and fluoroquinolones.

Appropriate empirical antimicrobial therapy was defined as
therapy administered within 48 hours after blood culture
samples were obtained and consisting of an initial empirical
regimen containing at least one anti-pseudomonal antibiotic
that was later proven to be active in vitro against blood
isolates of P. aeruginosa. Empirical antimicrobial therapy that
demonstrated intermediate sensitivity or resistance to P.
aeruginosa was regarded as inappropriate antimicrobial
therapy. Dosages, frequency, and route of antibiotic
administration were also reviewed.

A delay of appropriate antimicrobial therapy was defined as
the administration of inappropriate empirical antibiotics
against the P. aeruginosa isolate prior to the availability of the
results of antibiotic susceptibility testing, with a delay of more
than 48 hours after blood culture samples were obtained. 

The primary outcome measure was death during hospital
stay and 30-day mortality rate after the index P. aeruginosa
blood culture collection date. Due to the retrospective nature
of the study, we did not attempt to determine whether 30-day
mortality was attributable to the P. aeruginosa BSI. Out-of-
hospital death was confirmed with National Registration
Department, Malaysia if such information was not available
in our hospital.

All the data were analyzed using Statistical Package for the
Social Sciences (SPSS) Version 20. Demographic data and
clinical profiles of study subjects were presented descriptively.
Categorical variables among three different onset groups
were compared using Pearson Chi-Square or Fisher’s Exact
test while continuous variables were compared using Kruskal-
Wallis H test. Kaplan-Meier curve was used to compare the
30-day mortality rates among patients with CO, HCA, and
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HO bacteraemia caused by P. aeruginosa. The event of interest
was death cases that occurred within 30 days after the index
blood culture date. Multiple logistic regression was used to
identify variables independently associated with 30-day
mortality. All variables associated with 30-day mortality in
the univariate analysis (p<0.25) were included at model
entry. A stepwise approach was used to identify independent
predictors of 30-day mortality. Variables were retained in the
final model if the p value was <0.05. The results of multiple
logistic regression analysis were reported as adjusted odd
ratios with 95% CIs. For all statistical comparisons, a p value
< 0.05 was deemed significant.

RESULTS
Demographic and clinical characteristics 
During the study period, a total of fifty-nine PB were included
and analyzed as per onset category. We excluded 13 cases in
which two cases were due to missing medical records, seven
cases due to mixed growth from index blood culture and four
cases due to age below 12 year old. HCA type was the most
prevalent (n=27, 45.8%) among patients with PB, next to HO
(n=22, 37.3%) and CO (n=10, 16.9%) type of infections.
Medical ward admissions represented 72.9% of the cases
(n=43). Majority of the patients admitted to ICU at
presentation were HO cases (n=6). Only two multidrug
resistant PB occurred during the study period, which belonged
to HCA and HO type of infections. There was a male
predominance in the populations studied which detailed
62.7%. The median age for CO infections was 56.0 year old
(IQR: 47.0-66.8); whilst the median age for HCA and HO
infections was 65.0 year old (IQR: 47.0-69.0) and 61.5 year
old (IQR: 51.8-71.0) respectively (Table I).

The percentage of patients with pre-existing comorbidities
was 98.3% (n=58). Among them, the three most prevalent
pre-existing comorbids were cardiovascular disease (n=42,
71.2%), diabetes mellitus (n=31, 52.5%) and chronic kidney
disease (n=22, 37.3%). There was a low proportion of patients
with underlying haematological malignancy (n=3, 5.1%).
Nine cases had pre-existing chronic wounds or pressure sores
at presentation; eight of them were from the HCA category,
while the remaining one was from CO patients. Eight
patients with indwelling central venous line at presentation
were limited to HCA cases only; whilst seven patients with
indwelling urinary catheter were observed in both HCA (n=5)
and HO (n=2) cases (Table I).

Of 25 patients who had shock during index blood culture, all
occurred exclusively in HCA (n=14) and HO (n=11) cases
(p=0.003). The median SOFA score during index blood culture
was highest among HO cases (median 6.5, IQR: 3.0-14.0) and
lowest among CO cases (median 4, IQR: 1.8-5.5).
Neutropaenia only occurred in 5 cases (8.5%) during index
blood culture (Table I).

The respiratory tract was the most frequent source (n=22,
37.3%), followed by urinary tract (n=14, 23.7%), central
venous catheter (n=10, 16.9%), skin and soft tissue (n=7,
11.9%), gastrointestinal tract (n=4, 6.78%) and unknown
(n=2, 3.4%). The urinary tract was more frequently

implicated as the source of infection among HCA cases
(p=0.012). We recorded 17 patients admitted to ICU and they
were predominantly HO patients (n=14, p<0.001) as shown in
Table I.

The median SOFA scores were as follows in descending order:
7.0, among patients with appropriate empirical antibiotic
use; 6.0, among patients with inappropriate empirical
antibiotic with non-delayed switching; 4.0, among patients
with both inappropriate empirical antibiotic but delayed
switching and not switched to appropriate antibiotic groups.
However, this was not statistically significant (p=0.286). 

Clinical Outcomes
The median haemoglobin among HCA and HO cases ranged
between 7.70 g/dL and 8.85 g/dL, which were significantly
lower compared to CO cases (p=0.012), with increased blood
product transfusion events (p=0.003). It is also noteworthy
that all groups had severe renal impairment at presentation
with median creatinine ranged 226.0 to 363.0 µmol and
approximately half (n=25, 42.4%) of them required dialysis
treatment. There were 24 cases (40.7%) that required
mechanical ventilator support and among these, 14 cases
were HO infection. To note, eight cases (13.6%) underwent
surgery. Types of surgery performed included open
appendectomy, arthrotomy and washout for septic arthritis,
wound debridement over diabetic foot ulcer and below knee
amputation, incision and drainage of right leg abscess, above
knee amputation for diabetic foot ulcer as well as exploratory
laparotomy (Table I).

HCA and HO cases (n=26, 53.1%) were more likely to receive
appropriate antibiotics compared to CO cases (n=3, 30.0%).
Of 30 cases who did not receive appropriate antibiotics, nine
cases were switched to appropriate antibiotics within 48
hours; 12 cases were switched to appropriate antibiotics after
48 hours and nine cases did not undergo modification of
antibiotics. For the latter, reasons of not switching to
appropriate antibiotics were: 2 cases took at-own-risk
discharge prior to blood culture result, 4 cases passed away
within 24 hours prior to blood culture result and 3 cases
improved clinically with initial empirical antibiotics (Table
II). Unexpectedly, the 30-day mortality rate was the lowest
(16.7%) among patients who received delayed appropriate
antibiotics in comparison to patients who received
appropriate empirical s (55.2%) (Table III). Further analysis
demonstrated that the former group of patients had a lower
SOFA score (4.0 Vs 7.0). 

The in-hospital mortality rate was highest among HO cases
(n=14 out of 22, 63.6%) followed by HCA cases (n=10 out of
27, 37.0%) and CO cases (n=3 out of 10, 30.0%). The 30-day
survival rates, stratified according to onset categories, are
presented in the Kaplan-Meier Curve. It demonstrates 30.0%,
37.0% and 63.6% 30-day mortality rate in CO, HCA, and HO
pseudomonal bacteraemia respectively. The HO
pseudomonal bacteraemia group had the lowest probability
of 30-day survival, (overall logrank test; p=0.063) as
illustrated in Figure 1.
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Characteristics CO (n=10) HCA (n=27) HO (n=22) p value

Admission ward specialty, n(%)
Medical 8 (80.0) 23 (85.2) 12 (54.6) 0.064a

Surgical 1 (10.0) 2 (7.4) 3 (13.6)
Orthopaedic 0 (0.0) 1 (3.7) 1 (4.5)
Intensive care unit 1 (10.0) 0 (0.0) 6 (27.3)
Paediatric 0 (0.0) 1 (3.7) 0 (0.0)

Age in years, median (IQR) 56.0 65.0 61.5 0.652c

(47.0-66.8) (47.0-69.0) (51.8-71.0)
Male gender, n(%) 5 (50.0) 18 (66.7) 14 (63.6) 0.644b

Had shock during index blood culture, n(%) 0 (0.0) 11 (40.7) 14 (63.6) 0.003b

Comorbidities, n(%)
Cardiovascular disease 7 (70.0) 17 (63.0) 18 (81.8) 0.348b

Diabetes mellitus 5 (50.0) 12 (44.4) 14 (63.6) 0.402b

Chronic kidney disease/end stage renal disease 2 (20.0) 11 (40.7) 9 (40.9) 0.463b

Old stroke 1 (10.0) 2 (7.4) 5 (22.7) 0.358a

Respiratory disease 1 (10.0) 2 (7.4) 5 (22.7) 0.358a

Genitourinary disease 1 (10.0) 4 (14.8) 1 (4.5) 0.540a

Solid tumour 0 (0.0) 4 (14.8) 1 (4.5) 0.384a

Orthopaedic disease 1 (10.0) 3 (11.1) 1 (4.5) 0.703a

Chronic liver disease 1 (10.0) 2 (7.4) 1 (4.5) 0.822a

Haematological malignancy 0 (0.0) 3 (11.1) 0 (0.0) 0.280a

Human immunodeficiency virus 1 (10.0) 1 (3.7) 1 (4.5) 0.571a

Autoimmune disease 2 (20.0) 0 (0.0) 1 (4.5) 0.034a

Others* 3 (30.0) 6 (22.2) 3 (13.6) 0.426a

Chronic wound/pressure sore at presentation, n(%) 1 (10.0) 8 (29.6) 0 (0.0) 0.011a

Indwelling devices at presentation, n(%)
Central venous line 0 (0.0) 8 (29.6) 0 (0.0) 0.005a

Urinary catheter 0 (0.0) 5 (18.5) 2 (9.1) 0.371a

Neutropaenia, i.e. neutrophils < 0.5x103/µL 1 (10.0) 3 (11.1) 1 (4.5) 0.703a

Haemoglobin in g/dL, median (IQR) 12.25 7.70 8.85 0.012c

(9.10-12.73) (6.50-9.40) (7.90-10.00)
Creatinine in µmol/L, median (IQR) 226.0 363.0 257.5 0.378c

(112.8-329.0) (136.0-553.0) (65.8-553.8)
SOFA score on / nearest to index blood culture date, 4.0 (1.8-5.5) 5.0 (4.0-11.0) 6.5 (3.0-14.0) 0.204c

median (IQR)
In-patient treatment, n(%)

Blood product transfusion 2 (20.0) 20 (74.1) 17 (77.3) 0.003b

Haemodialysis 2 (20.0) 14 (51.9) 9 (40.9) 0.216b

Mechanical ventilator 2 (20.0) 8 (29.6) 14 (63.6) 0.019b

Surgery 1 (10.0) 2 (7.4) 5 (22.7) 0.358a

Appropriate empirical antibiotic use on index 3 (30.0) 15 (55.6) 11 (50.0) 0.383b

bacteraemia date, n(%)
Switching of inappropriate empirical antibiotic, n(%) 0.332a

Not applicable 3 (30.0) 15 (55.6) 11 (50.0)
Non-delayed switching 1 (10.0) 4 (14.8) 4 (18.2)
Delayed switching 4 (40.0) 6 (22.2) 2 (9.1)
Not switched 2 (20.0) 2 (7.4) 5 (22.7)

Index blood culture source, n(%)
Respiratory tract 4 (40.0) 6 (22.2) 12 (54.6) 0.065b

Urinary tract 2 (20.0) 11 (40.8) 1 (4.5) 0.012b

Central venous catheter 0 (0.0) 8 (29.6) 2 (9.1) 0.059a

Skin & soft tissue 2 (20.0) 2 (7.4) 3 (13.6) 0.506a

Gastrointestinal tract 2 (20.0) 0 (0.0) 2 (9.1) 0.052a

Unknown 0 (0.0) 0 (0.0) 2 (9.1) 0.290a
ICU admission, n(%) 1 (10.0) 2 (7.4) 14 (63.6) <0.001b

In-hospital death, n(%) 3 (30.0) 9 (33.3) 14 (63.6) 0.064b

30-day mortality, n(%) 3 (30.0) 10 (37.0) 14 (63.6) 0.097b

CO, Community Onset; HCA, Healthcare Associated; HO, Hospital Onset; IQR, Interquartile range; SOFA, Sequential Organ Failure Assessment; ICU,
Intensive Care Unit
*Parkinson’s disease, migraine, Bell Palsy, psychiatric disorder, gastritis, hypothyroidism, adrenal insufficiency, haemorrhoids
a Fisher’s Exact test      b Pearson Chi-square test      c Kruskal-Wallis H test

Table I: Comparison of clinical characteristics of Pseudomonas aeruginosa bacteraemia cases by onset category

4-Pseudomonas00178_3-PRIMARY.qxd  9/15/21  12:36 PM  Page 633



Original Article 

634 Med J Malaysia Vol 76 No 5 September 2021

No Onset Age In Comorbids 30-Days SOFA Diagnosis
Years Outcome Score

1 HCA 81 Advanced Prostate Carcinoma Died 3 Urosepsis* 

2 HO 79 Prostate Carcinoma Died 4 Urosepsis* 
3 HO 69 DM, Hypertension, Advanced CKD Died 14 Perforated Diverticular Abscess** 
4 HO 75 Hypertension, Dyslipidaemia Died 14 Perforated Peptic Gastric Ulcer** 
5 HO 63 DM, Hypertension, Hepatitis C, CKD Died 3 Sepsis With Unknown Source** 
6 CO 51 DM, Hypertension, Schizophrenia, Old PTB Died 5 Community Acquired Pneumonia** 
7 HCA 67 DM, Hypertension, Ischaemic Heart Disease, Survived 0 Infected Diabetic Foot Ulcer (Improved 

Diabetic Foot Ulcer with intravenous ampicillin/sulbactam 
and wound debridement)

8 HO 57 DM, Hypertension, Dyslipidaemia Survived 4 Hospital Acquired Infection (Improved 
with intravenous ceftazidime which 
showed intermediate sensitivity in vitro)

9 CO 65 Old Stroke Survived 5 Aspiration Pneumonia (Improved clinically
with intravenous amoxicillin/clavulanate)

CO, Community Onset; HO, Hospital Onset; HCA, Healthcare Associated; DM, Diabetes Mellitus; CKD, Chronic Kidney Disease; PTB, Pulmonary
Tuberculosis; SOFA, Sequential Organ Failure Assessment
* Took At-Own Risk discharge
** Died before blood culture result was available

Table II. Clinical Characteristics of Patients whose Inappropriate Empirical Antibiotics were Not Switched

Empirical antibiotic use & its switching SOFA score on / nearest to 30-day mortality rate
index blood culture date 

median (IQR)
Inappropriate empirical antibiotic use & Non-delayed switching (n=9) 6.0 (3.0-10.0) 33.3%
Inappropriate empirical antibiotic use & Delayed switching (n=12) 4.0 (1.3-8.0) 16.7%
Inappropriate empirical antibiotic use & Not switched (n=9)* 4.0 (3.0-9.5) 66.7%
Appropriate empirical antibiotic use (n=29) 7.0 (4.0-13.0) 55.2%

*Four patients passed away within 24 hours after index blood culture; Two patients took At-Own-Risk discharge; Three patients responded to initial
empirical antibiotics

Table III: Comparison of Sequential Organ Failure Assessment (SOFA) score on / nearest to index blood culture date with regards
to empirical antibiotic use and its switching vs. mortality

30-day mortality, n (%) Multivariate analysis
No Yes Adj. OR 95% CI p valuea

Mechanical ventilator
No 28 (80.0) 7 (20.0) 1.00 0.001
Yes 4 (16.7) 20 (83.3) 67.31 (5.58; 811.78)

Central venous line
No 20 (76.9) 6 (23.1) 1.00 0.018
Yes 12 (36.4) 21 (63.6) 17.54 (1.62; 190.20)

Surgery
No 26 (51.0) 25 (49.0) 182.15 0.031
Yes 6 (75.0) 2 (25.0) 1.00 (1.60; 20741.30)

Switching of inappropriate empirical antibiotic
Not applicable 13 (44.8) 16 (55.2) 1.00 0.012
Switched (Non-delayed & Delayed) 16 (76.2) 5 (23.8) 0.88 (0.11; 6.84) 0.900
Not switched 3 (33.3) 6 (66.7) 66.70 (3.08; 1444.46) 0.007

Adj. OR, Adjusted Odd Ratio; CI, Confidence Interval
a Wald test

Table IV: Independent predictors of 30-day mortality among Pseudomonas aeruginosa bacteraemia cases

Risk factors for 30-day mortality 
Multivariate logistic regression analysis identified the
following as independent predictors of 30-day mortality:
requiring mechanical ventilator support (Adj. OR, 67.31;95%
CI 5.58, 811.78; p=0.001), requiring central venous line
insertion (Adj. OR, 17.54; 95% CI 1.62, 190.20; p=0.018), not
requiring surgery (Adj. OR, 182.15; 95% CI 1.60, 20741.30;
p=0.031) and receiving inappropriate empirical antibiotics
which were not switched (Adj. OR, 66.70; 95% CI 3.08,
1444.46; p=0.007) (Table IV).

DISCUSSION
The findings of this study highlight the existence of several
distinct clinical characteristics compared to previous works,
which have only been focused on tertiary hospitals.
According to the epidemiological study conducted locally in
University of Malaya Medical Centre, the prevalence rate of
haematological and non-haematological malignancies
among the 87 PB cases reported were as high as 23% and
25% respectively.6 On further note, the prevalence rate of
solid tumours and leukaemia was reported to be 42.6%
(58/136 cases) and 15% (21/136 cases) in the study conducted
by Kang et al. in Seoul National University Hospital, Korea. 7
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In this report, we identified cardiovascular disease and
diabetes mellitus as the commonest pre-existing
comorbidities. The proportion of patients with underlying
malignant solid tumours and haematological malignancy
was considerably lower compared to available literature.6,7

This also explains why only a minority of our cases had
neutropaenia during onset of PB. These observations reflect
the fact that district population clinical characteristics differ
from larger hospital population characteristics in previous
studies. 

Apart from this slight discordance, other clinical
characteristics such as male predominance and
preponderance of medical admissions were similar with
previous studies.6-8 It is noteworthy that more than half of the
HO cases required ICU admission. In our opinion, the actual
number of pseudomonal cases requiring intensive care could
be substantially higher if not for ICU bed limitations.
Encouragingly, multi-drug resistant P. aeruginosa were
appreciably low with only two cases recorded in this series.
Further analysis showed that these cases had recent
admission to tertiary hospitals, and this substantiates the
absence of community origin MDR P. aeruginosa in our
population. 

While many studies have rigorously examined the severity of
PB via sepsis scoring system, few have investigated the need
of haemodialysis support and blood transfusion requirement
during admission. In this study, we discovered a large
number of HCA and HO pseudomonal bacteraemia requiring
haemodialysis support and blood product transfusion. The
detrimental impact of pseudomonal infections was also

reflected from the strikingly high serum creatinine levels and
profound anaemia observed during index blood culture
dates. These data emphasize the importance of close
monitoring of renal function and haemoglobin trend during
the course of hospitalization. Also, avoidance of nephrotoxic
drugs during the course of treatment is crucial as they have a
predisposition to develop severe renal complications. By the
same principle, our hospital antibiotic guidelines do not
recommend aminoglycosides as empirical anti-pseudomonal
antibiotics due to this concern. 

The incidence of catheter related blood stream infections
(CRBSI) among end stage renal failure (ESRF) patients are
expected to be on the rising trend due to the escalating
numbers of ESRF patients.9 In this series, the incidence of
pseudomonal CRBSI was considerably low with only eight
HCA CRBSI in the entire five years. To date, guidelines for
CRBSI treatment are largely based on empirical work done
overseas.10-13 These findings raise the question of whether P.
aeruginosa are truly frequently accountable for CRBSI locally
and the role of combination anti-pseudomonal antibiotics for
all CRBSI cases. Decisions regarding whether to initiate
empirical anti-pseudomonal antibiotics should reflect a
balance between the risk of delayed appropriate treatment
and risk of unnecessary broad spectrum antibiotic usage
which promotes the emergence of MDR organisms Therefore,
we recommend future studies to examine the epidemiology of
CRBSI locally to identify the risk factors that predispose
towards pseudomonal CRBSI that would enable restriction of
usage of combination anti-pseudomonal antibiotics to the at-
risk groups only. 

Fig. 1: Kaplan-Meier survival curve for patients with community onset VERSUS healthcare associated and hospital onset Pseudomonas
aeruginosa bacteraemia. 

Days after index blood culture
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It is well-proven and established that delayed administration
of appropriate antibiotics was associated with increased
mortality outcomes. This had been proven by Cheo-In et al
who found increased mortality among PB cases who received
delayed effective antimicrobial antibiotics which is defined as
more than 24 hours after blood culture samples were taken.2

Interestingly, our results do not appear to corroborate with
their observations; in fact, we found that despite higher rate
of appropriate empirical antibiotic usage among cases with
HCA and HO infections, they trend towards higher mortality
compared to those who received delayed effective antibiotics. 

There are several possible explanations for these rather
contradictory observations. First and foremost, an increased
SOFA score appears to be the determinant factor for higher
mortality, and timely effective antibiotics did not seem to
alter the course of patients with high burden of morbidity.
Nevertheless, we could not find statistical evidence of this as
an independent predictor of mortality. Other factors such as
morbid debility, multiple comorbidities and advanced age
which could similarly have a negative influence in prognosis
which would not be reflected in SOFA scores should be taken
into account as well.14 It is interesting to discover that patients
who underwent surgery had a better 30-day survival. Hence,
we can reasonably recommend that surgery alongside anti-
pseudomonal antibiotics be considered if the pseudomonal
source is surgically eradicable. 

The strength of this study lies in it being the first Malaysian
study in a district hospital and the results provide
considerable insight into PB epidemiology in the country. The
limitations of this study are that it was a single-centre
retrospective study, and the number of cases was small.
Therefore, it is plausible that we could have underestimated
the significance of certain variables. Nevertheless, measures
were taken to ensure the rigor of this study, which include use
of clear variable definitions and application of statistical
analysis. Importantly, clinical data abstractors comprising of
trained medical officers from the Internal Medicine
Department at HSM mitigated the risk of data collection
errors. 

In conclusion, community onset PB cases remained scarce in
the district hospital, with the majority of cases belonging to
healthcare associated and hospital onset infections. Also, PB
was fraught with high morbidity with an increased
predisposition to haemodialysis, blood transfusion,
mechanical ventilator support and ICU care. Lastly, the
prognostic factor for mortality of PB depended more on the
severity of sepsis rather than the timeliness of appropriate
antibiotics. 

ETHICAL APPROVAL
This study was registered with National Medical Research
register (NMRR) and approved by the Medical Research and
Ethics Committee (MREC) of the Ministry of Health (MOH).
MREC Approval Letter: KKM/NIHSEC/P20-100 (5) dated 21st
January 2020. NMRR ID: NMRR-19-3550-52195. 

ACKNOWLEDGEMENT
We are indebted to Dr Lim Soon Hooi for his constructive
comments regarding the study proposal and Dr Chang Meng
Lee for her advanced review of this article. We would also like
to thank Director General of Health Malaysia for his
permission to publish this article. 

REFERENCES
1. van Delden C. Pseudomonas aeruginosa bloodstream infections:

how should we treat them? Int J Antimicrob Agents 2007;30
Suppl 1: S71-5.

2. Kang CI, Kim SH, Kim HB, Park SW, Choe YJ. Pseudomonas
aeruginosa Bacteremia: Risk Factors for Mortality and Influence of
Delayed Receipt of Effective Antimicrobial Therapy on Clinical
Outcome. Clin Infect Dis 2003; 37(6): 745-51.
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ABSTRACT
Introduction: 18F-FDG imaging of overweight and obese
patients is often challenging due to higher scattering and
attenuation. Degradation of positron emission tomography
(PET) image quality as the body weight increases is best
overcome by using the quadratic dose protocol. Previously
the implementation of this protocol on a Bismuth
Germanium Oxide (BGO) scintillation crystal-based PET/CT
system at Institut Kanser Negara (IKN), Malaysia practices
using the linear dose protocol (Tmin=2.5 minutes). Hence,
this study aims to optimize the Tmin of the quadratic dose
protocol for 18F-FDG PET/CT. 

Materials and Methods: This study was conducted based on
the guideline published by the European Association of
Nuclear Medicine (EANM) version 2.0 FDG-PET/CT and
conducted in two phases. Firstly, 100 whole-body scan 18F-
FDG PET/CT images were selected for the average
coefficient of variation (COV) analysis in the liver region.
Second, a NEMA 2012/IEC2008 phantom was used to obtain
the relationship between the COVphantom and the scanning
time. Finally, the images acquired using the two Tmin were
quantitatively compared using contrast recovery coefficient
(QH), signal to noise ratio (SNR), and visibility (VH).
Independent t-test between each image quality parameter
performed with p-value <0.05 considered significant.      

Results: The average COV of the liver was 17.7%. Currently,
this value was clinically accepted to produce appropriate
image quality at IKN. Interpolation at COV=17.7% gave a Tmin
value of 2.9 minutes. Comparisons show that the two Tmin
yielded equivalent PET/CT image quality (p-value of
QH=0.774, SNR=0.780 and VH=0.915). 

Conclusion: The optimal Tmin defined in this study was 2.9
minutes, 27.6% shorter than the Tmin previously defined
based on COV=15%. Despite the higher average COV, the
shorter Tmin beneficial in the lower total 18F-FDG activity
administered, reduce the internal dose to the patient while
producing equivalent image quality.

KEYWORDS: 
Minimal scan time, optimization, quadratic dose, 18F-FDG, PET/CT

INTRODUCTION
Degradation of positron emission tomography (PET) image
quality is associated with the increment of the body weights
of patients. This is due to the high scattering and attenuation
events.1,2 Several methods were suggested to overcome such
problems, for instance, longer scanning time,1,3,4 time-of-flight
(TOF),5 increasing Fluorodeoxyglucose (18F-FDG) dose6 and
depth of interaction (DOI) method.7,8 For the 18F-FDG dose,
three dose protocols are currently practice in many PET
imaging centres. The protocols are linear, constant, and
quadratic dose protocols. The disadvantage of the linear and
constant dose protocols was that the image quality degraded
as the body mass increased. In a previous research, a
comparison of the linear dose protocol and the quadratic
dose protocol in obese patients turned out that the quadratic
dose protocol produced constant image quality in obese
patients.6

Currently, Institut Kanser Negara Malaysia (IKN) is
implementing a linear dosing protocol for the whole-body
scan (WBS) 18F-FDG imaging. Based on the previous findings
presented by other researchers, the implementation of this
dosing protocol caused poor image quality for overweight
and obese patients.6 Hence, an attempt in implementing
quadratic dose protocol at IKN institution using NEMA
2012/IEC 2008 phantom was previously performed.9

However, implementation of the respective protocol based on
the recommendation by the European Association of Nuclear
Medicine (EANM) resulted in a longer scanning time
compared to the current linear dose protocol practices in our
institution.9 3.8 minutes minimal scan time (Tmin) was
previously obtained in our study compared to the current
clinical practice of 2.5 minutes scanning time. In accordance
with that, optimization of the quadratic dose protocol for the
WBS 18F-FDG was the main aim of this study. The
optimization was performed based on the evaluation of the
coefficient of variation (COV) value measured on the WBS 18F-
FDG images. The COV value is considered appropriate for the
optimal image quality because it is currently accepted by the
physicians at the IKN. This study provides information
valuable for optimal WBS 18F-FDG imaging that is likely
allows optimal image quality for overweight and obese
patients.   
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MATERIALS AND METHODS
Study design
This was a retrospective study. The inclusion criteria included
the patients who underwent WBS 18F-FDG PET/CT from July to
August 2019 at IKN. The exclusion criteria set was patients
with cancer in the liver area. In this study, the background
value was calculated in the liver due to the homogeneous
tissue distribution in this area.10 Nevertheless, for the cases of
cancerous liver, the presence of cancer cells in the liver causes
the uptake of the 18F-FDG in the respective region to be higher
and thus invalid for the normal background analysis. The
WBS images of the patients were collected from the report
retrieved from the picture archiving and communication
system (PACS system) at IKN. All images were acquired using
a PET Discovery ST scanner equipped 8 slice CT- scanner, 36
detector rings PET scanner. The detector of this scanner is a
Bismuth Germanium Oxide (BGO) scintillation crystal.

Definition of optimal Tmin for quadratic dose protocol WBS 18F-FDG 
This study was conducted in two phases. In the first phase,
100 WBS 18F-FDG images were used for the analysis of the
COV of the patient, COVpatient. To describe the prevalence of
obese patients who underwent 18F-FDG PET/CT, with a
tolerable error of ±5% in the patients’ population of 18F-FDG
PET/CT from the Nuclear Medicine Department, IKN with 170
patients, the sample size calculation was based on the results
obtained by National Health and Morbidity Survey (NHMS)
2019, the current prevalence of obesity among Malaysian
adults was 19.7%.11 The statistically acceptable sample size
was estimated to be 100 with a 10% dropout consideration.
COV=15% is currently recommended by the EANM guideline
as a reference value. However, this is somehow arbitrary.12

Since we are considering the accepted image analysis and
diagnosis of our institution population, the average value of
the COVpatient was used to derive the Tmin. Other than that, at
IKN, the prescribed activity to the patient is 5 MBq/kg while
EANM outlines a different formulation.13 Therefore, some
modification in the definition of Tmin is necessary to fit with
the current protocol practices in our institution. During the
calculation, the most uniform region in the image, which is
the liver was considered for the analysis.10 Three rectangular
shapes volume of interest (VOIs), covering the maximum
area of the liver were drawn on the axial, coronal, and
sagittal view of the liver region by using the PMOD software
Version 3.7 (Figure 1). The COV was determined by the ratio
between the SD with the mean value of the VOIs (Equation
1).14 The SD was representing as the standard deviation of the
VOIs while the mean represented the mean of the pixel
value. 

[1]

Based on the EANM recommendation, the Tmin of the
quadratic dose protocol should be defined by interpolation of
the COV against the scanning time curve at COV=15%.15

However, in this study, the definition was performed based on
the average COV measured on the reconstructed images of
patients at our institution. Hence, in the second phase of the
experiment, we defined the relationship between the
COVphantom and the scanning time to define the Tmin. For this
purpose, NEMA 2012/IEC 2008 image quality phantom was
repeatedly scanned using six scanning times, 1, 3, 5, 7, 10,
and 15 minutes. The background compartment of the

phantom was considered for the COV calculation due to its
homogenous character. Following that, five 30 x 30 x 30 mm
VOIs were drawn at the background area as shown in Figure
1(b). 

EANM guidelines version 1.0 for FDG-PET tumour imaging
adhered to the PET/CT image reconstruction.16 The image
reconstruction corrected for the geometrical response,
detector efficiency, system dead time, random coincidences,
scatter, and attenuation. The images were reconstructed
using the 3D-OSEM (ordered subset expectation
maximization) algorithm in the iterative method. Two
iterations and 21 subsets with the standard Gaussian post-
filters with a 6.0 mm full-width half-maximum (FWHM) were
used. Analysis was performed using PMOD software Version
3.7.

Estimation of 18F-FDG dose activity administered
Interpolation of the COVphantom against the scanning time at
the COVpatient gave the Tmin value for this imaging protocol.
Substitution of this Tmin value into Equation 2 resulted in
patient-specific activity 18F-FDG for the specific body weight of
a patient. The respective equation is described in Equation 2,
where A is the product of 18F-FDG activity to be administered
(in MBq), t is (in seconds) the scanning time per bed position
based on the clinical setting, wref is the reference body weight,
Aref is the reference FDG activity.15 For the comparison, we
considered both COV=15% and COV=17.7% in the
calculation. 

[2]

The COV=17.7% used in this study was derived based on the
average COV measured on the liver region of the patient
reconstructed images at our department. These images were
currently resulted in accepted image quality for diagnosis by
the physician at IKN. Hence, adoption of this value in the
Tmin definition will result in optimal scanning time for our
imaging protocol. In addition, the different COV values
defined in our institution contributed by the 5 MBq/kg
prescribed activity protocol practiced in IKN. 

Based on the recommendation by EANM Research Ltd.
(EARL), wref = 75 kg and Aref = 300 MBq 16, thus can be
simplified to Equation 3.

[3]

Verification of optimal Tmin image quality 
To verify the image quality obtained by using the Tmin

defined in this study, a NEMA 2012/IEC2008 phantom was
repeated scanned using the respective Tmins and EANM
recommended Tmin. Based on a previous study, the COV=15%
suggested Tmin=3.8 minutes for the WBS PET/CT imaging.9

This 15% COV which was recommended by EANM was
regarded as the reference and standard value in this study.15,16

Meanwhile, in the current study, COV=17.7% which was
considered as the minimum and clinically acceptable COV
suggested Tmin=2.9 minutes. Quantification of the images
obtained using the two Tmins was performed to quantitatively
compared the two. The images were quantified using the
following parameters:

COV =             ×100SD
Mean

A.t =            . Aref .Tmin  
w 2

Wref
2

A=0.053.w2 . Tmin

t
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i. Contrast recovery coefficient (QH)

[4]

Where MS and MB were the mean count of the sphere and
background respectively, and R was the tumor background
ratio.7

ii. Signal to noise ratio (SNR)

[5]

Where TS was the total number of counts in spheres while TB
was the total number of counts in the background. SDB was
the standard deviation in the background.17

iii. Visibility (VH)   

[6]

Where the MS and MB were the mean number of counts in
spheres and background while Nvoxels was the number of
voxels in the spheres.18

Statistical Package for the Social Sciences version 26 (SPSS
Inc., Chicago, IL, USA) was used to perform data analysis.
Parametric analysis, independent t-test was applied to
determine differences between each image quality variable
and Tmin. A p-value of <0.05 was considered statistically
significant. 

RESULTS
Figure 2 shows the COVpatient measured at the liver of the
patient on the reconstructed images. For the 100 samples
analyzed, the COVpatient ranged from 14% to 34%. Out of 100,
only eight samples were recorded with COV>24%. 92% (92
samples from 100) of the samples were reported with COV in
the ranges of 14% to 22%. The average COV was 17.7% (Σ
COVpatient / 100 samples).   

In Figure 3(a), the data for COVphantom against the scanning
time was presented. The data were fitted with a power-law
function, and the relationship between the two was presented
by COV= 28.884 t-0.457. At COV equal to 17.7%, the calculated
Tmin was 2.9 minutes. A similar value should be obtained if
Tmin = 17.7% is substituted into the fitted power-law function.

Referring to Figure 3(a), the power-law fitting parameters
were a=28.884 and b=-0.457. Hence, by using the fitted
equation y= 28.884x-0.457 the calculated value of the Tmin equal
to 2.9 minutes. Meanwhile, at COV=15% as recommended by
EANM, the Tmin was 4.19 minutes.  

Figure 3(b) shows the empirical 18F-FDG activities that were
estimated to be administered to the patient based on the
specific body weight of the patients. The data presented here
were compared for COV=15% and COV=17.7% protocols. For
the ranges of body weights assumed, a consistent increment
of 23% 18F-FDG activity was noted between COV=17.7% and
COV=15% protocol. COV=15% consistently gave higher 18F-
FDG activity compares to the COV=17.7%.

Figure 4 shows the analysis of the quality for the resulting
images that were performed using Tmin derived at
COV=17.7% and COV=15%, resulted from Tmin=2.9 minutes
in the current study and Tmin=3.8 minutes as reported in a
previous study.9 For the three parameters analyzed, a small
percentage difference was observed between the two Tmins. A
maximum deviation of 7.3% was reported in the QH of
smaller spheres (5.65 ml and less). Meanwhile, the deviation
was in the range of 0.6% and 2.7% for spheres 27.02 ml and
11.56 ml (Figure 4(a)). For SNR and VH, the same pattern of
results was shown in  Figure 4(b) and Figure 4(c) where the
percentage difference in the range of 0.2% to 5.5% was
recorded. For the three image quality, independent t-test
analysis indicates that all the three parameters did not
significantly differ between the two Tmin (p-value of
QH=0.774, SNR=0.780 and VH=0.915) (Table I).

DISCUSSION
Degradation of PET image quality is one of the issues with the
increment of the  body weight of the patients, due to higher
scattering and attenuation.1,2 One of the best methods proved
to produce a consistent image quality for overweight patients
was the quadratic dose protocol. Nevertheless,
implementation of the quadratic dose protocol suggested a
longer scanning time compares to the current 2.5 minutes
practices in IKN for the linear dose protocol. This finding has
been published, whereby 3.8 minutes scanning time was
proposed for the quadratic dose protocol.9 However, in this
study, the definition of Tmin at COV=15% resulted in
Tmin=4.19 minutes. The difference between this Tmin (4.19
minutes) and the Tmin presented in the previous study (3.8
minutes) most probably due to the experimental error. In this
study, we have improved the accuracy of the quantified data
by repeating the measurement and data analysis three times.

QH ×100
Ms
MB

R-1

-1

SNR= Ts-TB

SDB

VH=                x √ Nvoxel
Ms - MB

SDB

Tmin (minutes) N Mean (SD) Std. Error Mean F p-value
QH 2.9 6 0.562 (0.174) 0.710 0.087 0.774

3.8 6 0.570 (0.163) 0.664
SNR 2.9 6 33.665 (10.302) 4.206 0.082 0.780

3.8 6 33.583 (9.673) 3.949
VH 2.9 6 522.083 (460.435) 187.972 0.915 0.915

3.8 6 514.317 (443.876) 181.212

Note: Data for Tmin=2.9 minutes and Tmin=3.8 minutes were expressed as mean ± SD; No significant difference between Tmin and image quality parameters
was determined by independent t-test at 0.05 level of significance.

Table I: Association between the Tmin and image quality parameters
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Fig. 1: The VOI defined using PMOD software (a) in the liver of the patient reconstructed image (b) at the background area of the
phantom.

Fig. 2: Histogram of COVpatient measured on the WBS 18F-FDG PET/CT images of the patient.

Fig. 3: (a) Comparison between the Tmins obtained in this study and recommendation by EANM (2015). (b) Estimated 18F-FDG activity to
be administered based on COV=15% and COV=17.7% quadratic dose calculation.
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Fig. 4: Quantitative analysis of image quality for Tmin=2.9 minutes and Tmin=3.8 minutes. Error bar presented the percentage difference
between the two data (a) contrast recovery coefficient (QH) (b) signal to noise ratio (SNR) (c) visibility (VH).

This repetition can affirm the integrity of the data. To
optimize the Tmin for the WBS 18F-FDG PET/CT using the
quadratic dose protocol, we analyze the average COV of the
WBS 18F-FDG PET/CT images currently available in our PACs
system. These images which were currently accepted by the
physician for the analysis and diagnosis thus assumed to
meet the minimal requirement for the image diagnosis.
Based on the analysis, Tmin=2.9 minutes was defined, which
is 0.9 minutes or 23.68% ((0.9/3.8)x100) shorter than the Tmin

defined using COV=15%. This definition was made based on
the COV=17.7% measured on the WBS 18F-FDG PET/CT
images. The difference in the COV values was the reason for
the different Tmin defined. Higher COVpatient calculated on the
patient images leads to a lower Tmin as compared to the
COV=15% as recommended by the EARL. The advantage of
shorter Tmin was in a shorter total acquisition time. For
instance, the current WBS 18F-FDG PET/CT protocol at IKN for
a female patient was six bed positions. The total scanning
time for the six bed positions for COV=17.7% was 17.4
minutes. Meanwhile, for COV=15%, the total scanning time
was 22.8 minutes. The difference between these two COVs
was 5.4 minutes. The disadvantages of longer scanning time
were higher risk of movements of patients, inconvenience to
the patients, artifacts and also unable to increase maximum
daily scan of patients. 

Based on Equation 2 and Equation 3, the amount of activity
that will be administered to the patients was affected not only
by the’ body weight of the patients but also by the Tmin value.
Increasing the Tmin will increase the amount of activity to be
administered to the patients. The COV=17.7% of the minimal
requirement for the image diagnosis in IKN suggested a lower
amount of 18F-FDG activity plus a shorter Tmin as compare to
the COV=15% as recommended by EANM. Since IKN is
currently practicing higher COV than the recommended
value, the activity administered per patient was practically
reduced. For example, in Figure 3(b), for the patient with
body weight of 60 kg, it is confirmed that COV= 17.7% gives
less dose to the patient compared to COV=15% by 83 MBq. 

In this study, the concern was not solely on the amount of
activity administered to our patients but we are also
considered the results of the quality of the images obtained.
As stated before, the COV=17.7% practicing in IKN resulted in
shorter Tmin compares to the Tmin derived at COV=15% as
recommended by the EANM. The practicality of this Tmin was
confirmed by quantitative analysis of the images acquired
using the derived Tmin. Regarding the image analysis in this
study, the results show a small percentage difference of each
parameter for both Tmin=3.8 minutes and Tmin=2.9 minutes
even in the smallest 0.5 ml sphere. Nevertheless, a slightly
larger percentage deviation was recorded for the smaller
sphere as compared to the larger sphere.  
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CONCLUSION
Analysis of the average COV on the WBS 18F-FDG PET/CT
images resulted in a higher average COV as compared to the
recommendation by the EANM. An average COV of 17.7%
was calculated from the reconstructed WBS 18F-FDG PET/CT
images, compares to the COV=15% recommended by the
EANM. Interpolation of the Tmin at COV=17.7% gave Tmin

=2.9 minutes, shorter than the Tmin defined using EARL
recommendation. This shorter Tmin advantages in reducing
the total scanning time, lowered the 18F-FDG activity
administered to the patients which reduced the internal
exposure and radiation dose to the patients, and eventually
more comfort to the patienst.  No significant changes of QH,
SNR and VH were observed in the reconstructed PET/CT
images of 2.9 minutes and 3.8 minutes image acquisition
(p>0.05, respectively). Equivalent quality of images was
confirmed for the two Tmins. 
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ABSTRACT
Background: Atopic dermatitis (AD) is a chronic pruritic skin
disorder that affects up to 20% of children and 10% of adults.
The disease course is unpredictable with periods of
exacerbation and remission, thus having a significant
impact on the mental health and quality of life (QOL). We
evaluated the prevalence of anxiety and depression and
their association with disease severity, QOL and their
associated factors in adolescents (≥ 13 years old) and adults
with AD.

Methods: A cross-sectional study was conducted involving
patients aged ≥ 13 years with AD who fulfilled the Hanifin
and Rajka diagnostic criteria. These patients were recruited
from Hospital Queen Elizabeth, Kota Kinabalu and Hospital
Kuala Lumpur between January 2020 to March 2021.
Assessment instruments used were Scoring for Atopic
Dermatitis (SCORAD), Patient-Oriented Eczema Measure
(POEM), Dermatology Life Quality Index (DLQI) and Hospital
Anxiety and Depression Scale (HADS). 

Results: Of the 217 participants, 75 (34.6%) had mild eczema,
116 (53.5%) moderate eczema and 26 (12.0%) severe eczema
with a mean SCORAD score of 30.4 (standard deviation [SD]
= 4.70). Twenty-six (12.0%) and 17 (7.8%) had anxiety and
depression, respectively. Patients with moderate to severe
disease reported higher HADS-A (HADS-anxiety component),
HADS-D (HADS-depression component), POEM, DLQI, itch,
sleep loss and skin pain scores (p < 0.001 for all). Severe
sleep loss (adjusted odd ratio [AOR] 12.41, p < 0.001) and
hospitalisation in the past year (AOR 6.44, p = 0.004) were
significant predictors for anxiety whereas those aged 41 to
60 (AOR 10.83, p = 0.020), having severe skin pain (AOR 6.12,
p = 0.028), DLQI ≥ 10 (AOR 5.27, p = 0.002) and history of
hospitalisation in the past year (AOR 12.73, p = 0.002) had
increased risk for depression.  

Conclusion: The prevalence of anxiety was 12.0% while
depression was 7.8% in our cohort. AD renders a significant
burden on mental health and QOL with a higher impact on
those with more severe disease. The use of screening tools
such as HADS and DLQI for assessment of mental health
and QOL should be considered to address the
multidimensional burden of AD. 

KEYWORDS: 
Psychiatric comorbidities, mental health, anxiety, depression

INTRODUCTION
Atopic dermatitis (AD) is a chronic pruritic skin disorder that
affects up to 20% of children and 10% of adults.1 In acute AD,
the cutaneous lesions are characterised by weepy,
oedematous and erythematous papules or vesicles. On the
other hand, chronic dermatitis presents with itchy, xerotic
skin with lichenification. It commonly occurs in childhood
and is often associated with a personal or family history of
atopy. The prevalence of AD among children in Malaysia
was reported to be 12.6%.2 As AD is a chronic disorder with
periods of exacerbation and remission, it has a great impact
on the patient’s quality of life (QOL).3 It does not only affect
a person physically but also psychologically.4-6 

Mental health which is recognised as an important element
in comprehensive care has often been overlooked in the
management of AD. The World Health Organization (WHO)
defines  health as “a state of complete physical, mental and
social well-being and not merely the absence of disease or
infirmity”.7 People with mental disorders are more likely to
suffer from disability and have a higher mortality rate.5

According to the National Health and Morbidity Survey
(NHMS) in 2015, 29.2% of Malaysians aged 16 and above
were found to have mental health problems compared to
10.7% in 1996.8 

Previous studies demonstrated a higher prevalence of anxiety
and depression in patients with AD compared to the general
population,5,6 which correlated to the severity of the AD.9,10 A
multicentre study in 13 European countries by Dalgard et al.6

reported 10.1% of patients with AD had depression and 15%
had anxiety. Moreover, a study conducted in our
neighbouring country, Singapore reported that 18% had
anxiety and 5% had depression in their cohort.9 A meta-
analysis by Ronnstad et al. concurred with these findings and
demonstrated a positive association with suicidal
behaviour.11 In addition, Cheng CM et al. reported that
having AD in adolescence or adulthood predisposes a patient
to develop anxiety and depression later in life.4 However, a
causal relationship has not been established. Stressful events
solely may lead to exacerbation of AD. 

Sleep disturbance and the severity of itch and skin pain have
been associated with impaired quality of life.12,13

Approximately 50% of patients complain of skin itch, and
10% have sleep disturbance and skin pain.14 Skin lesions on
the head and neck and lower limbs are associated with
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inadequate control of AD.13 Chronic itch leads to sleep
deprivation and results in poor concentration at school or
work. With the increasing severity, it leads to absenteeism
and loss of work productivity.  Ring J et al. conducted a study
involving nine European countries among patients with AD
and reported a high burden of disease and its negative effect
on relationships, restriction to employment and leisure
activities and direct and indirect financial costs imposed on
the individual.15

In Malaysia, several studies on the impact of AD on QOL in
children16 and adults17 have been published in the recent
years. However, to date, there are no local studies assessing
the association of AD with psychiatric comorbidities such as
anxiety and depression. We aim to evaluate the prevalence
of anxiety and depression, association of anxiety and
depression with disease severity, QOL and their associated
factors in adolescents (≥ 13 years old) and adults with AD in
two tertiary hospitals in Malaysia.

MATERIALS AND METHODS
This was a cross-sectional study conducted from January
2020 till March 2021 at the dermatology clinics of Hospital
Queen Elizabeth and Hospital Kuala Lumpur, Malaysia both
which are the state dermatology referral centres. A total of
217 patients aged ≥ 13 years old who fulfilled the Hanifin and
Rajka diagnostic criteria for AD (refer to Table I) were
recruited during the study period. The Hanifin and Rajka
criteria is a diagnostic standard published in 1980 and widely
considered to be the gold standard for AD diagnosis requiring
3 of 4 major criteria and 3 of 23 minor criteria to be met for
diagnosis.18 Patients were recruited by consecutive sampling
based on their clinic appointments. Those who were not able
to understand the questionnaire, illiterate and declined
participation were excluded.  

Approval from the Malaysian Research and Ethics
Committee (MREC) was obtained prior to the study
commencement (NMRR-19-3035-51334). Written informed
consent was obtained from all patients who agreed to
participate in the study. Parental written consent was
obtained for participants < 18 years old. Demographics and
clinical information were obtained from each patient using a
structured clinical research form by the investigators. AD
severity was determined by assessment using the Scoring for
Atopic Dermatitis (SCORAD). SCORAD is a widely used tool
to assess disease severity in atopic dermatitis in randomised
controlled trials.19,20 The scoring includes the extent of the
disease, severity of pruritus and sleep disturbance related to
dermatitis with a maximum score of 103. Mild eczema is
defined as a score of < 25, moderate eczema 25 to 50 and
severe eczema > 50. 

The average skin pain score over the past 3 days was
evaluated using the visual analogue scale (VAS; 0 = no skin
pain, 10 = unbearable skin pain). Average itch score and
sleep loss scores over the past 3 days were also evaluated with
VAS (0 = no itch/insomnia, 10 = unbearable itch/total
insomnia, respectively). Subjects were questioned on the
average time spent daily on topical application of
medication (minutes) and the average amount of monthly

expenditure spent on the treatment of AD. They were
subsequently subjected to three self-administered
questionnaires which were the Patient Orientated Eczema
Measure (POEM), Dermatology Life Quality Index (DLQI),
and Hospital Anxiety and Depression scale (HADS)
questionnaires in either Malay or English language.

POEM is a tool that is used to measure disease severity based
on the patient’s own experience. It has been recommended
for use in the National Institute for Health and Care
Excellence (NICE) guidelines.21 It consists of seven items with
each item having a score of 0 to 4; ranging from 0 (no day)
to 4 (every day) with a maximum score of 28. A score of < 8
indicates clear to mild eczema, 8 to 16 indicates moderate
eczema and > 16 indicates severe eczema.22 

DLQI is a self-administered questionnaire that measures the
QOL over the past one week in patients with skin disease.23 It
consists of 10 questions which cover 6 domains which are,
symptoms and feeling, daily activities, leisure, work and
school, personal relationships and treatment. Each question
is scored 0 to 3; ranging from 0 (not at all) to 3 (very much)
with a maximum score of 30. A total score of 0 to 1 indicates
“no effect on patient’s life”, 2 to 5 “small effect on patient’s
life”, 6 to 10 “moderate effect on patient’s life”, 11 to 20 “very
large effect on patient’s life” and 21 to 30 as “extremely large
effect on patient’s life”.  For subjects < 17 years old, the
Children’s DLQI was used. A DLQI score of ≥ 10 indicates
significant impairment of QOL.  

HADS was chosen as it has good psychometric properties and
has been used in multiple studies worldwide to evaluate the
psychological impact of atopic dermatitis in adults14,24-26 and
adolescents.9 The Malay version of HADS has been validated
for use in adults.27 HADS consists of seven items that assess
anxiety (HADS-A) and depression (HADS-D) separately. Each
item is scored 0 to 3. Each subscale has a total score that
ranges from 0 to 21. A score of ≤ 7 indicates no anxiety or
depression, 8 to 10 indicates borderline anxiety or depression
and ≥ 11 indicates clinical anxiety or depression. Participants
with scores of ≥ 11 for either component were considered to
have anxiety or depression. 

Statistical Analysis
All statistical analyses were performed using the Statistical
Package for Social Sciences for Windows, SPSS 22.0 (SPSS Inc.,
IBM Corp). Categorical data were expressed as frequencies
and percentages. Continuous data were expressed in means
and standard deviations if they were normally distributed, or
median and interquartile range if they were not normally
distributed. Analysis of categorical data was done with
simple logistic regression.  Pearson coefficient or Kendall’s tau
b correlation coefficient were used to assess the correlation (r)
between numerical variables. Simple Logistic Regression was
run for anxiety score and depression score.  A p-value of <
0.05 was considered statistically significant. In multivariate
logistic regression analysis, both forward and backward
Likelihood Ratio were applied for selection of independent
variables. Those with p-value of < 0.05 were included in the
model. The preliminary model was checked for any
interaction terms between the selected variables and its
multicollinearity. Hosmer-Lemeshow goodness-of-fit test was
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Must have 3 major and ≥3 minor features for diagnosis of atopic dermatitis
Major

• Pruritus
• Typical morphology and distribution:

- flexural lichenification or linearity in adults
- facial and extensor involvement in infants and children

• Chronic or chronically relapsing dermatitis
• Personal or family history of atopy (asthma, allergic rhinitis, atopic dermatitis)

Minor
• Xerosis
• Ichthyosis/ palmar hyperlinearity/ keratosis pilaris
• Immediate (type I) skin test reactivity
• Elevated serum IgE
• Early age of onset
• Tendency toward cutaneous infections (esp. Staph aureus and Herpes simplex)/ impaired cell-mediated immunity
• Tendency towards non-specific hand or foot dermatitis
• Nipple eczema
• Cheilitis
• Recurrent conjunctivitis
• Dennie-Morgan infraorbital fold
• Keratoconus
• Anterior subcapsular cataract
• Orbital darkening
• Facial pallor/ facial erythema
• Pityriasis alba
• Anterior neck folds
• Itch when sweating
• Intolerance to wool and lipid solvents
• Perifollicular accentuation
• Food intolerance
• Course influenced by environmental/ emotional factors
• White dermographism/delayed blanching

Table I: Diagnostic criteria for atopic dermatitis18

Demographic and clinical characteristics Number, n=217 (%)
Gender

Male 104 (47.9)
Female 113 (52.1)

Ethnicity
Ethnic Sabahans 111 (51.2)
Malay 42 (19.4)
Chinese 60 (27.6)
Indian 4 (1.8)

Marital status
Single 117 (53.9)
Married 92 (42.4)
Divorced/separated 6 (2.8)
Widow/widower 2 (0.9)

Education
Up to secondary 99 (45.6)
Tertiary and above 118 (54.4)

Employment status
Unemployed 20 (9.2)
Employed/Student 166 (76.5)
Homemaker, retired 31 (14.3)

Monthly Income (RM)
<RM3000 88 (40.6)
RM3000-RM9999 112 (51.6)
>RM10000 17 (7.8)

Personal history of atopy 144 (66.4)
Family history of atopy 146 (67.3)
Systemic treatment in the past 1 year

Systemic corticosteroids 98 (45.2)
Azathioprine 31 (14.3)
Methotrexate 16 (7.4)
Phototherapy 16 (7.4)
Cyclosporin     5 (2.3)
Mycophenolate mofetil 2 (1.0) 

Table II: Demographic and clinical characteristics of study participants
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Table IV:  Factors associated with anxiety and depression (Multivariate Logistic Regression)

Anxiety Depression
Adjusted 95% CI p-valuea Adjusted 95% CI p-valuea

odds ratio Lower Upper odds ratio Lower Upper 
(AOR) value value (AOR) value value

Age group 0.020
20 or less 1.00
21-40 6.06 1.59 23.06 0.008
41-60 10.83 2.22 52.90 0.003
61 and above 1.51 0.07 26.87 0.778

Skin pain score 0.028
None 1.00
Mild 5.68 1.70 18.97 0.005
Moderate 4.03 1.16 13.99 0.028
Severe 6.12 1.44 25.96 0.014

Sleep loss score <0.001
None 1.00
Mild 3.25 1.10 9.67 0.034b

Moderate 4.58 1.54 13.66 0.006b

Severe 12.41 4.49 34.30 <0.001b

Hospitalisation in 0.004 0.002
the past year

No 1.00 1.00
Yes 6.44 1.79 23.21 12.73 2.62 61.80

DLQI score 0.002
< 10 1.00
≥ 10 5.27 1.84 15.12

a Likelihood Ratio (LR) test    b Wald test
Both models have no interaction terms, no multicollinearity and no outliers.
Hosmer-Lemeshow goodness-of-fit test for both models were not significant.
For depression model, 83.8% cases were predicted correctly whether they have depression or not and AUC of ROC was 86.5%
(excellent discrimination) whereas for anxiety model, 76.5% cases were predicted and AUC of ROC was 77.7% (acceptable
discrimination).

Table V: Comparison of current study with previous studies 

Characteristics Current study Silverberg et al14 Dieris-Hirche et al25 Lim VZY et al9 Chiesa Fuxench et al24

Country Malaysia United States Germany Singapore United States
Number of Participants 217 602 181 100 93
Female 113 (52.1%) 349 (58.0%) 137 (75.7%) 22 (22.0%) 58 (62.4%)
Age 31.0 (IQR 22.0) 46.6 27.6 (SD 8.3) 25.7 (SD 10.1)

(range 13-87) (range 18-60) (range 14-58) 51.8 (SD 18.2)
Severity tool SCORAD PO-SCORAD PO-SCORAD SCORAD POEM
Mean SCORAD 30.4 (SD 14.7) 27.5 (SD 1.8) 48.8 (SD 16.8) 55.0 (SD 16.2) -
Severity

Mild 75 (34.6%) 289 (59.4%) 19 (10.5%) 1 (1.0%) 362 (60.1%)
Moderate 116 (53.5%) 172 (34.8%) 73 (40.3%) 39 (39.0%) 174 (28.9%)
Severe 26 (12.0%) 34 (6.9%) 89 (49.2%) 60 (60.0%) 66 (11.0%)

Mean DLQI 10.3 (SD 6.7) 4.9 (SD 0.6) 8.3 (SD 5.9) - 4.7 (SD 6.4)
HADS-A

Borderline 30 (13.8%) 112 (19.8%) - - -
Abnormal 26 (12.0%) 150 (28.6%) 47 (26.0%) 18 (18.0%) 23 (24.7%)

Mean HADS-A 5.3 (SD 4.1) 7.7 8.2 (SD 4.1) 7.2 (SD 3.7) 7.0 (SD 4.8)
HADS-D

Borderline 32 (14.7%) 115 (21.0%) - - -
Abnormal 17 (7.8%) 79 (13.5%) 16 (8.8%) 5 (5.0%) 13 (14.0%)

Mean HADS-D 4.6 (SD 3.8) 6.0 4.9 (SD 3.8) 5.0 (SD 3.4) 5.8 (SD 4.5)

Abbreviations: IQR, interquartile range; SD, standard deviation; SCORAD, scoring for atopic dermatitis; PO-SCORAD, patient-oriented scoring for atopic
dermatitis; POEM, patient-oriented eczema measure; DLQI, dermatology life quality index; HADS-A, hospital anxiety and depression scale-anxiety
component; HADS-D, hospital anxiety and depression scale-depression component
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checked, not significant value means the model fits well. The
sensitivity and specificity of the model’s prediction of the
model were determined, above 70% is considered a good
model. The ROC (receiver operating characteristics) curve was
checked to see the model’s ability to discriminate between 2
outcomes. Finally, the Cooks influential statistic was checked
and values above 1.0 were considered outliers.

RESULTS
Demographics
We recruited a total of 217 participants during the study
period. Their median age was 31.0 years (interquartile range
[IQR] = 22.0; range, 13 to 87). The demographics of our study
participants are summarised in Table II. 

Eczema severity – SCORAD and POEM tool, pruritic score, pain
score and sleep loss score
The mean SCORAD score was 30.4 (standard deviation [SD] =
14.70) with 75 (34.6%) reporting mild eczema, 116 (53.5%)
moderate eczema and 26 (12.0%) severe eczema. The median
POEM score was 11.0 (IQR = 12.0); 72 (33.2%) mild eczema,
88 (40.6%) moderate eczema and 57 (26.3%) severe eczema.
The mean pruritus score was 4.7 (SD = 2.59), median skin
pain score was 2.0 (IQR = 4.0) and median sleep loss score
was 2.0 (IQR = 6.0). Higher SCORAD scores were strongly
correlated with higher scores for pruritus (r = 0.740, p <
0.001), sleep loss (r = 0.702, p < 0.001) and skin pain (r =
0.539, p < 0.001).

Quality of life (QOL) – DLQI tool
Sixteen (7.4%) patients reported no effect, 50 (23.0%) small
and moderate effect, 83 (38.2%) very large effect and 18
(8.3%) had extremely large effect on their QOL. The mean
DLQI was 10.3 (SD = 6.73). The most affected domain was
symptoms (r = 0.444, p < 0.001), followed by interference with
leisure activities (r = 0.390, p < 0.001), treatment-related
factors (r = 0.366, p < 0.001) and effect on daily activities (r =
0.334, p < 0.001).

Anxiety and Depression - HADS tool
Our cohort had a mean HADS-A score of 5.3 (SD = 4.07) and
HADS-D score of 4.6 (SD = 3.83). Thirty (13.8%) of the study
participants had borderline anxiety and 26 (12.0%) had
clinical anxiety whereas 32 (14.7%) had borderline
depression and 17 (7.8%) had clinical depression. Eleven
(5.1%) participants had both anxiety and depression,
whereas fifteen (6.9%) and six (2.8%) had anxiety and
depression only respectively. Of those with severe eczema,
half of them (53.8%) had borderline or clinical anxiety and a
third (38.5%) had borderline or clinical depression. 

Logistic regression analysis of variables associated with
HADS-A, HADS-D and DLQI are summarised in Table III.
Unadjusted analysis revealed that patients with severe
eczema were more likely to have anxiety (crude odd ratio
[COR] 9.77, p < 0.001), depression (COR 5.23, p = 0.006) or
significant impairment of quality of life (COR 15.13, p <
0.001) compared to those with mild eczema. Besides that,
those with DLQI ≥ 10 were more likely have anxiety (COR
5.42, p < 0.001) or depression (COR 11.08, p < 0.001)
compared to those with DLQI < 10. 

Age group of 21 to 40, Malay ethnicity and having lesions at
visible areas were associated with symptoms of depression
and significant impairment of QOL. Treatment-related
factors such as more time spent on treatment, hospitalisation
in the past year, higher pruritus, sleep loss and skin pain
scores were associated with higher risk of anxiety, depression
and significant impairment of QOL. In addition, lesions at
visible areas and more money spent on treatment monthly
were associated with increased risk of depression or
significant impairment of QOL. Increased frequency of clinic
reviews was also associated with increased risk of depression.
On the other hand, gender, employment status, education
level, monthly household income, marital status, early onset
AD (≤ 5 years old), duration of AD, personal or family history
of atopy and underlying medical conditions were not
associated with symptoms of anxiety or depression. 

Following multivariate analysis (refer to Table IV), only
severe sleep loss and hospitalisation in the past year were
significant predictors for anxiety whereas age 41 to 60, severe
skin pain, DLQI ≥ 10 and hospitalisation in the past year
were significant predictors for depression.  

The DLQI domain most affected by anxiety was symptom (r
= 0.446, p < 0.001), followed by interference with leisure
activities (r = 0.401, p < 0.001). For depression, the DLQI
domain that was most affected was related to treatment (r =
0.431, p < 0.001), followed by symptoms (r = 0.043, p < 0.001).
Anxiety scores were strongly correlated with depression scores
(r = 0.751, p < 0.001). Anxiety score significantly predicted
depression score (constant = 0.888, p = 0.002) and anxiety
score accounted for 70.6% of the explained variability in the
total depression score. 

DISCUSSION
Mental health is recognised as an essential component in a
person’s health and well-being. Therefore, it is imperative to
recognise the psychological impact of AD on patients to
provide comprehensive care. This study was conducted to
demonstrate the psychological impact of AD among
Malaysians. HADS was selected for evaluation of anxiety and
depression as it has been used in multiple similar studies.9,

14,24,25 Furthermore, validation of the Malay version of HADS in
our population showed good sensitivity and specificity.27

The prevalence of anxiety (12.0%) in our study was lower
compared to previous studies9,14,24,25 In contrast, our prevalence
of depression (7.8%) was comparable to the studies in
Singapore9 and Germany,25 whereas a higher prevalence was
reported in United States.14,24 The mean HADS-A (5.3) and
HADS-D (4.6) in our study were lower compared to the study
conducted in Singapore9 owing to the cohort in Singapore
having moderate to severe eczema. Studies by Silverberg et
al.14 in The United States and Dieris-Hirche et al.25 in
Germany also documented higher anxiety and depression
scores. This may be explained by the cross-cultural
differences between Eastern and Western countries. A review
by De Vaus et al.28 reported differences in interpretation and
response to negative emotion were critical in determining
mental health well-being. Easterners have a more holistic
way of thinking whereby contradictions are more accepted

6-Psychosocial00128_3-PRIMARY.qxd  9/15/21  12:37 PM  Page 649



Original Article 

650 Med J Malaysia Vol 76 No 5 September 2021

resulting in adaptation to the negative emotion. In contrast,
Westerners adopt a more analytical style of thinking that
views positive and negative emotions as exclusive entities. In
addition, Easterners are more likely to cope with high levels
of negative emotions before they become overwhelmed,
leading to clinical disorder. Good social support in collectivist
cultures is also associated with better health outcomes.28

Furthermore, the cost of medical treatment in Malaysia is not
a barrier to obtain medical care as it is subsidised by the
government. Patients only need to pay a minimal amount for
medical care in the public setting thus relieving the mental
stress of financial burden. Comparison of our results with
previous studies are summarised in Table V.  

The mean DLQI (10.3) in our study was higher compared to
the studies by Silverberg et al.14 and Chiesa Fuxench et al.24

This could be due to the higher proportion of mild AD in their
study cohorts. A study in Malaysia17 on the impact of skin
disorders on patients’ QOL reported a mean DLQI of 12.9 (SD
= 7.9) in AD patients. Climate differences between our
country and the temperate countries may subject our patients
to more AD flares due to frequent perspiration resulting in
aggravation of itch and sleep disturbance thus restricting
leisure, sports activities and social interactions. A review by
Nguyen et al.29 reported that with increasing temperature and
humidity, sweating is enhanced which leads to skin irritation
and worsening of AD. Moreover, pruriceptive nerve fibres are
more activated at higher temperatures. However, ultraviolet
radiation has immunosuppressive effects by enhancing T
regulatory cells which leads to downregulation of T helper 2
(Th2) response. These contrasting views on the effect of
climate on AD will need to be further clarified.29,30

Additionally, our study was conducted during the COVID-19
pandemic whereby the patients may suffer from AD flares
due to the use of personal protective equipment, hand
sanitizers and frequent hand washing. 

There was a stepwise increase in the SCORAD score with
increasing anxiety, depression, DLQI, pruritus, sleep loss and
skin pain scores which was also reported in previous studies
9,14,15,24,25,31 Symptoms such as itch, sleep loss, skin pain,
excessive dryness, scaling and skin inflammation as well as
restricted daily activities and social interactions are
important factors that affect QOL, more so in those with
moderate to severe disease.14 Having AD on the visible parts
of the body such as the face, neck, hands and feet were also
associated with higher DLQI and depression scores. Patients
often feel stigmatised, discriminated and less accepted due to
the visible skin lesions. This leads to avoidance of social
interaction and reduced social activities.14 Moreover, self-
esteem and confidence are affected which may lead to social
isolation. Treatment-related factors such as spending more
time on daily treatment, spending more money to purchase
products to improve the skin condition and a higher number
of clinic visits and hospitalisations were associated with
greater disease severity. Understandably, patients with more
severe disease will need more time to apply topical
medications, to travel to the hospital for clinic reviews and
blood investigations. 

Besides that, with increasing AD severity, poor concentration
and poor work performance at school or work leads to poor

mental health.11 Perceived social stigmatisation and the need
to adapt to lifestyle changes are also contributory factors.32

Similarly, the presence of anxiety or depression may
exacerbate AD. Studies have shown that patients with
psychological distress were less likely to adhere to their
chronic medical illness treatment. This leads to poor control
of the disease which further aggravates psychological
distress.33 Dysregulation of the hypothalamic-pituitary-
adrenal axis due to chronic inflammation has been
hypothesized to contribute to psychiatric comorbidities.
Additionally, greater sympathetic overactivity was observed
in patients with AD regardless of stress level which may lead
to poor sleep quality and exacerbation of neuropsychiatric
conditions.33,34 Current data also demonstrates an increased
risk of suicidal ideation in patients with severe AD.25  

We found that AD had the highest impact on QOL and
depression scores in the age group of 41 to 60 years. This age
group consists of working adults. Poorly controlled AD may
lead to difficulty in securing employment due to fear of
stigmatisation, restricted occupational choices, presenteeism
and absenteeism. A study by Andersen et al.35 found that a
higher disease severity was associated with a worse impact on
work productivity. This may result in hindrance of career
advancement and less fulfilling life achievements. On the
other hand, the older age group was associated with lower
DLQI, anxiety and depression scores. The older age group
may have better coping mechanisms17 and less daily life
stress. 

In our cohort, the ethnic distribution reflects the diverse
ethnic groups in Malaysia. Two-thirds were recruited from
Kota Kinabalu, Sabah, thus more than half of the subjects
were of the ethnic groups from Sabah, followed by Chinese,
Malays and Indians. In contrast, subjects from Kuala Lumpur
were predominantly Malays, followed by Chinese and
Indians.36 The Malay ethnicity was associated with higher
DLQI and depression scores which was also reported by Lim
et al.9 in Singapore. However, a local study on the impact of
skin disorders on QOL demonstrated that QOL was most
impaired in Indians followed by Malays and Chinese.17 The
differences may be due to the under-representation of the
Indian and Malay ethnic groups in our cohort. 

SCORAD has been widely used for the objective assessment of
AD severity. However, studies have reported discrepancies
between patient and clinician regarding disease severity.
Those who perceived their disease to be more severe had more
impaired QOL. Generally, a higher severity was reported by
patients as compared to their clinicians.37 This was also noted
in our cohort where almost half of the patients who perceived
they had severe disease, had moderate disease based on
SCORAD assessment. These patients also had higher DLQI,
anxiety and depression scores. It would be judicious then for
clinicians to consider patients’ perception of disease severity
in deciding treatment plans as self-assessed severity has a
significant impact on the psychological well-being of the
patient.38 

Awareness of the importance of recognising psychological
disorders in patients with AD is essential to provide
comprehensive care.  The burden of disease is no longer a
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measurement of physical disease only; it needs to consider
the psychosocial burden and impact on QOL. Psychosocial
intervention with multi-disciplinary team involvement is
useful to address the psychological aspect of the disease.10

Education on strategies to interrupt the itch-scratch cycle,
good sleep habits, stress management, positive thinking and
better communication skills should be incorporated in the
care plan. Patient empowerment is important to equip them
with the necessary resources to face challenges in their work
and social life.39 Linnet et al.10 have reported that AD patients
with high anxiety levels had improvement in mental health
and skin condition after psychotherapy treatment. On the
other hand, failure to recognise and provide psychological
treatment to these patients may lead to poor treatment
compliance.10 Patients with anxiety and depression due to AD
should be treated more aggressively as better control of AD
will result in better control of the psychological
comorbidities.40 Furthermore, with new targeted treatments
such as biologics and JAK (januse kinase) inhibitors, most
patients can achieve good to excellent disease control.  

RECOMMENDATIONS
The incorporation of screening tools such as HADS and DLQI
in our daily practice should be considered especially for
patients with moderate to severe disease. Patients who have
abnormal anxiety or depression scores (HADS-A or HADS-D ≥
8) should be referred for psychological assessment and
counselling. These patients should be followed up closely
with early consideration for systemic treatment to achieve
rapid eczema control.

LIMITATIONS
As this was a cross-sectional study, we were only able to
evaluate the association between psychosocial burden and
AD, not causation. A study extension to compare the
improvement in the SCORAD, POEM, DLQI, and HADS score
after adequate control of AD would be more accurate to
evaluate the impact of AD on mental health.  In addition,
having an age and sex-matched control group would help to
better gauge the effect of AD on the psychosocial
comorbidities.

CONCLUSION
This study demonstrated that AD has a significant impact on
mental health and quality of life, more so with severe disease.
The prevalence of anxiety was 12.0% and depression was
7.8% in our cohort. Factors that afflicted the psychological
well-being of patients with AD included middle age group,
higher skin pain or sleep loss scores, hospitalisation in the
past year and significant impairment of QOL (DLQI ≥ 10). 
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ABSTRACT
Introduction: The coronavirus disease 2019 (COVID-19)
pandemic posed a significant and urgent threat to global
health and economy. Currently, there is no effective
treatment known to alter the course of COVID-19.
Convalescent plasma (CP) has been used previously to treat
several types of infections during pandemics. The aim of our
study is to evaluate the efficacy of CP in the treatment of
severe COVID-19 infections at Hospital Sultanah Bahiyah,
Kedah, Malaysia. 

Materials and Methods: A retrospective cross-sectional
study of all severe COVID-19 patients who received CP
treatment from 1st August 2020 until 31st December 2020
was conducted. Clinical outcomes were compared before
and after CP transfusion.

Results: Thirty-four patients were enrolled and received CP
transfusion during the study period. The most common
presenting complaints were fever (64.7%) and cough
(58.8%). Fourteen patients showed improvement in oxygen
support after CP transfusion. Several laboratory parameters
also improved such as increased lymphocyte count (1.48 vs
1.98, p=0.008) and decreased C-reactive protein levels (28.1
vs 10.6, p=0.004), and these were statistically significant.
Median time from symptoms onset to CP transfusion was 6
days (range 1-11) while median time from PCR diagnosis to
CP transfusion was 5 days (range 1-11). One patient
developed urticaria after CP transfusion and no severe
adverse events were observed. Two of our patients passed
away due to secondary causes. 

Conclusion: This study showed CP treatment was well
tolerated and could potentially prevent progression of
COVID-19 to a severe disease if administered early during
the viraemic phase. Further evaluation with randomized
control trial should be conducted to help ascertain the
optimal dose and effectiveness of CP treatment, in
correlation with the IgG titer of the donated CP. 

KEYWORDS: 
COVID-19, coronavirus, convalescent plasma, antibody, IgG

INTRODUCTION
Coronavirus disease 2019 (COVID-19) is defined as an illness
caused by a novel coronavirus, now called severe acute

respiratory syndrome coronavirus 2 (SARS-CoV-2). It emerged
in China in late 2019 from a zoonotic source.1 The most
common transmission modality includes droplet inhalation
and contact transmission. Most cases are usually
asymptomatic or result in only mild symptomatic disease.
However, this infection can progress to a critical illness with
hypoxemic respiratory failure requiring prolonged ventilator
support in a substantial percentage of susceptible patients.2

The pathophysiological features of severe COVID-19 are
dominated by an acute pneumonic process with extensive
chest radiological peripheral opacities; and on autopsy,
diffuse alveolar damage, inflammatory infiltrates, and
microvascular thromboses are seen.3

Severe COVID-19 infection remains a global crisis with
limited treatment options. The available antivirals could only
confer benefit if administered soon after onset of illness.4

Until an effective vaccine is developed, convalescent plasma
(CP) could be a mode of adjunctive therapy to neutralise the
virus and to control the overactive immune response. This
was shown to be effective in treatment of various infections,
including during the H1N1 influenza virus pandemic.5 It
takes approximately two to three weeks for a normal
individual to mount an antibody response against
pathogens. It has been postulated that patients with COVID-
19 may recover faster by administering virus-neutralising
antibodies in the form of CP.6 Observational studies have
shown that CP treatment has an adequate safety profile in
patients with COVID-19. Besides, few initial case series
suggested that CP treatment is associated with faster clinical
recovery and radiological improvement.7-9 A matched
controlled study by Liu et al. also showed that CP treatment
improved survival of patients.10 

To date, multiple observational and small randomized
controlled trials have demonstrated that the use of CP in
treatment of COVID-19 infection remains uncertain.11 At the
beginning of the present COVID-19 pandemic, CP was
transfused in patients who are more critically ill, such as
those hospitalized in intensive care units (ICU) and under
invasive mechanical ventilation. A randomized controlled
trial (RCT) by Li and colleagues, published in August 2020,
failed to demonstrate a statistically significant difference in
28-day mortality between CP-treated and standard treatment
groups. However, by stratifying disease severity, the
researchers observed a statistically significant difference in
time to clinical improvement within a 28-day period in the
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group treated with convalescent plasma. This study
highlighted that CP must be administered at an early stage of
the disease in order to achieve its maximum effect.12

An analysis of a cohort of 3082 patients in the United States
of America Expanded Access Program found that high-titre
CP given less than 72 hours after hospital admission
conferred a survival benefit when compared to those
receiving CP later in their hospital stay.13 It is likely that early
administration of CP would be able to block viral replication
during the initial phase of COVID-19, preventing the
activation of inflammatory and coagulative cascade, which
is often an irreversible and prominent feature of the
advanced stage of disease. Any viral anti-replicative activity
of CP at this stage would likely be ineffective. 

The aim of our study is to evaluate the efficacy of CP
transfusion in COVID-19 infection to prevent progression of
illness and to obviate the need of adding immunosuppressive
agents and mechanical ventilation.

MATERIALS AND METHODS
This was a single centre, retrospective cross-sectional study of
34 patients with severe COVID-19 infection who received CP
treatment in Hospital Sultanah Bahiyah (HSB) Kedah,
Malaysia from 1st August 2020 until 31st December 2020. All
the patients were above the age of 12 years and had
laboratory-confirmed SARS-CoV-2 infection by real-time
reverse-transcription–polymerase chain reaction (RT-PCR)
assay of either nasal or oropharyngeal swab. 

In HSB, CP transfusion was given to patients with severe
COVID-19 infection who had received standard of care yet
noted progression of disease (e.g., >50% increase in lung
infiltrates within 24-48 hours, respiratory rate more than
30/min, PaO2/FiO2 ratio of less than 300mmHg, oxygen
saturation less than 93% on room air, rising CRP but <
80mg/L).

Consent was taken from all the patients prior to CP
transfusion. Each patient received one (200-250ml) to two
units of CP within a 12-hour interval. Corticosteroids were
given to patients with rising CRP >80mg/L and worsening of
PaO2/FiO2 ratio, its dose being titrated according to severity
of illness. CPs were collected via apheresis method from
donors who have recovered and tested positive for COVID-19
IgG, 28 days after onset of COVID-19 infection, using a point-
of-care serology test, validated against the immunoassay
serology.

Demographic data, clinical, radiological characteristics, co-
morbidities, laboratory tests at admission and during
hospitalization, treatment and outcome were retrieved from
the medical records of patients. All the 34 patients were
followed up during their hospitalization until they were
discharged or died. Clinical symptoms (fever, cough, sore
throat, anosmia, runny nose, shortness of breath, diarrhoea,
and headache) and comorbidities (diabetes mellitus (DM),
hypertension, chronic kidney disease, cardiovascular disease,
respiratory diseases, chronic liver disease and malignancy)
were also obtained. Drug treatment (antiviral, antibiotics,

corticosteroid, interferon, anticoagulant), mode of oxygen
therapy (standard nasal cannula, high flow oxygen, non-
invasive ventilation, invasive mechanical ventilation) and
need for renal replacement therapy were also collected and
assessed. 

Data were analysed using Statistical Package for Social
Sciences software (version 21.0). Categorical data were
expressed as frequencies and percentages. Wilcoxon signed-
rank test were used to compare dependent variables and p
value <0.05 was considered statistically significant.

RESULTS
Patient characteristics
There were 34 severe COVID-19 patients who were enrolled
and received CP transfusion from 1st August 2020 until 31st
December 2020.  Of these, 22 were males and 12 were females
with median age of 53 years old (range 35-76). The most
common symptom was fever in 22 patients (64.7%), cough in
20 patients (58.8%), shortness of breath in nine patients
(26.5%) and sore throat in 8 patients (23.5%).
Gastrointestinal symptoms were only reported in one patient.
Most of the patients had comorbidities, majority had DM
(41.2%), followed by hypertension (38.2%), cardiovascular
disease (17.6%) and chronic lung disease (5.9%) (Table I). 

Treatment and clinical outcome
Most of the patients received off-label therapy of antiviral,
interferon, and anticoagulant   before the enrollment. These
patients were given one or two units of CP transfusion. More
than two thirds (23/34) of patients received CP transfusion
within seven days from symptoms onset and PCR diagnosis
with median time of 5 days (range 1-11) from PCR diagnosis,
median time of 6 days (range 1-11) from symptoms onset,
median CRP of 28.1 mg/L (normal value: 0-5 mg/L) and
median interleukin-6 (IL-6) level of 18 pg/mL (normal value:
0-4.4 pg/mL). Among these patients who received CP
transfusion, 13 of them received corticosteroids treatment
post transfusion with median time of two days (range 1-4
days).

Prior to CP transfusion, three patients were on mechanical
ventilation, one on non-invasive ventilation (NIV), 20
patients received high flow oxygen while ten patients
received standard nasal cannula oxygenation. Our patients
achieved improvement in oxygen support after CP treatment
in which 14 patients were able to wean down from
mechanical ventilation/NIV/high flow oxygen to standard
nasal cannula oxygenation/room air (Table III). Six patients
had marked improvement of oxygen support from high flow
supplemental oxygen to standard nasal cannula
oxygenation within 24 hours after CP transfusion.

Our study showed improvement in absolute lymphocyte
count (1.48 vs 1.98, p=0.008) and CRP levels (28.1 vs 10.6,
p=0.004) post CP transfusions, which were statistically
significant. The median absolute lymphocyte counts were
1.48 x103 prior to transfusion, and the counts repopulated
after CP transfusion. Interestingly, the CRP levels continued
to rise one to two days post-CP transfusion before it fell
steadily towards normal level (Figure 1). There were two
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Characteristic Value
Median age, years (range) 53 (35-76)
Gender

Male, n(%) 22 (64.7)
Female, n(%) 12 (35.3)

Co-morbidities
Diabetes mellitus, n(%) 14 (41.2)
Hypertension, n(%) 13 (38
Chronic kidney disease, n(%) 0 (0)
Cardiovascular disease, n(%) 6 (17.6)
Chronic lung disease, n(%) 2 (5.9)
Malignancy, n(%) 0 (0)

Presenting complaint
Fever, n(%) 22 (64.7)
Cough, n(%) 20 (58.8)
Sorethroat, n(%) 8 (23.5)
Anosmia, n(%) 3 (8.8)
Runny nose, n(%) 6 (17.6)
Shortness of breath, n(%) 9 (26.5)
Diarrhoea, n(%) 1 (2.9)
Headache, n(%) 2 (5.9)

Treatment
Antiviral, n(%) 34 (100)
Interferon, n(%) 24 (70.6)
Anticoagulant, n(%) 34 (100
Corticosteroids, n(%) 13 (38.2)

Median time between PCR diagnosis and CP transfusion, days (range) 5 (1-11)
Median time between symptoms onset and CP transfusion, days (range) 6 (1-11)
Median duration of ICU stays, days (range) 7 (0-34)
Outcome

Alive, n(%) 32 (94.1)
Death, n(%) 2 (5.9)
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Table I: Demographic data and clinical presentation of severe COVID-19 patients who received convalescent plasma treatment

Variables Before CP transfusion After CP* transfusion p value
Laboratory results
Absolute lymphocyte count, 103/µL (range) 1.48 (0.44-2.86) 1.98 (0.43-4) 0.008
Ferritin, ng/mL (range) 459.5 (34-2578) 501 (45-1861) 0.274
C-reactive protein, mg/L (range) 28.1 (3.61-129.62) 10.6 (0.39-110.7) 0.004
Procalcitonin, ng/mL (range) 0.04 (0.01-9.33) 0.02 (0.01-3.3) 0.033

D-dimer, µg/mL (range) 0.53 (0.27-3.62) 0.76 (0.27-2.3) 0.09
IL-6 18 (2.7-692.2) - -

*Day 7 post CP transfusion

Table II: Comparison of median laboratory parameters before and after CP transfusion

Variables Before CP transfusion After CP* transfusion
Oxygen supplementation

Room air 0 15
Standard nasal cannula 10 9
High flow oxygen 20 8
Non-invasive ventilation 1 0
Mechanical ventilation 3 1

*Day7 post CP transfusion

Table III: Comparison of oxygen requirement before and after CP transfusion

patients who showed an increment in CRP levels after day
seven due to superimposed bacterial pneumonia. The other
inflammatory markers such as ferritin and D-dimer showed
inconsistent response to CP treatment (Table II).
Retrospectively, all stored serum were subjected to qualitative
immunoassay analysis (Architect SARS-CoV2 IgG), where
only three out of the 34 patients had SARS-Cov2 IgG detected
prior to CP transfusion.

Thirty-two patients were discharged well from hospital, but
the two others died. The two deaths were each due to hypoxic
ischemic encephalopathy after a cardiac event, and a
superimposed bacterial infection, respectively.

DISCUSSION
This retrospective observational study explored the feasibility
and efficacy of CP therapy in viraemic phase of COVID-19
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infection. Majority of enrolled severe COVID-19 patients had
significant clinical and laboratory improvement after CP
transfusion. All investigated patients achieved improvement
in oxygen saturation, lymphocyte counts and CRP after CP
transfusion in our study. After CP transfusion, we noticed
that there was a sharp drop in CRP concentration, but ferritin
remained elevated for a few days before decreasing in trend.
This is compatible with previous studies which showed that
ferritin decreased at a slower rate compared to CRP after an
episode of acute infection or inflammation.14-15

Both the ConCovid trial by Netherlands and PLACID Trial by
India demonstrated 79% and 83% of patients had various
titers of baseline neutralizing antibody on enrollment. This
raises the question on the value of CP as a therapy of COVID-
19 infection.16,17 Nevertheless, in resource limited countries
where highly effective antivirals are not easily available or
affordable, CP therapy could be a substitution of antivirals
during early viraemic phase of the disease.   

One of the key factors that determine the efficacy of CP
therapy in COVID-19 is the timing of CP transfusion. A
previous study has shown that a better treatment outcome
was observed among SARS patients who were given CP before
14 days post onset of illness (58.3% vs 15.6%; p-value < 0.01),
highlighting the importance of timely rescue therapy.18

Majority of our patients received CP transfusion within seven
days from symptoms onset and PCR diagnosis.  A large
multicenter observational study by Mayo Clinic showed that
early administration of CP associated with reduction in 7-day
mortality and the result was most pronounced in patients
administered with CP therapy within 3 days of diagnosis as
compared with patients who received treatment 4 or more
days after diagnosis (8.7% vs 11.9%, p <0.001).19 Another RCT
conducted by Libster and colleagues showed that older
individuals with COVID-19 who were identified in the
outpatient setting within 48 hours of symptom onset and
who received CP transfusion within 72 hours of symptom
onset had a 48% reduced risk of progression to severe
respiratory disease.20 The case fatality rate (CFR) in our study
was 5.9% (2/34), which was comparable to the CFRs in SARS
infection treated with CP transfusion, which varied from 0-
12.5%.21 

Studies have shown that CRP > 97mg/L and IL-6 >80pg/mL
were associated with higher risk of respiratory failure,
potentially requiring mechanical ventilation. In this
scenario, alternative therapies, such as corticosteroids or IL-6
antagonist need to be considered.22 In our study, 13 patients
received corticosteroids treatment where the dosage ranged
from 0.5mg-1.0mg/kg/day of methylprednisolone for 5 days
after CP transfusion in view of no clinical, biochemical, and
radiological improvements. Possible explanation for this
would be that these 13 patients did not receive convalescent
plasma with high titres of neutralising antibodies as we were
unable to measure the titres of neutralising antibodies in the
convalescent plasma that were being given to these patients.  
CP transfusion is relatively safe and rarely reported to cause
adverse reactions. Our findings reported only one case of
allergic reaction after being given CP. Although rare, plasma
transfusion has been associated with a few complications,
including transfusion-related infections and transfusion
related acute lung injury (TRALI). TRALI had been previously

reported in an Ebola virus disease woman who received
convalescent plasma therapy.23 TRALI could pose a
significant morbidity, especially in critically ill patients with
COVID-19 who are experiencing significant pulmonary
injury.24 CP therapy is also associated with theoretical risk of
antibody-dependent infection enhancement, which typically
occurs at subneutralising concentrations, which could further
suppress innate antiviral systems, allowing intracellular
growth of the virus.25-26 Ideally, only donors with high titres of
neutralizing COVID-19 IgG antibodies (> 1:160) should be
recruited to ensure treatment efficacy.27 Given that
neutralization assays for SARS-CoV2 neutralising antibody is
not readily available, the best available method is to predict
the high titer of neutralising antibody using commercial
serology tests. Current data shows moderate correlation
between Architect SARS-CoV2 IgG and neutralizing antibody
with sensitivity of 76% in predicting antibody titer ≥1:160
when the signal cut-off is above 4.57.28-29 Observation by
investigators in China showed that middle age and elderly
patients had higher level of neutralizing antibodies, and the
antibody levels correlate with CRP, which is a marker of
severity of COVID-19 infection.30 Selection criteria for CP
donors should include the middle age group or the fit elderly
who have recovered from COVID-19 pneumonia, preferable
those who required oxygen therapy.            

There were several limitations in the present study. Firstly, the
number of patients described is small and lacks a control
group, which limits the efficacy assessment of CP therapy.
Secondly, most of our patients received antiviral and
interferon treatment alongside CP transfusion. We could not
exclude that our observation could be the end result of the
antiviral effect. Furthermore, our study did not measure the
serum neutralising antibody titers of SARS-CoV-2 of our
patients before and after CP transfusion. Lastly, one study
has demonstrated that higher IgG levels against spike protein
S1 of SARS-CoV-2 in CP may confer improved outcomes to
patients with COVID-19.31 However, this was not done in our
study prior to CP transfusion. Hence, the efficacy of CP
therapy in our group of patients may be varied and
heterogeneous. 

CONCLUSION
In our study of 34 patients with severe COVID-19,
administration of CP was well tolerated, and we believe
improved the clinical outcome. The optimization of CP
transfusion treatment, i.e., the dose, time of administration,
and established efficacy, as a potential therapy for patients
with severe COVID-19 infections needs further evaluation
with randomized control trials to provide a better
understanding of the treatment outcomes. 
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ABSTRACT
Objective: The age of young adults is a critical period as
they start to explore intimate relationship and prepare for
marriage. Although instruments on intimate partner violence
(IPV) are available, few include potential predictors of this
violent behaviors such as perceptions and attitudes.
Therefore, this study aimed to develop a questionnaire to
assess perceptions and attitudes toward IPV among
premarital young adults.

Methods: The questionnaire was developed in two stages:
item development and scale development. Two forms of
validity evidence were applied, which were content validity
index (CVI) and face validity index (FVI), to estimate the
content validity, response process and internal structure of
the tool. This cross-sectional study was conducted among
premarital young adults in Kota Bharu, Kelantan. The
questionnaire assessed perceptions and attitudes toward
IPV on six related components, which were its forms,
causes, impacts, supports, acceptance and willingness to
disclose. 

Results: CVI values for both perceptions and attitudes
domains were more than 0.83. Five of the components have
few items with low agreement by experts, hence those items
were dropped. FVI values for the six domains among
premarital young adults were at least 0.83, thus all these
items were retained. The final result of development of this
questionnaire were 64 items for perceptions and 23 items for
attitudes, with five-Likert scale response option.

Conclusion: The newly developed tool, named as MY-
PAIPVQ, is valid based on content validity and face validity
to assess perceptions and attitudes toward intimate partner
violence among premarital young adults. Before it can be
used, further validation studies should be conducted to
determine its psychometric properties.

KEYWORDS: 
Intimate Partner Violence, Questionnaire, Young Adults,
Perceptions, Attitudes

INTRODUCTION
Intimate partner violence (IPV) refers to any behavior within
an intimate relationship, either actual or threatened, that
causes physical, verbal, psychological, or sexual harm to

those in the relationship, either in current or former
spouses.1,2 The global prevalence of physical and/or sexual
partner violence among all ever-partnered women was
30.0%.3 The prevalence was highest in the African, Eastern
Mediterranean, and South-East Asia Regions, where
approximately 37% of ever-partnered women reported
having experienced physical and/or sexual partner violence
at some point in their lives.3 In the Western Pacific Region,
specifically, the prevalence rate of intimate partner violence
in 2011 was 24.6%. A few studies in Washington, Idaho and
South Carolina reported that men also involved as victims in
IPV with range 23% to 29% over their lifetimes among their
study population.4,5 According to the lifetime prevalence of
IPV by age groups, it shows the prevalence of exposure to
violence is already high among ever-partnered girls (15-19
years), which is 29.4% and 31.6% among young women (20-
24 years).3,6 This finding is suggesting that violence
commonly starts early in the relationships.

Young adult (person aged 18-30 years old)7 is a critical
period when they begin to explore serious relationships. This
is subsequently influencing the establishment of values,
patterns of behaviours, skills, and knowledge which will
impact their future relationships.8,9,10 Addressing this issue,
there is a need to assess the IPV from the young adult’s
perspective and view to know their understandings and
judgements. However, the young adults’ own perception and
understanding on IPV issue has rarely been sought.11,12

A variety of questionnaires has been designed to screen for
IPV, but they were more focused to victims or married
couples, hence less suitable to be used for younger adult
populations.13-15 The paucity of research concerning
perceptions and attitudes toward intimate partner violence in
previous studies was aimed to be complemented in this new
developed questionnaire.12-15 McCarry in her qualitative study
explored on the types of violence, reasons for violence and
attitudes on justifying violence.12 Burt’s Acceptance of
Interpersonal Violence Scale assessed the acceptance of
violence toward women.13 A study among community in
Victoria, Australia focused on general types of violence with
minimal aspect on IPV.14 Attitudes About Aggression in
Dating Situations (AADS) scale focuses on the use of physical
aggression in a variety of situations shown in prior work as
provoking aggressive responses such as humiliation, sudden
anger, and retaliation, while Justification of Verbal/Coercive
Tactics Scale (JVCT) measures the respondent’s attitude
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concerning the justifiability of verbal aggression, controlling
behaviors, and jealous behaviors directed at their partners.
Smith et al (2005) developed a toll that only measure
attitudes toward various forms of IPV. Daley and Noland
(2001) developed a tool to determine sexual violence in
Hispanic college students’ intimate relationship. Rouse
(1998) used 25 items to examine dominance-possessiveness
and physical force behaviors among college student’s recent
dating relationship.16-18

The existing tools on IPV have some limitations, and are also
either too brief, lacking adequate cultural sensitivity or not
suitable for the young adult age group. Hence, it was found
necessary to develop and validate a new comprehensive
questionnaire to assess IPV which is culturally appropriate for
Malaysian young adults.19 The objective of the present study
was to develop a new perceptions and attitudes questionnaire
on IPV among young adults. 

METHODOLOGY
The development of this new tool, named as Perceptions and
Attitudes toward Intimate Partner Violence Questionnaire
(MY-PAIPVQ) took place in two phases. Phase 1 consisted of
the item development stage, and Phase 2 comprised of scale
development stage.20,21 Item development consists of (1)
identification of the domains and item generation, and (2)
consideration of content validity. Scale development consists
of (1) face validation and (2) pre-test. Figure 1 summarizes
the methodology for developing MY-PAIPVQ questionnaire,
which assess perceptions and attitudes toward IPV on
components related (forms of IPV, causes of IPV, impacts of
IPV, supports for IPV, acceptance of IPV and willingness to
disclose). The details of each phase were elaborated in the
subsequent subsections. Perceptions of IPV is defined as
representation of understanding on the forms of partner
violence, causes of partner violence, impacts of partner
violence and supports for partner violence, and the view in
their own opinion. Attitudes toward IPV defined as
predispositions to respond in a positive or negative
acceptance to partner violence, and willingness to disclose.

This development of questionnaire study was conducted from
January until March 2020 in Kota Bharu, Kelantan using
cross-sectional method. Kelantan; a northeast state of
Peninsular Malaysia was chosen as the study setting as
Kelantan is reported as third highest number of domestic
violence (12%), after Selangor (14%) and Johor (12.4%) in
2017.22 Kota Bharu district was chosen as it is a district with a
high reported incidence of IPV cases in Kelantan.23 

Domain identification
Thorough literature review including quantitative and
qualitative studies were done to clearly define the domain
and specify the purpose of the domain or construct that seek
to develop.19 A comprehensive review of the literature was
also conducted to ascertain existing questionnaires, as well as
to identify relevant domains in existing questionnaires on
IPV. Key words used in the database searches were “intimate
partner violence”, “perceptions”, “attitudes”, “forms’,
“causes”, “impact”, “supports”, “disclose”, “acceptance” and
“young adults”. 

Databases and search engines used included SAGE journals,
ProQuest, PubMed, and Google Scholar. Several
questionnaires that differed markedly in term of domains, as
well as in their validation approaches and the quality of the
validation evidence were reviewed. A meeting among the
research team members was conducted to verify all the
domains and some modifications from their views were
considered and gathered to make sure all domains are
representative, easy and understandable.22-25

Each contributed domain was appraised several times until
all members agreed to focus on number of identified
domains. Blue print of each domain was developed based on
comprehensive review by research team members and two
main domains (perceptions and attitudes) were identified.
The perceptions domain consists of four components (forms
of IPV, causes of IPV, impacts of IPV, and supports for IPV),
while attitudes domains comprise of two components
(acceptance of IPV and willingness to disclose).

Item Generation
Item generation was based on literature review and
discussions with experts. Several guidelines and references
were  used to gather important information in generating
appropriate items such as Understanding and Addressing
Violence Against Women: Intimate Partner Violence (2012),
Responding to Intimate Partner Violence and Sexual Violence
Against Women: WHO Clinical and Policy Guidelines (2013),
Management of Domestic Violence Cases Guideline (Garis
Panduan Pengendalian Kes Keganasan Rumah Tangga) (2014),
Domestic Violence Act (Amendment) (Akta Keganasan Rumah
Tangga (Pindaan)) 2012, Domestic Violence Guideline Book
(Buku Panduan Keganasan Rumah Tangga) (2003), and
Contemporary Family Issue: Domestic Violence (Isu Keluarga
Kontemporari: Keganasan Rumah Tangga) (2018). 1,26-30 The
development of the questionnaire was based on serial
discussions, which involved a women health physician, eight
public health physicians, seven premarital young adults and
a biostatistician. These persons were selected based on their
experience with the measured concepts in the newly
developed questionnaire and discussions were conducted to
explore their perceptions and attitudes towards IPV. The
findings and inputs from the discussions were then used to
develop relevant constructs for the questionnaire. The final
number of items for perceptions and attitudes domains after
completed this step was 92 items in total after rewording,
rephrasing and adjustment to prevent from bias and
ambiguous meaning of each item (66 items for perception
domain and 26 items for attitude domain). Table I shows the
objectives and items for each component for perceptions and
attitudes domain.

Content validation
Content Validation Index (CVI) was assessed by the panel of
expert for the relevancy and representativeness of each item
to a specific domain. The panel of experts consist of four
experts in women health (two experts from state women
health division, a women health physician, and an expert in
charge of women in crisis management), three public health
physicians, and a biostatistician. The panel of experts rated
each item based on a Likert scale ranging from 0 (i.e., not
relevant or not represent) to 4 (i.e., highly relevant or highly
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Domain Components Objectives Items
Perceptions Forms of IPV To assess the perceptions on the form of physical violence F1, F2, F3, F4, F5

To assess the perceptions on the form of verbal violence F8, F9
To assess the perceptions on the form of psychological violence F6, F10, F11, F12, F13, F14, F15,

F16, F17
To assess the perceptions on the form of sexual violence F7, F18

Causes of IPV To assess the perceptions on individual cause of IPV C1, C2, C5, C6, C10, C12, C14, 
C15, C16, C17, C18

To assess the perceptions on cultural cause of IPV C3, C4, C7, C11, C13
To assess the perceptions on environment cause of IPV C8, C9

Impacts of IPV To assess the perceptions on physical health impact of IPV I10, I11, I12
To assess the perceptions on psychological health impact of IPV I2, I3, I4, I7, I8, I9, I14, I15
To assess the perceptions on social health impact of IPV I1, I5, I6, I13, I16

Supports of IPV To assess the perceptions on informal supports for IPV S1, S2, S3, S4, S8
To assess the perceptions on formal supports for IPV S5, S6, S7, S9, S10, S11, S12, 

S13, S14
Attitudes Acceptance To assess the positive acceptance of IPV A5, A6, A9, A11, A12

of IPV To assess the negative acceptance of IPV A1, A2, A3, A4, A7, A8, A10
Willingness To assess the willingness to disclose IPV to informal persons W1, W2, W3, W5, W10, W13, 
to disclose W14

To assess the willingness to disclose IPV to formal persons W4, W6, W7, W8, W9, 
W11, W12

Table I: Final objectives and items for each component of perceptions and attitudes domain

Components S-CVI/UA S-CVI/Ave Average proportion Number of items Number of 
of items judged removed items added

Forms of IPV 0.95 0.98 0.97 1 0
Causes of IPV 0.94 0.96 0.96 1 0
Impacts of IPV 1.0 0.97 0.96 0 0
Supports for IPV 0.93 0.96 0.97 1 1
Acceptance of IPV 0.83 0.93 0.93 2 0
Willingness to disclose 0.93 0.94 0.94 2 1

*Scale-level content validity index/universal agreement method (S-CVI/UA); scale-level content validity index/averaging method (S-CVI /Ave).

Table II: Content Validation Index by eight experts

Components FVI Average
Forms of IPV 0.95
Causes of IPV 0.95
Impacts of IPV 0.96
Supports for IPV 0.96
Acceptance of IPV 0.96
Willingness to disclose 0.95

Table III: Face Validation Index by 15 respondents

Variables n (%) Mean (SD)
Age (year) 23.83 (2.37)
Gender

Male 13 (43.3)
Female 17 (56.7)

Educational level
Primary School 0 (0.0)
Secondary School 17 (56.7)
Diploma 5 (16.7)
Degree/Master/PHD 8 (26.6)

Occupational
Unemployed 9 (30.0)
Government worker 3 (10.0)
Non-Government 12 (40.0)
Self-employed 6 (20.0)

Table IV: Sociodemographic characteristic of premarital young adults participated in the pre-test process in Kota Bharu (n=30)
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represent). Items were refined after a few meetings based on
the panel recommendation, then rewording, rephrasing, and
adjustment to prevent from bias and ambiguous meaning of
each item. At the final meeting, the panel raw ratings were
gathered and entered into Microsoft Excel. The calculation of
item-level content validity index (I-CVI); scale-level content
validity index (S-CVI); scale-level content validity index,
universal agreement calculation method (S-CVI/UA); and
scale-level content validity index, averaging calculation
method (S-CVI/Ave); were estimated manually. S-CVI/Ave
was calculated by two formulas31 as follow:

I-CVI = (agreed item) / (number of rater)
S-CVI/Ave = (summation all I-CVI) / (number of item)

The first method was to get all I-CVI value and divide them
by the number of items. The second method was to get the
average proportion of each rater. Then, S-CVI/UA was
calculated by getting the number of items which had 100%
agreement and divided by the total number of items in that
specific domain.31 A new tool should achieve at least 80%
(0.8) or higher agreement to be considered as acceptable
content validity.32

Relevant and representative items covering both positively
and negatively worded items were identified. At least ten
items per component were identified to cover
representativeness, relevancy, coverage, and consistency with
the intended meaning of the construct. 

Scale Development
Face validation was conducted to ensure that respondents
interpret the items in the manner as intended. This stage
highlighted items that were inappropriate at a conceptual
level, besides addressing areas such as ambiguous, leading,
confusing, difficult, sensitive, and missing questions. 

During face validation, 15 young adults from Kota Bharu
district were selected by convenience sampling and they were
interviewed to check their understanding and agreement on
comprehensiveness and clarity for the questionnaire items.
The items were rated based on a Likert scale ranging from 0
(i.e., difficult clarity and difficult comprehensibility) to 4 (i.e.,
easy clarity and easy comprehensibility). The raw scores were
entered in Microsoft Excel and calculated for the item-level
face validity index (I-FVI) for each comprehensibility and
clarity. The acceptable cut-off score of FVI is at least 0.80.33

Formula for FVI calculation as follow:
FVI = (summation of FVI score) / (max score X number of

rater)

The questionnaire was then pre-tested with 30 registered
participants of premarital course from Kota Bharu district
including urban (city people) and rural (villagers) settings.
The pre-test served to survey and getting feedback on items
prior to the launch on the data collection, especially on
administrative procedures such as timing for distribution
questionnaire, stationeries needed and flow of works.34 

Fig. 1: The flowchart of MY-PAIPVQ development.
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The standard scoring for the perceptions and attitudes
domains was achieved by a meeting with the research team
members. The need of scoring system and each item was
examined item-by-item before the final decision. Ethical
approval was obtained from the Ethical Committee,
Universiti Sains Malaysia USM/JEPeM/19110807.

RESULTS
Sections of the questionnaire
The questionnaire has three sections. Section A consists of
items on socio-demographic characteristics of the
participants (sex, ethnicity, religion, household income, age,
occupational, educational level, current relationship status
and length of current relationship). Current relationship
means the status of relationship, either in dating
relationship, fiancé or not in any relationship. The length of
current relationship was number of months of current
relationship. Section B covers the perceptions towards IPV
items and section C for attitudes towards IPV items. The
options for the items in Section B and C responses are given
by the use of 5-point Likert scale scoring system ranging from
strongly agree, agree, not sure, disagree and strongly
disagree. The questionnaire was written in the Malay
language.

Content Validation Index (CVI)
There were four components in the domain of perception
towards IPV, which were 1) forms of IPV, 2) causes of IPV, 3)
impacts of IPV, and 4) supports of IPV. In addition, two
components were identified for the domain of attitude
towards IPV, which were 1) acceptance of IPV, and 2)
willingness to disclose. Table II shows the content validation
index of each component in the two domains. In the forms of
IPV component, item F13 was not relevant as evident by I-CVI
value of 0.63 (less than 0.8). A total 17 out of 18 items
achieved acceptable universal agreement between experts (S-
CVI/UA = 0.95). In the causes of IPV component, item C6 was
not relevant as evident by I-CVI value of 0.63. A total 17 out
of 18 items achieved acceptable universal agreement
between experts (S-CVI/UA = 0.94). For the impacts of IPV
component, all 16 items achieved acceptable universal
agreement between experts (S-CVI/UA = 1.0). In the supports
of IPV component, item S9 was not relevant as evident by I-
CVI value of 0.5. A total 13 out of 14 items achieved
acceptable universal agreement between experts (S-CVI/UA =
0.93).

CVI for acceptance of IPV component in the attitude domain
identified two items to be removed. Item A3 and A9 were not
relevant as evident by I-CVI value of 0.63 and 0.5,
respectively. A total 10 out of 12 items achieved acceptable
universal agreement between experts (S-CVI/UA = 0.83). In
the willingness to disclose component, item W10 and W11
were not relevant as evident by I-CVI value of 0.5 and 0.63,
respectively. A total 12 out of 14 items achieved acceptable
universal agreement between experts (S-CVI/UA = 0.93).

The compilations of results from content validation process
were discussed with the research team member. The members
evaluated all the comments and suggestions given by
experts, and necessary amendments were made accordingly.

A total of two items were added and seven items were
dropped according to the redundancy and representativeness
of the content in this questionnaire.

Face validation Index (FVI)
Fifteen respondents were selected from the young adult
populations living in Kelantan using convenience sampling.
Most of them were female (60.0%), had secondary education
and unemployed. with mean age of 22 years old (SD 1.97).
FVI of clarity and comprehensive among premarital young
adults was 0.95 (Table III). 

Pre-test
In this study, pre-testing was done among 30 premarital
young adults who attended a premarital course in Kota
Bharu. The respondents were selected through purposive
sampling. Sociodemographic characteristics of the
respondents were summarized in Table IV. The mean of the
premarital young adults participated in pre-test is 23.83 years
old. Majority of them are female, had secondary education
and worked in non-government sector.

Overall, comments and acceptance of the questionnaire were
good. The timing for distribution was appropriate, which
after a brief of introduction of research before the premarital
course started.  The cooperation with the organizer of the
premarital courses, facilitators and the course’s lecturers were
excellent. The overall mean time required for respondents to
answer all the items was 20.5 minutes. None of the items are
ambiguous and all are understandable and clear.

The final result of development of this tool after underwent
item development phase and scale development phase were
64 items for perceptions and 23 items for attitudes, with five-
Likert scale response option. 

DISCUSSION
IPV is an important issue to be highlighted to those who are
involved in a serious relationship, especially those who
already tied with marriage bond. The purpose for developing
MY-PAIPVQ is to assess the perceptions and attitudes towards
IPV before they get into serious relationship. All the items
were developed based on established guidelines and thus
providing strong evidence for its content validity. It is worthy
to highlight that content validity is a prerequisite for any
other forms of validity, thus should be given the highest
priority during the development process of any new
inventory.35 

Seven items were removed along the development process
that primarily due to poor CVI. Item F13 (A person destroys the
properties with intention to induce fear of his/her partner) was
removed from the component of form of psychological
violence. The item was initially included because destroying
properties may be a form of psychological violence to induce
fear in the victim. The act of property destruction constitutes
a form of power and control that inflicts deep, long-lasting
emotional scars.36 However, the research team members felt
that the property term is unclear regarding the belonging of
the properties, either public or housing properties, which lead
to ambiguous statement.  
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Item C6 (Both partners are working outside the house) was
considered not relevant as the individual causes of IPV by the
expert panel. This is because of both partners working outside
the house is common nowadays. Higher income was
associated with several potential pathways to reduced IPV,
including reduced household hardship, fewer arguments over
the partner’s inability to provide for the family, and
increased relationship dissolution.37 Conversely, some studies
mentioned that women’s employment or working for money
has been associated with higher violence in some settings.38-39

In addition, for the support of IPV component, Item S9
(Counsellor is one of IPV emotional supports), mentioned on
emotional therapy supports from counsellors. This item was
detached out from the item list as counsellors support is well
understood by public. 

For attitudes section, item A3 and item A9 were reversed
statements. Item A3 stated a person who hit her/his partner
actually love her/him so much, while item A9 stated that
violence is an appropriate action if child negligence happens.
Experts did not agree with both reversed statements as they
sound like promoting and encouraging the violence to occur
in future. Item W10 (I will disclose the IPV to religious person)
was agreed to be removed as the willingness to inform the
religious person is common in Malaysian community, which
may lead to biased answer. Item W11 (I will disclose the IPV to
women state development officer) was cancelled from the
questionnaire in view of gender bias.

The final number of items for both domains at the end of
development stage was 87 items from 92 items. For
perceptions domain, it contains four components: 17 items
for forms of IPV, 17 items for causes of IPV, 16 items for
impacts of IPV and 14 items for supports of IPV. While
attitude domain consists of 10 items for acceptance of IPV
and 13 items for willingness to disclose of IPV. The CVI of the
final items was more than 0.83, indicating an acceptable
level of content validity.39 Pertaining to the response process
as represented by FVI, the 87 items scored a high level of face
validity in term of its clarity and comprehensibility,
indicating a good response process.39-40 A new thing
introduced by MY-PAIPVQ is the broader scope and covered
various aspects of intimate partner violence. Previously,
existing questionnaires mostly had limited scope and more
focus on violence against women. 

This study has shown that MY-PAIPVQ has a good content
and face validity in assessing perceptions and attitudes
towards IPV among Malay population in our setting.
However, further assessment is required to verify its construct
validity. MY-PAIPVQ is potential to be a good tool for
measuring perceptions and attitudes toward violent
behaviors in intimate partner relationships. The
questionnaire also might prove useful to health promotion
professionals who need to identify those at risk of becoming
perpetrators or victims of IPV. It can also be used as outcome
measures in experimental and program evaluation research
to determine effectiveness of violence interventions. In
addition, the scales might possibly be used to detect favorable
attitudes toward violent behaviors, which might be seen as
early warning signs of potential violent behavior.
Preventative interventions among young adults are more

cost-effective17, when we consider the costs of social care,
health care and the criminal justice system.  This
questionnaire also can serve as the baseline assessment in a
young adult setting or as a tool for assessing the success of
IPV prevention programs, including premarital courses and
school initiatives.

CONCLUSION
MY-PAIPVQ, the newly developed tool, has shown to have
good content and face validity to assess perceptions and
attitudes towards intimate partner violence among
premarital young adults. The validity has been tested by
content validation by expert panels and face validation by
premarital young adults. 
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ABSTRACT
Background: Bone marrow biopsy (BMB) is the standard of
care for detecting bone marrow involvement (BMI) in newly
diagnosed diffuse large B-cell lymphoma (DLBCL). The role
of 18F-FDG PET/CT has been explored as a non-invasive
method for detecting BMI in newly diagnosed DLBCL. Due to
limited evidence, this method has not been adopted as a
mainstream investigation for BMI in Malaysia. The aim of
this study was to identify the role of 18F-FDG PET/CT for the
detection of BMI in newly diagnosed DLBCL patients at
Hospital Pulau Pinang (HPP).

Methods: DLBCL patients at HPP who underwent 18F-FDG
PET/CT and BMB were recruited between November 2016 to
February 2018. Two reviewers, blinded to the BMB results,
evaluated the 18F-FDG PET/CT scans to identify and
characterize BMI. The diagnostic performance of 18F-FDG
PET/CT was calculated using the BMB histopathological
evaluation as the reference standard.

Results: A total of 21 DLBCL patients were enrolled. Seven
patients demonstrated BMI on PET/CT (3 with multifocal
uptake were concordant with BMB). Fourteen scans were
negative for BMI and concordant with BMB. The sensitivity
and specificity of 18F-FDG PET/CT scans for detecting BMI
is 100% and 77.8%, respectively.

Conclusion: 18F-FDG PET/CT is excellent for ruling-out the
presence of BMI. A negative 18F-FDG PET/CT scan for BMI
can preclude the need for BMB in certain cases. Although
18F-FDG PET/CT can accurately detect BMI in multifocal
pattern of infiltration, it cannot fully replace BMB, which is
still considered as the gold standard for evaluating BMI in
DLBCL.

KEYWORDS: 
BMB, Deauville’s criteria, DLBCL, Nuclear Medicine, Staging 

INTRODUCTION
Diffuse large B-cell lymphoma (DLBCL) is the most common
form of non-Hodgkin’s lymphoma (NHL) worldwide.1 Two
separate studies in Malaysia identified that DLBCL has a
higher prevalence compared to other types of NHL.2,3 DLBCL
is a highly aggressive disease that needs to be detected and

treated immediately. The clinical course of the disease is
highly variable based on the various subtypes and most
patients present late at Stage III or IV.4 Furthermore, up to
40% of patients have been reported to have relapsing disease
after the 1st line of chemotherapy.5

DLBCL is divided into concordant and discordant types based
on the histology. Concordant histology refers to a worse
overall survival and prognostic outcome which occurs when
cancer cell histopathology is similar in the marrow and nodal
site. Opposite to discordant histology, it refers to differing
histopathology between the marrow and nodal site, however
it carries lesser impact on overall prognosis of the patients.

Aggressive histopathology is described as a high number of
lymphoproliferative cells and T-cell rich nodules. Whereas
immunohistochemical features of aggressive disease include
diffuse leukocyte common antigen (LCA) and CD20 positivity
as well as the presence of MIB, a proliferation marker index
that is more than 80%.6

The clinical practice guideline by the European Society of
Medical Oncology (ESMO) is commonly utilised as the
standard of care for diagnosing DLBCL.7 Additionally, the
International Prognostic Index (IPI) was introduced to
determine the prognostic factors for DLBCL patients. Based
on the IPI, five characteristics were used to score and classify
the disease prognosis, among which included bone marrow
involvement (BMI).1 The treatment given for DLBCL is based
on the  age and IPI index score of the patients, whereby the
classification is (i) young low-risk without bulky disease
(IPI=0), (ii) young low-risk with bulky disease (IPI=0), (iii)
young low-intermediate risk (IPI=1), (iv) young high and
high-intermediate risk (IPI=2), (v) patient aged 60-80 years
old, and (vi) patient >80 years old with CNS involvement.8

Until recently, bone marrow biopsy (BMB) has been the
undisputed standard of care for identifying BMI to stage the
extra-nodal involvement of DLBCL.9 A blind posterior iliac
crest trephine biopsy and aspirate is routinely performed in
newly diagnosed DLBCL. Subsequently, morphological and
immunohistochemical evaluation are conducted on the BMB
specimens to identify BMI using the Ann Arbor staging.9 Ann
Arbor Stage I is the presence of a single lymphatic region
involvement or involvement of a single extra-lymphatic site
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involvement, Stage II is the involvement of ≥ 2 lymphatic
regions or extra-lymphatic site(s) involvement on the same
side of the diaphragm, Stage III is lymphatic involvement on
both sides of the diaphragm, and Stage IV is diffuse or
disseminated involvement of ≥ 1 extra-lymphatic organs with
or without lymphatic involvement.8

Despite the widely acceptable practice of BMB, currently there
is a move towards adopting less invasive means of evaluating
BMI in DLBCL. In the latest consensus established by
international working groups, the Lugano classification has
been proposed to incorporate the role of 18-Fluorine-
Fluorodeoxyglucose positron emission tomography /
computed tomography (18F-FDG PET/CT) scans in the staging
and restaging of DLBCL.8 18F-FDG PET/CT allows for a
physiological response assessment based on the tumour
metabolism itself, whereby it enters the tumour cells via
sodium-independent glucose transporter receptors  (GLUT-1,
GLUT-3 and GLUT-12) by facilitated diffusion, and is then
transported within the cells and phosphorylated, hence
becoming trapped as FDG‐6‐phosphate.10 The 18F-FDG
PET/CT scans are evaluated based on the size and intensity of
radiotracer uptake, where a visual assessment is conducted to
identify patterns of abnormally high radiotracer uptake in
the marrow.11 Quantitative assessment using the maximum
Standard Uptake Value (SUVmax) can also be employed to
determine any abnormal FDG accumulation in volumes of
interests (VOIs) at pertinent sites of the whole body.12

Nevertheless, there is still much debate on the visual
assessment of BMI (qualitative analysis) and SUVmax
evaluation of uptake at VOIs (quantitative analysis) on the
ability of 18F-FDG PET/CT scans to fully replace BMB for the
assessment of BMI in patients with DLBCL.13,14 The
conflicting results, together with the limitations due to the
cost and availability of 18F-FDG PET/CT scans were the main
reasons as to why BMB was still mandated for assessing
BMI.15 In Malaysia, there is no local data available regarding
the potential role of 18F-FDG PET/CT scans to preclude the
need for BMB in excluding BMI among newly diagnosed
DLBCL patients. Thus, the aim of this study was to conduct
qualitative and quantitative assessment of 18F-FDG PET/CT
radiotracer uptake characteristics for the evaluation of BMI
among DLBCL patients. We also aimed to identify the role of
18F-FDG PET/CT, including its diagnostic accuracy, compared
to BMB for the detection of BMI in newly diagnosed DLBCL
patients at a northern region Malaysian hospital, i.e.,
Hospital Pulau Pinang (HPP). 

MATERIALS AND METHODS
Ethical clearance, study design and subject recruitment
This study was approved by the Medical Research Ethics
Committee (MREC) of the Kementerian Kesihatan Malaysia
and registered with the National Medical Research Register
(NMRR ID: NMRR-16-1950-32951). This study was also
approved by the Jawatankuasa Etika Penyelidikan Manusia
(JEPeM) of Universiti Sains Malaysia (USM JEPeM ID: USM /
JEPeM / 17050261) A prospective study with universal
sampling method was carried out in the Nuclear Medicine
Department, HPP from November 2016 to February 2018.
The study subjects were newly diagnosed pre-treated “chemo

naïve”, adult DLBCL patients in the northern region of
Malaysia, who were referred to HPP for therapeutic
management. All patients underwent diagnostic pre-
chemotherapy 18F-FDG PET/CT scan and BMB within an
interval of 60 days apart between the two tests.  A delay
period interval of more than 60 days may result in
morphological histopathological changes leading to
invalidity of results.16 Patients who had received
haematopoietic growth factor injections as a prophylaxis
prior to receiving chemotherapy,17 in a period of less than 48
hours prior to the first 18F-FDG PET/CT scan, were excluded
from this study because this could result in false positive
findings caused by an inflammatory reaction in the bone
marrow.

18F-FDG PET/CT imaging protocol
The preparation for 18F-FDG PET/CT scans, for a total of 28
subjects who fulfilled the inclusion and exclusion criteria and
were initially enrolled into this study, were performed as per
the HPP department protocol. Subjects were advised to be
fasted for 4-6 hours before the scan to limit the impact of
dietary glucose to compete with the glucose analogue, i.e., 18F-
FDG. The patients were also instructed to avoid any strenuous
exercise for few days prior to the scan in order to reduce
skeletal muscle uptake of the glucose analogue. The subjects
with Type 2 diabetes mellitus were carefully scheduled in the
morning before taking their insulin. Whereas the subjects on
oral hypoglycaemia agents, i.e., metformin were advised to
withhold medication on the morning of the scan to decrease
bowel background activity caused by the drug. Before
injecting 18F-FDG intravenously, all the subjects were ensured
that their blood glucose levels were less than 11 mmol/L as
indicated by the department protocol. After injection, the
subjects were kept rested in a dimly lit room to allow for the
uptake time. Subsequently, PET/CT scanning was conducted
at approximately 60 minutes post-injection. PET/CT scans
were conducted using a GE Discovery scanner (General
Electric Company (GE), Boston, USA). Scans were performed
from mid femur to the vertex with duration of 3 minutes per
bed position. A transmission date acquisition of 40-minutes
attenuation data acquisition using a built-in CT scanner was
done along with 1-hour attenuation data acquisition using
radioactive sources with 2D mode (in septa) collimator and
30% energy window of 511kev. Low-dose CT data was used
for attenuation correction and anatomical localization of the
PET images. Images were reconstructed in axial, sagittal and
coronal fused PET/CT images and viewed on a dedicated
PET/CT GE workstation.

Interpretation of 18F-FDG PET/CT scans
The 18F-FDG PET/CT scans were evaluated by two experienced
nuclear medicine physicians at HPP, who were blinded to the
subsequent BMB results. Both readers evaluated the images
qualitatively for the presence of BMI as evidenced by
radiotracer uptake in the bone marrow that was of higher
intensity than the liver. They then characterised the pattern
of uptake into focal (one area of discrete uptake), multifocal
(presence of two or more regions of well-circumscribed
uptake), diffuse (widespread regions of uptake involving the
whole bone marrow), or mixed focal and diffuse uptake
(Figure 1 A, B, C). In the instance that there were no bone
marrow regions with radiotracer uptake higher than the
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Patient factors Number of patients (Percentage (%))
Gender

Male 13 (61.9)
Female 08 (38.1)

Race
Malay 12 (57.1)
Chinese 06 (28.6)
Indian 03 (14.3)
Others Nil

Ann Arbor Stage
I 02 (9.5)
II 06 (28.6)
III 05 (23.8)
IV 08 (38.1)

Table I: Sociodemographic factors and clinical data of the study subjects

Num. Quantitative Qualitative Type of uptake BMB
BM SUVmax L SUVmax BMI 

1 6.32 1.27 + MF +
2 11.23 2.16 + MF +
3 12.8 2.2 + MF +
4 4.79 2.32 + D -
5 4.77 2.68 + D -
6 2.65 2.1 + D -
7 3.5 2.5 + F & D -
8 1.09 2.02 - N -
9 0.94 3.5 - N -
10 1.31 2.21 - N -
11 3.11 4.11 - N -
12 2.28 3.09 - N -
13 2.26 2.47 - N -
14 2.01 2.7 - N -
15 2.37 2.5 - N -
16 1.69 3.02 - N -
17 3.48 3.72 - N -
18 1.85 2.74 - N -
19 1.37 2.03 - N -
20 1.7 2.1 - N -
21 3.4 3.8 - N -

*BM = Bone marrow; L = Liver; BMI = Bone marrow involvement; BMB = Bone marrow biopsy;   *MF = Multifocal; D = Diffuse; F&D = Focal & diffuse; N=
Negative.

Table II: Qualitative and quantitative 18F-FDG PET/CT results in DLBCL subjects

18F-FDG PET/CT 
Negative Positive

Multifocal Diffuse Mixed Focal & Diffuse Total
BMB Negative 14 0 3 1 18

Positive 0 3 0 0 3
Total 14 3 3 1 21

Table III: Pattern of uptake on 18F-FDG PET/CT scan correlated with bone marrow biopsy

liver, the scan was considered negative for BMI (Figure 1D).
Any disagreement in the results was resolved by a third
reader, a senior consultant of Nuclear Medicine, to attain a
consensus on the evaluation of the presence of BMI. The
readers also placed VOIs at selected marrow uptake sites to
record the automated SUVmax for the quantitative analysis. A
similar VOI was also placed at in the liver at the region of
highest SUVmax avoiding vascular territories. According to
the 5-point Deauville’s scoring criteria which was

recommended for standardization of 18F-FDG PET/CT method
for quantitative approach, marrow uptake positivity is
considered when the SUVmax within the marrow is higher
than the SUVmax of the liver.18 Moreover, the liver can be a
surrogate of arterial radiotracer uptake for SUV
normalization, enabling reliable measurements of
background radiotracer uptake provided that a consistent
volume of interest (VOI) site is utilised to achieve
standardization.19 
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Equation 1:
SUVmax =    Maximum tissue activity per volume of interest
(millicurie/mL) / Total injected dose per body weight
(millicurie)/gram)

Data analysis and statistical tests
The results of the 18F-FDG PET/CT scan findings were then
compared with the BMB results as the reference standard for
the evaluation of BMI. Statistical analyses were performed
using IBM Statistical Package for Social Science software
version 24.0 for Mac (SPSS, 2016). Descriptive studies were
expressed as frequency (percentage), mean ± standard

deviation for normally distributed data or median (IQR) for
skewed data. The sensitivity, specificity, negative predictive
value (NPV), positive predictive value (PPV), and accuracy
were calculated based on statistical formulas. A Cohen’s
kappa test was used to determine the validation and
agreement between 18F-FDG PET/CT scan and BMB for BMI
in DLBCL cases involving a statistical significance of p<0.05.

RESULTS
Subject demographics and clinical data
A total of 28 subjects who fulfilled the inclusion and
exclusion criteria were initially enrolled in this study.
However, only 21 subjects completed both 18F-FDG PET/CT
scan and BMB within the time frame required. Thus, seven
subjects had to be dropped out from this study due to the
reason that the BMB and 18F-FDG PET/CT scan were not
conducted within a maximum period of 60 days apart. Seven
subjects had to be dropped out due to the reason that BMB
was not completed within the stipulated period after patients
had their pre-chemotherapy 18F-FDG PET-CT scan done.  
The mean± standard deviation for the age of the 21 subjects
was 45.6 ± 18.5 years old, ranging from 18 years old to 80
years old. Thirteen (61.9%) out of the 21 patients were males
and the remaining 38.1% were females. The majority of these
patients were Malays, followed by Chinese and Indians
(Table I). As for the stage of disease, most of the subjects were
in the category of Ann Arbour Stage IV disease (n=8, 38.1%)
(Table I). There was a male preponderance for more
advanced stage of DLBCL.  All patients received rituximab
with cyclophosphamide, doxorubicin, vincristine, and
prednisolone chemotherapy (R-CHOP) regime. 

Qualitative analysis determination of BMI 
We detected radiotracer uptake that was higher than the liver
uptake in seven out of 21 subjects (33.4%). The pattern of
bone marrow uptake was variable among these patients;
whereby three patients showed multifocal uptake, one

Fig. 1: Maximum Intensity Projection (MIP) images in coronal view showing various patterns of bone marrow uptake on 18F-FDG PET/CT
scans. (A) Focal/multifocal uptake. (B) Diffuse uptake. (C) Mixed multifocal & diffuse uptake. (D) Negative study indicative of no
bone marrow involvement.

Fig. 2: Pattern of tracer uptake in 18F-FDG PET/CT scans of the
DLBCL subjects.
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patient showed mixed focal and diffuse uptake, whereas
another three patients showed diffuse uptake alone (Figure
2). The majority of the 18F-FDG PET/CT scans were negative
for BMI.

Quantitative analysis determination of BMI 
Most 18F-FDG PET/CT scans that were evaluated to be negative
for BMI had bone marrow SUVmax of ≤ 2.0 g/mL. The
commonest radiotracer uptake pattern that was positive for
BMI was multifocal bone marrow uptake, which had SUVmax

measurements of ≥ 6.0g/mL, with the highest recorded
SUVmax uptake of 12.8 g/mL (Table II).

Diagnostic performance of 18F-FDG PET/CT scan compared to
BMB 
There was moderate agreement between 18F-FDG PET/CT scan
and BMB which showed significant concordance (kappa k-
value: 0.500, p<0.008) By comparing 18F-FDG PET/CT scans
with BMB as the reference standard for detecting BMI, the
results showed three truly positive scans and no falsely
negative scans (Table III), thus giving a sensitivity of 100%
(95%CI 29.2 - 100.0). There were 14 truly negative and four
false positive scans (Table III), giving a specificity of 77.8%
(95% CI of 52.4 - 93.6). The PPV is 42.9% (95% CI of 24.0 -
64.0) and the NPV is 100%. Therefore, the diagnostic
accuracy of 18F-FDG PET/CT for detecting BMI in DLBCL is
80.9% (95% CI of 58.1 - 94.6).

DISCUSSION
This study evaluated the role of 18F-FDG PET/CT in
determining the presence of BMI and uptake pattern in newly
diagnosed DLBCL. The mean age of the subjects in this study
was mid-40s, which is comparable to a study of DLBCL
patients conducted in Sabah Malaysia, by Peh et al.3

Most of the subjects recruited in this study were in advanced
Ann Arbor Stage IV disease. This is similar to another cohort
study by Khan et al that had a high prevalence rate of 45%
patients staged in Ann Arbor stage IV at presentation.20 Our
cohort study also showed that an advanced stage of DLBCL,
i.e., Ann Arbor Stage III and IV, was more prevalent among
the male gender. The higher mortality rate in the male
gender compared to females, indicating that the majority of
males were diagnosed at a late stage of disease has also been
previously reported.21  

On analysis of the pattern of marrow uptake on 18F-FDG
PET/CT scans, the commonest pattern of uptake was the
multifocal type of uptake pattern (14.3%). compared to those
with positive 18F-FDG PET/CT scan and negative BMB study
which showed 1 mixed focal and diffuse type of uptake
(4.8%) and the remaining 3 (14.3%) showed only diffuse type
of uptake. In the quantitative analysis, the bone marrow
SUVmax for the 3 positive multifocal type of pattern of
uptake in 18F-FDG PET/CT scans showed a markedly high
SUVmax uptake of 6.32-12.8 which is more than 70% of the
mean liver SUVmax. Additionally, it has been reported that
DLBCL with focal pattern of marrow uptake on 18F-FDG
PET/CT scans have a worse prognosis compared to the  other
patterns of uptake.22 In fact Berthet et al identified that 2 of
their study subjects had positive multifocal type of bone
marrow uptake on the 18F-FDG PET/CT scans with concordant

BMB results. The subjects were then upstaged to Ann Arbor
Stage IV and received intensified chemotherapy followed by
autologous stem cell transplant, which improved their
prognostic outcome.1 Therefore, this may imply that
multifocal type of bone marrow uptake may place these
DLBCL patients in a more advanced disease stage.

There was one positive mixed focal and diffuse type detected,
as well as 3 positive diffuse bone marrow uptake patterns
seen on the 18F-FDG PET/CT scans in this cohort study. The
corresponding subjects were identified with a lower bone
marrow SUVmax uptake of 2.65- 4.79 g/mL, which is less
than 50% of the liver SUVmax. An explanation as to the
reason for the diffuse uptake on 18F-FDG PET/CT scans is likely
due to the concurrent presence of other medical conditions
such as anaemia (91.3%), elevated C-reactive protein levels
(81.0%), leucocytosis (47.8%), thrombocytopenia (39.1%)
and thrombocytosis (21.7%), as observed by Adams et al.23

Furthermore, this medical manifestation is likely due to an
alteration in the composition of the blood and reactive bone
marrow processes besides a lymphomatous BMI.1

According to the Ann Arbor classification, the presence of
BMI will automatically upgrade the patient to an advanced
stage of the disease.1 The subjects will then be subjected to
additional more intensive treatment regimens such as
doxorubicin, vindesine, cyclophosphamide, bleomycin and
prednisone (ACVBP); involved-field radiotherapy (IF-RT), or
autologous stem-cell transplantation (ASCT).8 Furthermore,
as noted in this study all thee multifocal type of uptake
pattern on 18F-FDG PET/CT with concordant BMB results were
noted to be at Ann Arbor Stage IV disease. This strongly
agrees with a paper by Tilly et al which stated that a focal or
multifocal pattern of uptake is usually seen in advanced
stages of DLBCL disease.8

In this cohort study, all 14 out of 21 18F-FDG PET/CT scans
were correctly assessed as negative for BMI. The average
value of the liver SUVmax for all these negative scans was 2.5
g/mL and most patients had bone marrow SUVmax of ≤ 2.0
g/mL. A previous study by Chen et al revealed that there were
147 subjects that had 18F-FDG PET/CT scans that were
negative for BMI with concordant BMB results.24 

Our cohort study showed a high NPV and a sensitivity of
100%, respectively. The findings from this study is in
agreement with results from Berthet et al as their results
reported negative BMI in 18F-FDG PET/CT scans performed for
101 cases, 99 cases of which were concordant with negative
BMB results, achieving a sensitivity and a NPV of 90.4% and
95.8%, respectively.1 These results were also in line with a
meta-analysis reported by Adams et al whereby the pooled
sensitivity and specificity were 96.9% and 99.7%,
respectively.25 

In addition to that, our current cohort study has managed to
prove a moderate agreement between our 18F-FDG PET/CT
scan and BMB with a significant p value of 0.008 and k-value
of 0.500. Furthermore,  a recent study done in 2017 by El
Karak et al. had also demonstrated a weak but significant
concordance between 18F-FDG PET/CT scan and BMB using
Receiver Operating Characteristic curve (kappa=0.391, with
p=0.001).26
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Many previous studies have recommended that BMB may be
replaced by 18F-FDG PET/CT in Hodgkin’s lymphoma (HL).14, 27

The low incidence rate of BMI and lack of treatment
consequences in advanced HL disease makes it more
permissible for BMB to be omitted in assessing for BMI
provided that a pre-chemotherapy 18F-FDG PET/CT scan is
done.15 In a recent study by Chen et al it is recommended that
in view of BMB’s unfavourable accuracy and limitation of
predicting patient prognosis compared to 18F-FDG PET/CT
scans, the role of BMB is unnecessary in assessing BMI.24 

Despite multiple studies done in assessing BMI with 18F-FDG
PET/CT scan, the role of pre-chemotherapy 18F-FDG PET/CT in
assessing BMI in Malaysia has yet to be enforced in view of
limited sources i.e., the limited availability of PET/CT scans,
as well as the affordability and awareness of its role by
primary physician teams. All lymphoma patients in
Malaysia are still subjected to BMB despite many current
reports recommending practitioners to be more selective in
deciding which patients are suitable for BMB if the results of
18F-FDG PET/CT are indeterminate. The motive of this study is
to explore the complementary role of 18F-FDG PET/CT as well
as to collate the sensitivity and specificity between 18F-FDG
PET/CT scan and BMB in assessing BMI, specifically in
DLBCL. 

One of the limitations of our study is the relatively small
sample size. Thus, we recommend a longer duration for
patient recruitment to obtain larger datasets. The second
limitation is the lack of follow-up scans, which can be
rectified by conducting a future longitudinal study. Thirdly,
no medical data regarding the anaemic status of our patients
was included. Moreover, it is a challenge to diagnose BMI in
anaemic patients considering that the SUVmax is not a
reliable indicator of BMI in this group of patients.
Additionally, when these patients have a diffuse pattern of
18F-FDG uptake as opposed to focal, it gives rise to equivocal
diagnostic accuracy. In the instance of a relatively lower BM
SUVmax with diffuse pattern of uptake, a BMB becomes
mandatory to exclude BMI. This will then allow for the
assessment of progression free survival and overall survival of
DLBCL patients in the northern region of Malaysia.
Multicentre studies need to be considered, by including
patients from all regions in Malaysia, which can truly
represent the whole population in this country and reflect a
more accurate clinical scenario.

In view of achieving a strong NPV and excellent sensitivity of
18F-FDG PET/CT in excluding or detecting BMI respectively, we
recommend that a negative bone marrow infiltration finding
on an 18F-FDG PET/CT scan should be able to preclude the
need for BMB. However, in discordant histology i.e.,
aggressive tumour, the role of BMB may be crucial to be
performed with the role of 18F-FDG PET/CT being
complementary.

CONCLUSION
18F-FDG PET/CT is excellent for excluding the presence of BMI
in DLBCL. A negative 18F-FDG PET/CT scan for BMI can
preclude the need for BMB in certain cases. Although 18F-FDG

PET/CT can accurately detect BMI in multifocal pattern of BM
infiltration, it cannot fully replace BMB, which is considered
as the gold standard for evaluating BMI in DLBCL.

ACKNOWLEDGEMENT
The authors would like to thank the Director General of
Health, Ministry of Health Malaysia and the Hospital
Director of HPP, Ministry of Health, Malaysia for giving
permission to use the patients’ clinical data and anonymised
images in this publication. A special thanks to Dato’ Dr Goh
Ai Sim and Dr Gan Ee Leng from Haematology Department,
Hospital Pulau Pinang, Dr Hakimah Bt Mahsin @ Ahmad
Nasir and Dr Ida Marhainis Bt Isahak from Pathology
Department, Hospital Pulau Pinang for their kind assistance
in the data collection. 

CONFLICT OF INTEREST
All authors declare no conflict of interest.

REFERENCES
1. Berthet L, Cochet A, Kanoun S, Berriolo-Riedinger A, Humbert O,

Toubeau M, et al. In newly diagnosed diffuse large B-cell
lymphoma, determination of bone marrow involvement with
18F-FDG PET/CT provides better diagnostic performance and
prognostic stratification than does biopsy. J Nucl Med 2013;
54(8): 1244-50.

2. Chang K, Lau N, Chew L, Tan S, Jameela S, Puru V. Incidence
and Outcome of T-Cell Lymphomas in Malaysia. Blood 2006;
108(11): 4684.

3. Peh S, Shaminie J, Jayasurya P, Hiew J. Spectrum of malignant
lymphoma in Queen Elizabeth Hospital, Sabah. Med J Malaysia
2003; 58(4): 546-55.

4. Hoefnagel J, Dijkman R, Basso K, Jansen P, Hallermann C,
Willemze R et al. Distinct types of primary cutaneous large B-cell
lymphoma identified by gene expression profiling. Blood 2005;
105(9): 3671-8.

5. Johnson SA, Kumar A, Matasar MJ, Schöder H, Rademaker J.
Imaging for Staging and Response Assessment in Lymphoma.
Radiology 2015; 276(2): 323-38.

6. Ali AE, Morgen EK, Geddie WR, Boerner SL, Massey C, Bailey DJ,
et al. Classifying B-cell non-Hodgkin lymphoma by using MIB-1
proliferative index in fine-needle aspirates. Cancer Cytopathol
2010; 118(3): 166-72.

7. Tilly H, Vitolo U, Walewski J, da Silva MG, Shpilberg O, André M,
et al. Diffuse large B-cell lymphoma (DLBCL): ESMO Clinical
Practice Guidelines for diagnosis, treatment and follow-up. Ann
Oncol 2012; 23 Suppl 7: vii78-82.

8. Tilly H, Gomes da Silva M, Vitolo U, Jack A, Meignan M, Lopez-
Guillermo A, et al. Diffuse large B-cell lymphoma (DLBCL):
ESMO Clinical Practice Guidelines for diagnosis, treatment and
follow-up. Ann Oncol 2015; 26: v116-v25.

9. Alzahrani M, El-Galaly TC, Hutchings M, Hansen JW, Loft A,
Johnsen HE, et al. The value of routine bone marrow biopsy in
patients with diffuse large B-cell lymphoma staged with PET/CT:
a Danish-Canadian study. Ann Oncol 2016; 27(6): 1095-9.

10. Farwell MD, Pryma DA, Mankoff DA. PET/CT imaging in cancer:
Current applications and future directions. Cancer 2014; 120(22):
3433-45.

11. Adams HJ, De Klerk JM, Fijnheer R, Heggelman BG, Dubois SV,
Nievelstein RA, et al. Bone marrow biopsy in diffuse large B-cell
lymphoma: useful or redundant test? Acta Oncol 2015; 54(1): 67-
72.

9-Assessing00056_3-PRIMARY.qxd  9/15/21  12:38 PM  Page 670



A preliminary experience at Hospital Pulau Pinang

Med J Malaysia Vol 76 No 5 September 2021 671

12. Boellaard R, O’Doherty MJ, Weber WA, Mottaghy FM, Lonsdale
MN, Stroobants SG, et al. FDG PET and PET/CT: EANM procedure
guidelines for tumour PET imaging: version 1.0. Eur J Nuc Med
Mol Im 2010; 37(1): 181-200.

13. Alzahrani M, El-Galaly TC, Hutchings M, Hansen JW, Loft A,
Johnsen HE, et al. The value of routine bone marrow biopsy in
patients with diffuse large B-cell lymphoma staged with PET/CT:
a Danish-Canadian study. Ann Oncol 2016; 27(6): 1095-9.

14. Vishnu P, Wingerson A, Lee M, Mandelson MT, Aboulafia DM.
Utility of Bone Marrow Biopsy and Aspirate for Staging of Diffuse
Large B Cell Lymphoma in the Era of Positron Emission
Tomography With 2-Deoxy-2-[Fluorine-18]fluoro-deoxyglucose
Integrated With Computed Tomography. Clin Lymphoma
Myeloma Leuk 2017; 17(10): 631-6.

15. El-Galaly TC, Hutchings M, Mylam KJ, Brown Pde N, Bukh A,
Johnsen HE, et al. Impact of 18F-fluorodeoxyglucose positron
emission tomography/computed tomography staging in newly
diagnosed classical Hodgkin lymphoma: fewer cases with stage I
disease and more with skeletal involvement. Leuk Lymphoma
2014; 55(10): 2349-55.

16. Dupas B, Augeul-Meunier K, Frampas E, Bodet-Milin C, Gastinne
T, Le Gouill S. Staging and monitoring in the treatment of
lymphomas. Diagn interv Imaging 2013; 94(2): 145-57.

17. Demetri GD. Hematopoietic growth factors. Defining the
appropriate clinical role in multimodality cancer therapy. Chest
1995;107(6 Suppl):255s-60s.

18. Hasenclever D, Kurch L, Mauz-Körholz C, Elsner A, Georgi T,
Wallace H, et al. qPET – a quantitative extension of the Deauville
scale to assess response in interim FDG-PET scans in lymphoma.
Eur J Nuc Med Mol Imaging 2014; 41(7): 1301-8.

19. Azmi NHM, Suppiah S, Liong CW, Noor NM, Said SM, Hanafi
MH, et al. Reliability of standardized uptake value normalized to
lean body mass using the liver as a reference organ, in contrast-
enhanced 18F-FDG PET/CT imaging. Radiat Phys Chem 2018;
147: 35-9.

20. Khan AB, Barrington SF, Mikhaeel NG, Hunt AA, Cameron L,
Morris T, et al. PET-CT staging of DLBCL accurately identifies and
provides new insight into the clinical significance of bone
marrow involvement. Blood 2013; 122(1): 61-7.

21. Nair R, Arora N, Mallath MK. Epidemiology of Non-Hodgkin's
Lymphoma in India. Oncology 2016; 91(suppl 1)(Suppl. 1): 18-
25.

22. Lee JW, Lee SC, Kim HJ, Lee SM. Prognostic value of bone marrow
(18)F-FDG uptake on PET/CT in lymphoma patients with
negative bone marrow involvement. Hell J Nucl Med 2017; 20(1):
17-25.

23. Adams HJA, Kwee TC, Fijnheer R, Dubois SV, Nievelstein RAJ, de
Klerk JMH. Diffusely increased bone marrow FDG uptake in
recently untreated lymphoma: incidence and relevance. Eur J
Haematol 2015; 95(1): 83-9.

24. Chen Y, Zhou M, Liu J, Huang G. Prognostic Value of Bone
Marrow FDG Uptake Pattern of PET/CT in Newly Diagnosed
Diffuse Large B-cell Lymphoma. J Cancer 2018; 9(7): 1231-8.

25. Adams H, Kwee T, De Keizer B, Fijnheer R, de Klerk J, Littooij A,
et al. Systematic review and meta-analysis on the diagnostic
performance of FDG-PET/CT in detecting bone marrow
involvement in newly diagnosed Hodgkin lymphoma: is bone
marrow biopsy still necessary? Ann Oncol 2014; 25(5): 921-7.

26. El Karak F, Bou-Orm IR, Ghosn M, Kattan J, Farhat F, Ibrahim T,
et al. PET/CT Scanner and Bone Marrow Biopsy in Detection of
Bone Marrow Involvement in Diffuse Large B-Cell Lymphoma.
PloS One 2017; 12(1): e0170299.

27. Elamir Y, Elazab M, Owis AS, Elsayed HF. PET/CT and bone
marrow biopsy (BMB) in evaluating bone marrow in lymphoma.
Egypt J Radiol Nucl Med 2020; 51(1): 201.

9-Assessing00056_3-PRIMARY.qxd  9/15/21  12:38 PM  Page 671



672 Med J Malaysia Vol 76 No 5 September 2021

ABSTRACT
Objective: The aims of this study are to measure the
psychometric properties of the newly developed preliminary
version of hearing impairment inventory for religious duties
for Muslim adults, i.e., the Inventori Persepsi Bagi Muslim
Yang Memiliki Masalah Pendengaran (IPM3P), and to
produce a final version of IPM3P. 

Methods: The preliminary version of IPM3P that is used to
investigate the perception of Muslim adults with hearing
impairment towards Islamic understanding and practice has
been tested in this study. The preliminary version of IPM3P
consists of three domains (obligation, practice, and
difficulty) with 59 items in total. Four phases of validity and
reliability testing involved were: i) Content validation, ii) Pre-
testing, face validity and proofreading, iii) Pilot study, and iv)
Psychometric evaluation. 

Results: The final version of IPM3P consists of 36 items. The
findings from the present study suggest that the final
version of IPM3P has excellent psychometric properties
manifested by: i) good content validity, ii) excellently
pretested, iii) good face validity, iv) good construct validity
shown by principal component analysis and convergent
validity, and v) good discriminant validity showed by
divergent validity. 

Conclusion: IPM3P shows good potential to be used as a
tool in investigating perception of Muslim adults towards
Islamic understanding and practice. 

KEYWORDS: 
Questionnaire development, effects of hearing loss, Islamic
understanding and practice, psychometric properties

INTRODUCTION
Hearing loss was proven to affect quality of life including the
religious life. Previous studies investigating the effect of
heairng loss towards religous life among Muslim showed that
hearing loss was proven to affect certain areas of Islamic
understanding and practice, including prayers, and quranic
recitation.1–3 Previously, investigations on impact of hearing
loss on Islamic practice were mainly concentrated on
students and children population.1–4 To our knowledge, there
was no study investigating the effect of hearing loss towards

Islamic understanding and practice among the Muslim adult
population. The absence of tools to measure the effects of
hearing loss on Islamic understanding and practices among
Muslim adults is among the factors contributing to the
limited investigation in the area. As a solution, a preliminary
version of a questionnare to investigate the impact of hearing
loss among adults in varoius area of Islamic understanding
and practices, that is known as ‘Inventori Persepsi Bagi Muslim
Yang Memiliki Masalah Pendengaran’ (IPM3P) has been
previously developed.5,6 The preliminary version of IPM3P
consists of three domains (obligation, practice and difficulty)
with 59 items in total, but has yet to be validated. The aims
of this study were to finalize the development of IPM3P and
subsequently to measure the psychometric properties of the
final version of IPM3P. This was conducted by performing
content validity, face validity, pre-testing, pilot study, and by
distributing the IPM3P to a larger scale for psychometric
evaluation. With the validation and reliability analysis, it is
hoped that the IPM3P can be used as one of the tools to
measure the impact of hearing loss on the various aspects of
Islamic understanding and practice, as well as to serve as a
rehabilitative tool in measuring the effectiveness of an
intervention strategy, specifically for the Muslim adult
population.

MATERIALS AND METHODS
There were four stages involved in this study. In stage 1, the
first preliminary version of IPM3P that was developed by
Rahmat et al. was content validated to produce the second
preliminary version of IPM3P.5 In stage 2, the second
preliminary version of IPM3P was pre-tested, face validated
and proofread to produce the initial version of IPM3P. In
stage 3, the initial version of IPM3P was piloted. In stage 4,
the initial version of IPM3P undergo psychometric evaluation
and was further finalized to produce the final version of
IPM3P. Figure 1 shows the workflow involved in this study. 

Materials
The first preliminary version of IPM3P which consists of 59
items - 18 items for obligation domain, 20 items for practice
domain and 21 items for difficulty domain, was used as the
questionnaire for this study.5 The items under obligation
domain were mainly assessing the perception of Muslim with
hearing impairment towards their obligation to understand
Islamic teaching, and performing Islamic practice. The items
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under practice domain were designed to investigate the
perception of Muslim with hearing impairment regarding
their Islamic practice (i.e., how frequent they perform the
Islamic practice). On the other hand, the items under
difficulty domain were designed to assess the difficulty level
faced by the subject in understanding and practice Islam.
There were seven (7) sub-domains under each domain i.e.,
‘Aqidah’, ‘Ibadah’, ‘Muamalat’, ‘Da’wah’, ‘Akhlak’, ‘Tasawwuf,
‘Sirah’, with the exception to domain practice which
contained all similar sub-domains as in the obligation and
difficulty domain except ‘Sirah’(refer to Table I in Rahmat et
al. for the definition of each sub-domain).5 The inclusion of
different sub-domain which represent different area of
Islamic understanding and practice was to assess a wide area
of Islamic understanding and practice in respect to the
assigned domains.  The preliminary version of IPM3P were
made from a total of 36 positive and 23 negative statements.
For the domain ‘obligation’ and ‘difficulty’, the response is
rated as (1) ‘sangat tidak setuju’ (totally disagree), (2) ‘tidak
setuju’ (disagree), (3) ‘tidak pasti’ (not sure), (4) ‘setuju’ (agree),
to (5) ‘sangat setuju’ (totally agree). For the domain ‘practice’,
the response is rated as (1) ‘sangat tidak kerap’ (very rarely),
(2) ‘tidak kerap’ (Rarely), (3) ‘tidak pasti’ (not sure), (4)
‘kerap’ (frequent), to (5) ‘sangat kerap’ (very frequent).

Stage One: Content validation  
Qualitative Content validation was conducted to assess if the
items that were generated for the preliminary version of
IPM3P were representative of the content and the respective
domain.

Participants 
A total of six content experts from two different academic
backgrounds were involved for this stage, two experts from
Islamic studies and four (4) experts from speech and hearing
sciences. All the content experts hold at least a master’s
degree in their respective field. 

Procedure
Six experts were given the content validation form and they
were requested to specify whether an item is relevant or not
relevant, in addressing: i) the issue that need to be
investigated (i.e., the perception of Muslims with hearing
impairment in understanding their obligation as a Muslim,
and how they perceive their practice as a Muslim), ii) whether
the item suits the respective domain, and iii) clarity of the
item. The content experts were also asked to give their
comment and recommendation for further improvement of
the items. The recommendations from the content experts
were considered and were taken into account to produce the
second preliminary version of IPM3P (60 items) which was
later pre-tested on Muslim adults with hearing impairment. 

Data analysis
The percentage of agreement by the experts on the relevancy
of each of the item was calculated using the following
formula:

The number of changes, item deletion and item that
remained followed the suggestion that was given by the
content expert was recorded.  

Stage Two: Pre-testing, face validity & Proofreading
Before the initial version of the IPM3P was piloted to the
target population (Muslim adults with hearing impairment),
the 60 items of the second preliminary version of IPM3P that
had been content validated was pre-tested and face validated
to a group of Muslim adults. These stages were conducted to
gauge the participant’s understanding of the IPM3P’s items
and to probe the problems that the respondents encountered
when responding to the items.7

Participants
The two groups of participants who were involved in this
stage were a laymen group and an expert group. A total of
twelve individuals consisting of two experts from an
audiology background and ten laymen without specialized
knowledge in hearing related sciences (audiology or speech
language pathology) and Islamic studies were recruited for
this stage. The laymen came from various occupation and
education background, including cleaner, housewife,
university students and professionals (engineers,
administrative officers & teacher). 

Procedure
A Pre-testing and face validity form was distributed to all the
participants. Each of the participants were asked to rate the
agreement on each item (yes/no) based on readability of the
items, suitability of an item, layout and style, and
clarification of words. The subjects were also asked if they
understand each of the items, and if they had any comments
and suggestions to improve the items. The comments and
suggestions were taken into account in modifying the item
before the items were sent for proofreading and distributed
for pilot study. Before the pilot study was conducted, the
modified second preliminary draft of IPM3P was proofread by
a professional proofreader who has been working in the
proofreading services for more than five years. There were
some minor grammatical errors that had been identified
based on the proofreading process and changes were made
accordingly to produce the initial version of the IPM3P.

Data analysis
Pre-testing analysis was conducted based on three criteria: i)
readability of an item, ii) clarity of words and, iii) layout and
style. The face validity analysis was conducted based on the
criteria of ‘suitability of an item’ to represent the IPM3P
questionnaire and objectives. The percentage of experts’
agreement on each criterion of pre-testing and face validity
assessment was calculated using the following formula:

Number of changes, item deletion and item remained,
following suggestion by the subject was recorded.  Items that
achieve < 80% of agreement in any of the assessed criteria
was considered for deletion during stage five.8 

Percentage of agreement =                                                           x 100No of expert agreed that item is relevant
Total number of content expert

Percentage of agreement
for each criteria

=                                                         x 100

No of subject agreed that item is
relevant for the criteria
Total number of subject)  
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Type of assessment Criteria of assessment Item Number Percentage of subject who 
agreed with the item (%)

Content validity Content 1-18, 20-24, 26-32, 34-49, 51-57, 59 100%
19,33,50,58 83.3%
25 66.7%

Face validity Suitability of an item 1-12, 14-20, 22-24, 26-28, 30-38, 40-42, 46-52, 100%
54-57, 59-60
13,21,29,39,43,44,45,53,58 91.7%
25 83.3 %

Pre-testing Readability of item 1-60 100%
Clarity of words 4-6, 9-11, 13, 15, 16, 19, 22-39, 41, 42, 46-52, 54, 100%

55, 57, 59
1-3, 8, 14, 18, 20-21, 40, 43-45, 53, 56, 58, 60 91.7 %
7, 12, 17 83.3 %

Layout & Style 1-6, 8-11, 13,14, 16,19,20,22-24, 26-31,33-38,40-42, 100%
46-53, 55-57
7,12,15, 17, 18, 21, 25, 32, 39, 43-45, 54, 58, 60 91.7 %

Table I: Percentage of Experts Agreement on Item Relevancy for Content and face validity and pre-testing

Domain Cronbach alpha (α), n=77
First reliability analysis Second reliability analysis

Overall internal reliability 0.95 0.94
Obligation domain 0.84 0.90
Practice domain 0.87 0.90
Difficulty domain 0.92 0.93

Table II: Result of the first and second internal reliability analysis of stage 5

No Criteria for removal of item or modification of domain. Item number_original domain
1. Remove items that does not achieve 0.3 component loading. 29_P
2. Remove item that has negative component loading. 13_O, 34_P
3. Remove item that does not seem to represent the original domain from 4_O, 9_O, 12_O, 18_O

subjective evaluation, or/ and has poor component loading (e.g 0.4).
4. Remove item that does not really indicate the original domain based on PCA, and 3_O, 25_P, 32_P, 33_P, 40 _D, 41_D, 

subjective evaluation shows that it does not suit the other suggested domain.  42_D, 46_D, 49_D, 60_D
5. Remove item that has ambiguous domain based on PCA (e.g. component loading load 12_O, 45_D, 47_D, 30_P

into two or three components on less or similar strength).
6. Remove item that carries slightly similar meaning/ aspect to other item/s 53_D, 20_P
7. Remove items based on the expert’s comment from content validation 19_P, 26_P
8. Rearrange item into another domain if subjective evaluation and component loading 39_P,  57_D

indicate that the item suits better in the suggested new domain, i.e., items load higher 
into the new suggested domain as compared to the original domain. 

a. The abbreviation of the original domain of the item. O: Obligation, P: Practice, D: Difficulty

Table III: Criteria for removal of item or modification of domain and list of items involved

Stage Three: Pilot study
To initially test the reliability of the initial version of the
IPM3P in order to ensure that it is ready to be used in a larger
scale, a pilot study was conducted on a small group of
Muslim adults with hearing impairment.9 The process of the
pilot study is discussed as follows.

Participants
A total of forty (40) Malay Muslim adults (>18 years old) with
hearing impairment (pure tone average of air conduction
above 25 dB HL at 0.5kHz, 1kHz, 2kHz and 4 kHz) were
recruited from Kuantan, Pahang, Malaysia. The subjects
consist of twenty three (23) males and seventeen (17) females
with the age ranging from 19-75 years old. The degree of
hearing loss among the subjects ranged from mild to
profound hearing loss.

Procedure
The initial version of IPM3P questionnaire was distributed to
the subjects. The subject was asked to rate their response for
every item based on the Likert scale described in Materials.
An informed consent was obtained from the subjects prior to
their participation. 

Data analysis
Reverse scoring was applied for all negative statements.
Internal consistency of the initial version of IPM3P was
calculated using the Cronbach’s alpha value through the
SPSS statistical 20. An Alpha value of > 0.7 was considered as
acceptable.10

Stage Four: Further psychometric evaluation and
finalisation of IPM3P
Further psychometric testing was conducted on a larger
population to further evaluate the psychometric properties of
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Fig. 1: Workflow of IPM3P development.

Original Item Revised item Sub-domain Component 1 Component 2 Component 3
number_original number (Obligation domain) (Practice domain) (Difficulty domain)
domain _revised domain a

1_O 1 Ibadah 0.68
2_O 2 Ibadah 0.58
5_O 3 Akidah 0.68
6_O 4 Akidah 0.69 0.37
7_O 5 Muamalat 0.61 0.32
8_O 6 Akidah 0.68 0.41
10_O 7 Tasawwuf 0.64 0.37
11_O 8 Tasawwuf 0.62 0.43
14_O 9 Akhlak 0.55 0.41
15_O 10 Akhlak 0.51 0.32
16_O 11 Da’wah 0.75
17_O 12 Da’wah 0.66
21_P 13 Ibadah 0.31 0.67
22_P 14 Ibadah 0.67
23_P 15 Ibadah 0.65
24_P 16 Akidah 0.80
27_P 17 Muamalat 0.34 0.68
28_P 18 Muamalat 0.35 0.68
31_P 19 Muamalat 0.68
35_P 20 Tasawwuf 0.67
36_P 21 Akhlak 0.70
37_P 22 Akhlak 0.74
38_P 23 Da’wah 0.76
57_D_P 24 Da’wah 0.52
39_P_D 25 Da’wah 0.74
43_D 26 Ibadah 0.65
44_D 27 Ibadah 0.80
48_D 28 Akidah 0.46 0.61
50_D 29 Muamalat 0.76
51_D 30 Muamalat 0.54 0.69
52_D 31 Muamalat 0.60 0.61
54_D 32 Tasawwuf 0.45 0.61
55_D 33 Tasawwuf 0.66
56_D 34 Akhalak 0.61 0.47
58_D 35 Da’wah 0.76
59_D 36 Da’wah 0.81

a. The abbreviation of the original and revised domain of the item. O: Obligation, P: Practice, D: Difficulty. 

Table IV: Result of rotated component matrix from second principal component analysis (PCA)

10-Psychometric00007_3-PRIMARY.qxd  9/15/21  12:39 PM  Page 675



Original Article 

676 Med J Malaysia Vol 76 No 5 September 2021

the items. The input from the psychometric analysis, together
with the input from stage two to four was taken into account
to produce the final version of the IPM3P. 

Participants
A total of seventy-seven (77) Muslim adults with hearing
impairment (similar criteria as in the pilot study) were
recruited from Kuantan, Pahang, Malaysia. Subjects consist
of thirty-eight (38) males and thirty-nine (39) females with
the age ranging from 18-79 years old. The degree of hearing
loss among the subjects ranged from mild to profound
hearing loss.

Procedure
Informed consent was obtained from the subjects prior to
their participation. The initial version of IPM3P questionnaire
was distributed to the subjects. The subject was asked to rate
their response for every item based on the Likert scale
described in Materials section.

Data analysis
All the responses and data were analysed using SPSS
statistical 20 for psychometric properties evaluations. To
measure the psychometric properties of this new scale, three
statistical analyses were performed:
i) Internal reliability analysis using Coefficient alpha:

similar criteria as described in pilot study was used. 
ii) Factorial analysis using principal component analysis

(PCA): The PCA was conducted to assess the construct
validity of the questionnaire. Two assumption of PCA
were checked before proceeding the analysis- i) Kaiser-
Meyer-Olkin (KMO) value should be > 0.5, and ii)  the p-
value of Bartlett’s test of sphericity should be  <0.05.11

iii) Inter-item correlation analysis (for convergent and
divergent validity): Pearson correlation was used to
analyse the data and correlation coefficient (r) value was
noted to determine the correlation strength. 

A few steps of psychometric evaluation and modification of
questionnaire were involved in this stage:
i) First psychometric evaluation: The internal reliability

analysis and PCA were conducted on the initial version
consisting of 60 items (similar version as in the pilot
study). 

ii) Removal of item and modification of domain based on
the first psychometric result with additional input from
stage two to four: the identification of domain was made
based on the subjective evaluation and value of
component loading. A few criteria (as listed in Table III)
were set in order to decide whether an item should be
removed or if the original domain needed to be changed.
A total of 36 items were finally selected during this step to
proceed with the second psychometric evaluation.

iii) Second psychometric evaluation: second internal
reliability analysis, PCA, and inter-item correlation (for
convergent and divergent validity) were performed on the
new set of 36 items.

iv) Finalisation of IPM3P: Based on the result from the second
psychometric evaluation, the new set of 36 items of IPM3P
was finalised. 

RESULTS
Stage One: Content validity
Six experts were asked to specify the relevancies of each item
and the responses were tabulated in Table I. Overall, >80 %
of the expert agreed that majority of the items were relevant,
with the exception to item number 25 which only obtained
66.7% of experts agreement. Item number 25 will be
considered for removal following other validation and
reliability analysis in stage five. Based on the analysis of the
original 59 items, 25 items remained, 33 items had been
modified, and one item had been split into two items. These
yielded a new total of 60 items (18 items for obligation
domain, 21 items for practice domain, and 21 items for
difficulty domain) for the second preliminary draft of IPM3P.
The suggestions by experts had included: changing of words
to make the item more clear and specific, addition of phrase
to suit the meaning, deletion of words to make the item
shorter and more precise, and separation of item as the
original item consisted of two different aspects; these were
taken into account in modifying the items.

Stage Two: Pre-testing, face validity & Proofreading 
The percentage of experts’ agreement on each criterion of
pre-testing and face validity assessment was calculated and
presented in Table I. From the analysis of 60 items, 48 items
remained and 12 items had been modified with no changes
to the distributions of domains.  The modification was based
on the comment given by the subjects including the addition
of some phrases to make the items more structured, and
changing of words to make the items more understandable
and simple. None of the items achieved <80% of agreement
and were considered to be removed based on face validity
and pre-testing result. Following the proofreading process, 55
items had been modified and 5 items remained. The
modification was based on some minor grammatical errors
that had been identified by the proofreader and the changes
were made prior to pilot study. 

Stage Three: Pilot study
The internal reliability analysis of the initial version of IPM3P
yields an excellent overall Cronbach alpha value (α: 0.91),
with questionable to a good level of Cronbach alpha for the
respective domains (obligation, α: 0.62; Practice, α: 0.82;
difficulty, α: 0.89). Although domain obligation has a
questionable level of Cronbach alpha value, the overall
internal consistency of the initial version of IPM3P was α:
0.91. This shows that the initial version of IPM3P has good
potential and is ready to be tested to a larger population for
further psychometric testing. 

Stage Four: Further psychometric evaluation and
finalisation of IPM3P
a) First psychometric evaluation
The first psychometric evaluation was conducted on the
initial version consisting of 60 items (similar version as in the
pilot study). The internal reliability analysis and PCA were
performed for the first psychometric evaluation. 

i) Internal reliability analysis
The first reliability analysis on the initial 60 items yields an
excellent overall Cronbach alpha value, with a good to
excellent alpha value for each respective domain. The result
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of the first and second reliability analysis was tabulated in
Table II for easy comparison.  

ii) First principal component analysis (PCA)
The first principal component analysis (PCA) was conducted
to study the construct of the initial version of IPM3P. The
analysis revealed a Kaiser-Meyer-Olkin (KMO) value of 0.64
suggesting that the degree of common variance among the
variables was ‘mediocre’ bordering on ‘middling’, indicating
an adequate sample size for conducting the PCA.  The
Bartlett’s test of sphericity showed p<0.001, suggesting that
the domains of IPM3P were independent of each other.

The PCA with Varimax rotation was conducted using the
extraction method based on a fixed number of domain (3)
that was previously set for IPM3P (obligation, practice and
difficulty). Items with coefficient value <0.3 was suppressed.
The cumulative percentage of variance explained by the
three components was 49.02%. A majority of the items under
the practice domain load to component one, while the
majority of items under the obligation domain load into
component two, and a majority of items under the difficulty
domain load into component three. From the first PCA, it can
be seen that all of the items with the exception of two (item
29& 34) have a component loading of > 0.3 in at least one of
the components. 

b) Removal of item and modification of domain based on
the first psychometric result with additional input from
stage two to four.
In this step, discussion with the experts from the research
team was conducted to evaluate the items and finally a
consensus was achieved either to retain, or to remove the
item, or to change the domain of the item. A few criteria were
set in order to decide whether an item should be removed or
if the original domain needed to be changed. The criteria are
listed in Table III, together with the number of items that was
involved.  A total of 24 items 24 items were deleted
(Obligation-6 items, Practice – 9 items, Difficulty – 9 items),
and 2 items were rearranged into new domain. A total of 36
items (12 items for each- obligation, practice and difficulty,
domain) were finally selected during this step to proceed with
the second psychometric evaluation.

c) Second psychometric evaluation
Second psychometric evaluation was conducted to the new
set of IPM3P which consisted of 36 items (12 items for each-
obligation, practice and difficulty, domain). The
psychometric evaluation includes internal reliability
analysis, PCA, and inter-item correlation.

i) Second internal reliability analysis
The second reliability analysis on the final 36 items yields an
excellent overall Cronbach alpha value, with an excellent
alpha value for each respective domain. From Table II, it can
be seen that the result for the second reliability analysis on
the new set of 36 items of IPM3P has improved as compared
to the first reliability analysis on the 60 items, particularly on
the alpha value for each domain. The new set of 36 items of
IPM3P shows excellent internal consistency and could be
considered as the final version of the IPM3P depending on the
result from the second PCA below.  

ii) Second principal component analysis
A second PCA was conducted to see if the results would
improve with the final set of 36 items of IPM3P. The analysis
revealed that the Kaiser-Meyer-Olkin (KMO) value improved
to 0.78 compared to that of 0.64 from the first PCA analysis,
suggesting that the degree of common variance among the
variables was ‘middling’, indicating an adequate sample size
for conducting the PCA. The Bartlett’s test of sphericity
showed p<0.001, suggesting that the domains of IPM3P were
independent of each other.

The PCA with Varimax rotation was conducted again using
similar method as in the first PCA analysis. The cumulative
% of variance explained by the three components was
improved to 56.20% compared to 49.02% from the first
analysis. The results of the PCA based on the three
components or domain were presented in Table IV. A much
clearer separation of domains can be seen, with all the
revised items under the obligation, practice and difficulty
domain loaded to component one, component two, and
component three, respectively. Similar to the first PCA
analysis, identification of the domain that suited the items
was made based on subjective evaluation, supported by the
value of component loading. In the case of an item that
loaded into two components, the component with the higher
component loading was chosen to represent the domain of
the item- provided that the subjective evaluation showed that
the item suited the suggested domain (the value of the
dominant component loading is bolded in Table IV). This
rule was particularly applicable for all items except for item
number 56_D where the component loading loaded higher
into component one (obligation), as compared to component
three (difficulty). However, the item was retained in the
difficulty domain since the subjective evaluation showed that
the item was better suited in the difficulty domain. None of
the items have either a negative or <0.3 component loading
value. 

iii) Inter-item correlation for convergent and divergent validity
Inter-item correlation was performed to measure the
convergent and divergent validity of the questionnaire. For
convergent validity, inter-item correlation was performed
between item with the same domain, and convergent validity
was met when the inter-item correlation was found to be
significant (p<0.05) and r > 0.03.10 A majority (93.43%) of the
inter-item pair for the overall IPM3P met the convergent
validity (p<0.05, r> 0.03), with the percentage of inter-item
pair that met the convergent validity for all the domains
ranging between 86.36%- 96.97%. The result for the
convergent validity analysis was excellent, and thus the
convergent validity for IPM3P was established. 

For divergent validity, inter-item correlation was performed
between items from different domain (obligation vs. practice,
obligation vs. difficulty, and practice vs. difficulty). Divergent
validity was met when the inter-item correlation was found to
be insignificant (p<0.05), or when correlation coefficient is
not strong (r < 0.8), and/ or when a difference was observed
when comparing the correlation coefficient (r) and p-value to
that of convergent validity result.10,12 100% of the inter-item
pairs had correlation coefficient (r) < 0.8.  In addition, 44% of
the inter-item correlation was not significant, as compared to
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only 2.5 % of non-significant inter-item correlation for
convergent validity. The result for divergent validity analysis
was excellent and thus the divergent validity for IPM3P was
established. 

d) Finalisation of the IPM3P
Looking at the result from the second psychometric
evaluation, the new set of 36 items (12 items for each
obligation, practice, and difficulty domain) of IPM3P shows
good content validity, excellent internal reliability as well as
excellent construct validity from the PCA, and inter-item
correlation for convergent and divergent validity. Thus, the
research team came to a consensus to use the new set of 36
items of IPM3P as the final version of IPM3P. The revised item
number was assigned for each item as listed in Table IV. 

DISCUSSION
The aims of this study were achieved, i.e., to finalise the
development of IPM3P, and to measure the psychometric
properties of the final version of IPM3P. During the initial
stage of IPM3P item development, the initial version of IPM3P
consisted of quite a large number of items representing each
domain and sub-domain (59 items). The development of a
large number of items during initial stage was recommended
as to prepare for any item deletion following the later stage
of psychometric analysis. 13 During the selection of items in
stage four, the item with a good component loading was
selected and the selection was performed with the aim to
have at least one item representing each sub-domain. The
research committee had managed to include at least one or
more items representing all sub-domains that were identified
during the sub-domain generation, i.e., ‘Akidah’, ‘Ibadah’,
‘Muamalat’, ‘Da’wah’, ‘Akhlak’, and ‘Tasawwuf’,  with the
exception of the sub-domain ‘Sirah’. The final version of
IPM3P (a set of 36 items) does not include any item under the
domain ‘Sirah’ as all of the items (two items) under this sub-
domain have poor construct validity (based on the PCA);
however, the exclusion of this sub-domain from the final
version of IPM3P was not an issue as the aim to have items
representing the different sub-domains was to assess a wide
area of Islamic understanding and practice, which could be
achieved through the items from the other remaining sub-
domains.

Hearing is an important sense that is involved in gaining a
good Islamic understanding and is important in performing
Islamic obligation.14 According to the principle of Islamic law
(Maqasid As-Shariah), providing the means to understand and
practice religion becomes a necessity as a way to protect
faith. Therefore, an establishment of welfare and support
system (including providing treatment and assistance) for
Muslims with hearing impairment to understand and
practice Islam (despite their disability) becomes a collective
Islamic responsibility that is shared by the government, the
community (including the hearing care professionals), the
family, and the individuals themselves.14 Such support could
be better provided when the perception of Muslims with
hearing impairment has been enlightened and their practice
is well understood, which could possibly be achieved through
the development of IPM3P.

The psychometric evaluations have revealed that the IPM3P
has the potential to be used as a tool to investigate the
perception of Muslim adults with hearing impairment
towards Islamic understanding and practice. Further
confirmatory factor analysis (CFA) among larger samples
(n>100) could be conducted to further confirm the three
domain of IPM3P. Using the validated version of IPM3P,
further investigation to probe the perception of adult Muslim
with hearing impairment towards Islamic understanding and
practice is needed. In addition, further study is needed to
investigate the relationship between the factors that might be
affecting the perception of adult Muslim with hearing
impairment towards Islamic understanding and practice (as
proposed in the theoretical framework of IPM3P
development); i.e. attitude (obligation), perceived behavioral
control (difficulty), and behavior (practice).5 In addition, the
effect of hearing amplification in alleviating the difficulty
faced by Muslim adult with hearing impairment in
performing Islamic obligation should be further investigated.   

CONCLUSION
The development of IPM3P serves as the preliminary work to
further understand the religious need and religious difficulty
among Muslim adults with hearing impairment. Findings
from the present study suggests that the final version of
IPM3P has excellent psychometric properties that have been
manifested by: i) good content validity, ii) excellently
pretested, iii) good face validity, iv) good construct validity
that is shown by factorial analysis and convergent validity,
and v) good discriminant validity that is shown by divergent
validity. The psychometric evaluations have revealed that
the IPM3P has the potential to be used as a tool to investigate
the perception of Muslim adults with hearing impairment
towards Islamic understanding and practice. Such
understanding of the phenomenon may give an input on
how this population could be assisted in terms of their
religious duties. 
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ABSTRACT
Introduction: Emotion Regulation Checklist (ERC) has been
used globally and translated to several languages, including
Brazilian Portuguese, Italian and Persian. The aim of this
study is to translate and validate ERC to the Malay language
and to measure the reliability and validity of the translated
version of this scale among Malaysian parents.

Methods: This study involved forward and back translation
method. The translated questionnaire was then pretested
and piloted among 10 parents and 50 participants,
respectively. The procedure was repeated using the same
questionnaire to evaluate the test-retest reliability.

Results: The ERC-Malay (ERC-M) has excellent qualitative
and quantitative measurements in both item-level content
validation index (I-CVI) and scale-level content validation
index (S-CVI). In addition, the ERC-M demonstrated good
internal consistency from Cronbach’s alpha and test-retest
reliability based on the Intraclass Correlation Coefficient
(ICC) in all domains.

Conclusion: ERC-M can potentially be used as a tool to
evaluate emotion for the population with emotional
dysregulation issue, such as autism spectrum disorder.

KEYWORDS: 
Autism, Emotional Regulation, Malay, Translation, Validation

INTRODUCTION
Emotion is a fundamental aspect in generating information-
processing in the brain of humans. Emotion is generated
through one’s environment, experience and stimulation,
which is later processed and receptively seen through
expressions. The regulation of emotions is influenced by three
response mechanisms that include neurophysiological-
biochemical, motor expressive and cognitive experience.1

These three mechanisms are interrelated; for example, any
changes in the neurophysiological system may lead to
changes in both motor and cognitive mechanisms. When
there is any disruption of these mechanisms, it could lead to
emotional dysregulation. Emotion dysregulation can occur in

typically developing children, and more frequently in
children with certain disorders, such as those with Autism
Spectrum Disorder (ASD). According to Shields and Cicchetti,2

school-aged children are prone to have difficulty in
controlling their emotions, especially in unfavorable
situations. Therefore, it is crucial to identify any emotion
dysregulation in school children for immediate intervention. 
In response to this issue, several tests have been developed to
evaluate emotion dysregulation concurrent with other
behavioral issues among school children using general
physiological tests, observational methods, interviews and
questionnaires.3-5 However, these assessments only cover the
gross information on behavioral, psychosocial, intellectual,
and academic functioning but not specifically evaluating the
emotional aspect.5 Dante and Shields developed a
parental/teacher reported questionnaire that specifically
assesses the emotional aspects of children, known as the
Emotion Regulation Checklist (ERC). ERC allows clinician or
researchers to evaluate the personality of an individual and
to understand their emotion regulation abilities. The
checklist is rated by parents or teachers, thus, minimizing
clinician bias and has excellent internal consistency,
reliability, and validity.2 

Whilst several questionnaires are available to evaluate
emotional regulation,6,7 Emotion Regulation Checklist (ERC)
has been proven to truly reflect the overall children
emotional behaviour by giving information on emotional
characteristics that are mostly possessed or least possessed in
them.2 In addition, ERC has excellent criterion validity where
it can distinguish emotion regulation between maltreated
(abused) children with non-maltreated children.8 ERC has
been used worldwide and has been translated into several
languages, including Brazilian Portuguese, Italian and
Persian.9-11 Till now, no publication has translated and
validated neither the ERC questionnaire nor other emotion
regulation questionnaire into the Malay language for the use
of Malay-speaking parents and teachers especially for
children. Therefore, the aim of this study was to translate the
ERC to the Malay language and validate and measure the
reliability of the translated version among Malaysian
parents. 
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MATERIALS AND METHODS
Study Design
The authors used forward and back translation processes
followed by the validation study design. Figure 1 shows the
summary of the translation and validation process of ERC.
This study was approved by the International Islamic
University Malaysia (IIUM) Research Ethics Committee
(IREC). Permission was obtained from the original author of
ERC (Dante Cicchetti) before the whole process initated. In
addition, all parents consented to participate after the
explanation of the research was given.  

Materials
ERC developed by Shields and Cicchetti and the
questionnaire contains 24 items of two domains (negative
liability domain and emotion liability domain). This
questionnaire accurately measures the positive and negative
liability of an individual as it comprises both positive and
negative weighted items.12 This questionnaire targeted only
school-aged children of up to 16 years old that included
important items in assessing emotion regulation for this
population.2,13 

Forward and Back Translation Process
The translation process started with forward translation. The
original English Version of ERC was translated into the Malay
language following the guidelines by Guillemin, Bombardier,
and Beaton.14 The authors used the forward and back
translation method where the forward translation was
performed by two independent Malay native speakers with
good command in English and health sciences background
related to the context of the questionnaire (Psychology and
Speech-language Pathology).15 The forward translation
proceeded from the original English version of ERC to the
target mother tongue language, the Malay language. The
translators were not aware of the original version of ERC.14

Next, the translations from both translators were then
harmonized and re-conciliated to produce a harmonized
version (ERCBMH1). 

For the back translation process, another two expert
language translators translated back the harmonized
version, ERCBMH1 into the original language
independently.15 Using the same procedure in the forward
translation, both back translators were also not aware of the
existence of the original version of the questionnaire to
prevent any information bias.14 The back translations were
later harmonized into ERCH after discussion between both
translators. 

Expert Committee Review
The third stage was the committee review and cross-cultural
adaptation of the ERC-M. The roles of the experts in the
committee were to consolidate all the version of
questionnaires and develop the pre-final version to be used in
the pre-testing stage.15 For this stage, three committee
members reviewed and compared the ERCH version and the
original ERC version. The three committee members were
working as academicians with a PhD degree in the field of
Health Sciences (audiology, speech-language pathology, and
psychology). The expert committee were not involved in the

forward and back translational process, do not know each
other before and they had good command in both Malay and
English languages.  All the items were reviewed in a group
discussion among the panels that consisted of different
ethnics who understood the Malaysian context to avoid any
potential cultural bias. For the group discussion, they were
asked to check : (a) the comprehension, semantics and
content of the ERCBMH1 so that the instrument has
equivalent meaning to the original ERC version despite
alterations in the sentence construction to make adaptation
easier14 and thus, producing ERCBMH2; and (b) to identify the
translated items were acceptable to the target culture or if
they require additional modification to enhance their
relevance to the target culture.  No items required any
modification for cultural adaptation since all translated
items were relevant to Malaysian context as agreed by the
expert committee.  

Face Validation of ERCBMH2
The newly translated questionnaire was pre-tested among ten
parents with children aged 6 to 17 years, and the children
met the following criteria: i) bilateral normal hearing and ii)
normal physical development.  To check the face validity at
this stage, three aspects was considered as follows: i) clear
and concise sentences, ii) easy to understand and iii) free
from typographical errors. Once the pre-testing stage was
completed, the face validity score was then calculated.  Next,
the ERCBMH2 was sent to two independent proofreaders for
editorial check to correct any punctuation and grammatical
errors in the questionnaires, thus producing the final version
known as ERC-Malay (ERC-M) . 

Pilot Study and Test-Retest Reliability
This study was then administered among 50 parents to check
for internal consistency and was repeated twice using the
same questionnaire to check the test-retest reliability between
two intervals (Test 1 and Test 2) of 7 to 14 days after the first
test (Test 1). 

Data Analysis
The content validation index (CVI) of the questionnaire was
computed specifically for item-level CVI (I-CVI) and scale-
level CVI (S-CVI). For I-CVI, the items were scored according
to the relevance scale by three expert committees. If the
relevance scale was given as 3 or 4, the rating score will be
taken as 1, whereas, if the relevance scale was given as 1 or
2, the rating score will be taken as 0.16 To obtain S-CVI, all I-
CVI scores were averaged and divided by three (number of
our expert committees). A good and excellent I-CVI had to be
more than 0.78 and more than 0.9 for S-CVI.17 The face
validity index was calculated by taking the item agreement
across ten participants for each aspect; i) sentence clearer and
concise, ii) easy to understand and iii) free from
typographical errors. A value of 80% and above was
considered as a satisfactory level of face validity.18 The
Cronbach’s alpha and Intraclass Correlation Coefficient
(ICC) values were analyzed using IBM SPSS Statistic Version
26. The recommended value for Cronbach’s alpha and ICC
for this study is summarized in Table I.19,20 
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Cronbach’s alpha ICC
More than 0.9 Excellent More than 0.9 Excellent
More than 0.8 Good 0.75-0.9 Good
More than 0.7 Acceptable 0.5-0.75 Moderate
More than 0.6 Questionable Less than 0.5 Poor
More than 0.5 Unacceptable
Less than 0.5 Poor

Table I: The cut-off score of the acceptable Cronbach’s alpha19 and ICC value.20

Items ICC
Negative Liability 0.762
Emotion Regulation 0.772
Overall 0.814

Table III: Intraclass Correlation Coefficient (ICC) between two domains (negativity liability domain and emotion regulation domain)
and overall score

Domains Item No. Content Validity Analysis (I-CVI) Reliability Analysis (Cronbach’s Alpha)
Negative Liability 2. 1.00 Domain Level Scale level

4. 1.00 0.75 0.78
5. 1.00
6. 1.00
8. 1.00
9. 1.00
10. 1.00
11. 1.00
13. 1.00
14. 1.00
17. 1.00
19. 1.00
20. 1.00
22. 1.00
24. 1.00

Emotion Regulation 1. 1.00 0.69
3. 1.00
7. 1.00
15. 1.00
16. 1.00
18. 1.00
21. 1.00
23. 1.00

Average I-CVI or S-CVI 1.00

Table II: The summary of validity and reliability analysis findings of the ERC-M (ERC-M, Emotion Regulation Checklist 
Malay version; α, Cronbach’s Alpha; I-CVI, item level content validity index; S-CVI, scale level content validity index).

Note that item no 12 is not scored in either domain as it was initially not added to the validation process of ERC original version

RESULTS
ERC-M had a satisfactory level of face validity with a value of
98% to 99% for three aspects (sentence clearer and concise,
easy to understand and free from typographical errors). The
ERC-M had excellent qualitative and quantitative
measurements in both I-CVI and S-CVI analyses, as shown in
Table II. In addition, the ERC-M demonstrated a good
internal consistency for the overall scale (Cronbach’s alpha,
α = 0.78). The Cronbach’s alpha for the negative liability
domain was 0.75 and the emotion regulation domain was
0.69. A good test-retest reliability was also obtained between
Test 1 and Test 2, where the ICC value for the negative
liability domain = 0.76, emotion regulation = 0.77 and an

overall ICC = 0.81, as shown in Table III. All these findings
concluded that the validity, reliability, and test-retest
reliability of ERC-M was established. 

DISCUSSION
This study aimed to translate and validate the Malay version
of ERC. The findings suggest that ERC-M has a good face and
content validity, internal consistency and test-retest
reliability, which indicates that this translated version of the
checklist is appropriate and has the potential to be used
among school-aged children in Malaysia. These findings
were consistent with previous cross-cultural adaptation and
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validation of ERC in Brazilian Portuguese, Italian and
Persian language.9-11 The ERC has been designed as an early
detection tool to monitor the emotion regulation of school-
aged children based on the perception reported by teachers
and parents. The ERC results may suggest further diagnosis or
referral to the related medical or healthcare professionals.
From this study, it was observed that it only required about 15
minutes to complete the parental report questionnaire
without the need for further assistance from the researcher.
This suggested that the questions are understandable and
easy to administer. 

The findings of this study indicates that the ERC
questionnaire represents a simple and quick instrument to
detect which part of liability possessed more by a child. In
other words, this instrument can be easily implemented by
professionals, including general practitioners, psychiatrists,
psychologists, pediatricians, speech therapists, audiologists,
and teachers to measure the emotional regulation in children
with emotional issues, such as among Autism Spectrum
disorder (ASD) children. This study is limited to only 50
respondents and in future, further psychometric validation
and criterion validity studies should be conducted in a larger
population to ensure and reaffirm the validity of this
checklist. 

Fig. 1: Overview of the whole process of translation, cross cultural adaptation, and validation of ERC-M.

11-Translation00134_3-PRIMARY.qxd  9/15/21  12:39 PM  Page 683



Original Article 

684 Med J Malaysia Vol 76 No 5 September 2021

CONCLUSION
In this study the Malay version of ERC was successfully
translated and validated. The ERC-M shows good to excellent
reliability to be used as an early detection tool for emotional
regulation in children and for the known population to have
poor emotional regulation, such as ASD children. This ERC
scale, therefore, can be used for screening or as a diagnostic
tool in identifying the emotional status of children for further
intervention strategies in regulating their emotions. In future,
this translated Malay version of ERC can also be used not
only in Malaysia, but also in neighbouring countries such as
Indonesia, Brunei, and Singapore that use the Malay
language. 
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ABSTRACT
Over the past decade, 18F-Fluorodeoxyglucose (FDG)
positron emission tomography-computed tomography (PET-
CT) has emerged as an important imaging modality in the
management of lymphoma. Since the introduction of
Deauville scoring system (2009) and the Lymphoma
Response Assessment Criteria (2014), clinicians are now
sharing a common language in the management of
lymphoma. In Malaysia, nearly a third of PET-CT request is
related to lymphoma imaging. Though there are extensive
publications regarding these scoring systems and
assessment criteria for lymphoma, there are hardly any
literature on the reporting format for the 18F-FDG PET-CT in
this disease. The variable reporting formats have on many
occasions caused confusion not only to the referring
clinicians but also to nuclear medicine physicians. Thus, a
working committee comprising experienced nuclear
medicine physicians and haematologists in Malaysia have
agreed and made a joint recommendation on the standard
reporting format for 18F-FDG PET-CT in Lymphoma. This
recommendation will minimize inter-observer discrepancies
in reporting, facilitate the understanding of the report of the
referring clinicians as well as facilitate counseling between
patients and clinicians in the management of the disease. 

KEYWORDS: 
Consensus; lymphoma; 18F-Fluorodeoxyglucose PET-CT; reporting

INTRODUCTION
Lymphoma ranks fourth among males and sixth in females
for the most common cancer among Malaysians according to
the Malaysian National Cancer Registry Report 2007-2011.1

Over the last two decades, 18F-Fluorodeoxyglucose (FDG)
positron emission tomography-computed tomography (PET-
CT) has emerged as an important imaging modality in
lymphoma management.2 PET-CT has been shown to
improve the accuracy in staging, treatment response
assessment, surveillance, detection of transformation and, as
a surrogate marker in new drug development in assessing
FDG-avid lymphoma.3,4

Since the introduction of Deauville five-point score (5-PS) at
the first International Workshop on PET in Lymphoma in

2009, PET-CT has been recommended, as an imaging
biomarker, in the risk-adapted strategies in the management
of lymphoma.5 In 2011 and 2013, following the 11th and
12th International Conferences on Malignant Lymphoma in
Lugano, a consensus was reached among haemato-
oncologists and nuclear medicine physicians to accept PET-
CT in lymphoma evaluation and to harmonise PET
reporting.6

The Deauville (5-PS) scoring system (Table II) was adopted by
nuclear medicine physicians in Malaysia shortly after the
publication of Lugano Criteria in 2014.6 Nevertheless, there is
still a lack of standardised format for PET-CT reporting in
lymphoma cases using the published guideline. Therefore,
there is a need to standardise the reporting format by
outlining the minimum expectation in reporting the findings
for patients in Malaysia.

AIM OF THIS CONSENSUS
The aim of this paper is to standardise the FDG PET-CT
reporting format for lymphoma in Malaysia. This will (i)
minimise inter-personal discrepancies in reporting; (ii)
facilitate the reading and understanding of the reports by the
referring clinicians; (iii) facilitate counselling of patients in
planning the subsequent therapeutic management; (iv)
standardise clinical trial. 

In this report, a multidisciplinary panel was established with
representatives from nuclear medicine physicians and
clinical haematologists from public, private and university
hospitals. The initial draft was prepared by the nuclear
medicine physicians based on the existing guidelines.7,8

Subsequently, this draft was presented and discussed with
clinical haematologists according to clinical settings in
Malaysia. 

Of note, in order to adapt to the Malaysian needs and for
practicality reasons (e.g. regions without the availability of
the PET-CT service), it is important to note that some of the
recommendations were based on the consensus of the
committee based on the current accepted practice in
Malaysia.
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PREPARATIONS FOR FDG PET-CT IMAGING
The recommended timing for performing PET-CT for patients
is summarized in Table III. Optimal patient preparation for
PET-CT examination is essential to obtain good-quality
images for accurate interpretation. Patients are required to
fast for at least 4 hours before the procedure with only plain
water intake permitted. Serum glucose levels of patients need
to be assessed prior to PET-CT examination. The optimal
glucose level prior to FDG injection needs to be below
11.1mmol/l. In patients with diabetes, anti-diabetic
medication may need to be adjusted at the discretion of the
attending physician. Rescheduling of the procedure may be
necessary if the glucose level of the patient is too high. 

In addition to the dietary restrictions, patients are also
required to avoid strenuous exercise a day before the
procedure. Physiological brown fat uptake can occur when
patients are exposed to the cold environment during the
procedure. Medications such as oral propranolol and
benzodiazepine can be used to minimise this problem. 

LYMPHOMA UPTAKE, PHYSIOLOGICAL DISTRIBUTION AND
PITFALLS OF FDG PET-CT
Lymphomas comprise a heterogeneous group of histological
subtypes with various genetic, molecular characteristics and
biological behaviours. Most of the common lymphoma
subtypes demonstrate high FDG avidity but particular
attention needs to be paid to several less common subtypes
with variable FDG avidity as shown in Table IV.

It is important to take note of the patterns of normal
physiological FDG uptake in the brain, nasopharynx, liver,
spleen, bone marrow and brown fat.9 Brown fat activity, due
to cold stimulation, is commonly seen at bilateral neck,
shoulder, mediastinal, perirenal and paraspinal areas.10,11 The
uptake in these organs may occasionally mask small nodal
and extranodal lesions. Therefore, CT component of PET-CT
images should be scrutinised for any potential lesions.
Specific measures such as drug administration (propranolol
or benzodiazepine) or keeping the patients warm should also
be undertaken to reduce brown fat activity and improve
image quality.10,11 Diffuse splenic FDG uptake is physiological
but if the intensity is higher than the liver, it is suggestive of
splenic involvement.9

Focal uptake in the bone marrow (BM) is highly predictive of
lymphoma infiltration, which has been validated by various
studies.13 Therefore, it is suggested that definite FDG uptake in
the marrow can help to obviate the need for bone marrow
biopsy (BMB) in Hodgkins’ lymphoma (HL) and to a certain
extent, diffuse large B cell lymphoma (DLBCL).13 For HL, in
the absence of B symptom and with a negative PET-CT, BMB
can be omitted. For DLBCL, BMB may still be required when
PET-CT shows no evidence of marrow involvement because
identification of low volume disease is clinically important
for subsequent treatment planning.14-17 BMB is also
recommended for the staging of other histological types.4 On
the other hand, diffuse intense bone marrow uptake in
DLBCL patients, especially following institution of therapy, is
usually attributable to hyper-reactive marrow (result of
disease or treatment related factors) and should not be
reported as definitive lymphomatous involvement. 

Recommendation: Bone marrow biopsy should be performed in
any case when confirmation of marrow involvement is clinically
important for treatment planning.

Diagnosing the lung involvement in lymphoma is a
challenge.18 Lung lymphomas may present as nodules,
consolidation, or interstitial infiltrates with moderate to high
FDG uptake. False positive findings due to bacterial
pneumonia, granulomatous disease such as tuberculosis or
sarcoidosis and bleomycin-induced pneumonitis have been
well-documented.19 Clinical, histopathological correlation, or
follow-up study may be needed to establish the diagnosis.
Lymphomatous infiltration and extension from adjacent
mediastinal or hilar adenopathy (E lesion) should be
differentiated from non-contiguous lymphomatous
involvement of the lung parenchyma (Stage IV).

Increased FDG activities in the activated lymphoid tissues are
another common pitfall in PET-CT scans.19,20 Rebound thymic
hyperplasia can be observed in children and younger adults
after chemotherapy, and thus needs to be distinguished from
the residual mediastinal lymphoma. FDG uptake in the
reactive lymph nodes especially at upper jugular chains are
often seen on the end-of-treatment PET-CT scans.
Comparison of these findings with the baseline study and
recognition of the specific patterns are useful to derive the
accurate conclusion.21

False positivity can also occur due to the presence of
concurrent infection, inflammation during PET-CT
examination or the patient receiving the immunotherapy.
Referring clinicians should inform any conditions that may
result in false positive results in the request form. Reporting
doctors should also be aware of these conditions.

Recommendation: FDG uptake should be interpreted in
conjunction with CT morphology when writing a PET-CT report.
Indeterminate lesion should be clearly stated. Clinical and
histopathological correlation should always be taken into
consideration when reading and interpreting the PET-CT report.

USE OF STANDARDIZED UPTAKE VALUE AND DEAUVILLE
CRITERIA
FDG uptake is commonly presented semi-quantitatively by
the Standardised Uptake Value (SUV).9,23 However, SUV may
vary as it is subjected to the injected FDG dose, time-to-image,
scanner, and other factors.21 To avoid such variations and to
ensure consistencies in reporting, it is recommended that
serial studies are performed on the same PET-CT scanner.9

Despite standardization of PET-CT imaging techniques, inter-
observer agreement on PET response in lymphoma treatment
is not satisfactory, leading to concerted efforts for
improvement, known as the International Harmonization
Project. The previous shortcoming was partly due to lack of a
reliable SUV cut-off value in differentiating active versus non-
active lesions, especially in the category of ‘minimal residual
uptake’.3,6 This problem has been overcome by the five-point
scale grading or Deauville Criteria, which has been shown to
be more reproducible by incorporating the use of
mediastinum blood pool and liver as “reference tissues” and
normalization of lesion/target SUV measures to the selected
reference tissues.3,5,6
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Sections of the Report Details of the Content
Demographics Patient’s identifiers, the referring doctor’s name, date of the study and type of the 

examination (FDG PET-CT).

Clinical summary Histologic subtype of lymphoma, the primary sites of disease, initial staging and treatment history 
(including dates of last cycle of chemotherapy, immunotherapy, or radiotherapy, stem cell transplant),
recent investigation results (tumour markers), recent procedures, past or co-existing medical illnesses 
and drug history (GCSF administration, metformin etc), previous imaging studies.

Study indication Baseline, interim, end-of-treatment or surveillance scan (specify the purpose of the surveillance study).
Procedure Name of the radiopharmaceutical, the administered activity (total activity or per body weight), 

anatomical site of injection (optional), time from injection to imaging, pre-injection blood glucose 
level, oral or intravenous CT contrast (if given), other medication administered e.g., diuretics, 
benzodiazepines, propranolol (if given), additional regional or delayed scanning (if performed).

Findings • There are two ways of reporting the findings of PET/CT: arrange the findings in descending order 
of clinical importance (preferred by majority of the clinicians) or according to successive structured 
anatomical regions. Both reporting styles are acceptable and endorsed by International Atomic 
Energy Agency (IAEA).25

• When comparing two or more studies, it should be clearly stated “Comparison was made with 
previous PET-CT(s) dated ......”.

• Potential limitations such as intense brown fat uptake and patient’s motion artefact should be 
stated. Non-FDG avid proven or suspicious lymphoma lesions should also be included. 

• Lymphoma typically involves multiple groups of lymph nodes at multiple regions. The reporting 
nuclear medicine physicians should specify each regional involvement (e.g., unilateral/ bilateral 
cervical, mediastinal, axillary, retroperitoneal, pelvic, inguinal regions) and any extra-nodal or bone
marrow involvement 

• In each region (cervical, mediastinal, retroperitoneal, etc), SUV with Deauville score of the 
representative lymph node (typically the most metabolically active one) should be stated. Tumour 
size, and if possible, tumour volume, should be stated together with SUV. For example:
“Intense FDG uptake is demonstrated at large lobulated mediastinal mass (SUVmax 15.7 
(Deauville 5), measuring 3.5 × 1.7cm)”.

• In assessment of the therapy response, changes of uptake intensity and CT size of the target 
lesions should be clearly stated. For example:
“Previous mediastinal mass has markedly reduced in hypermetabolic intensity and CT size (current 
SUVmax 4.0 (Deauville 4), measuring 3.8 × 1.9cm; previous SUVmax 15.7 (Deauville 5), measuring 
8.5 × 3.2cm)”.

• CT component should be examined. Any bulky lymph nodes or lesions compromising critical 
structures must be stressed to the referring physicians. 

• Non-oncologic incidental findings e.g., pneumonia, chemotherapy/ radiation-induced lung fibrosis, 
vascular aneurysm, thromboembolism, obstructive uropathy, gynaecological masses etc. should be 
reported. 

Conclusion • A brief conclusion to answer the clinical questions of the referral. For example: 
“Current study demonstrates active lymphoma at bilateral cervical and right axillary regions (Ann 
Arbor stage II). No demonstrable bulky disease or extra-nodal lesion.” 

• In response assessment, it may be concluded that:
“The findings are consistent with complete metabolic response/ partial metabolic response/stable 
metabolic disease/ progressive metabolic disease.”

• If baseline study is not available for comparison, the term “residual active lymphoma” if presence 
of active disease.

• It is advisable to avoid the term of “mixed response” which may result in confusion.
• The strength of evidence indicative of active lymphoma present on the current study can be 

reflected by using the terms such as “highly suggestive of”, “suggestive of” or “less likely”. 
• If there is an indeterminate lesion “suggestive of” residual lymphoma, the nuclear medicine 

physician should suggest an appropriate subsequent action(s) such as a suitable site for biopsy. If 
active lymphoma is “less likely”, then an alternative differential such as infection should be given.

• Verbal communication of the critical finding e.g., airway compromise, cord compression, 
thrombosis or impending fracture to the referring doctor must be recorded.

Addendum Following the issuance of the initial official report, any discrepancies, variation in findings and/or 
conclusions, additional amendment, comments or feedbacks should be recorded in this section.

Table I: 
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Score Definitions
1 No FDG uptake
2 FDG uptake ≤ mediastinal blood pool
3 FDG uptake > mediastinal blood pool but ≤ liver
4 Moderately increased FDG uptake compared to the liver (< 3 × SUV liver)*
5 Markedly increased FDG uptake compared to the liver (≥ 3 × SUV liver)* or new lesion
X New areas of FDG uptake unlikely to be related to lymphoma

Note: * The 3 times SUV of liver as the cut-off to classify Deauville Score 4 and 5 is recommended by our working committee based on our expert
opinions.

Table II: The definitions of Deauville five-point score 

FDG avidity (%)
High avidity 

Hodgkin Lymphoma 97 – 100
Diffuse Large B Cell Lymphoma 97 – 100
Follicular Lymphoma 97 – 100
Mantle-cell lymphoma 100
Marginal zone lymphoma, nodal 100
Lymphoblastic lymphoma 100
Sezary syndrome 100 +
Anaplastic large T-cell lymphoma 94 – 100 *
Natural Killer/ T-cell lymphoma 83 – 100
Mycosis fungoides 83 – 100
Angioimmunoblastic T-cell lymphoma 78 – 100
Enteropathy-type T-cell lymphoma 67 – 100
Peripheral T-cell lymphoma 86 – 98

Moderate to High Avidity
MALT marginal zone lymphoma 54 – 81
Small lymphocytic lymphoma 47 – 83

Mild to Moderate Avidity
Subcutaneous panniculitis-like T-cell lymphoma 71
Marginal zone lymphoma, unspecified 67
Marginal zone lymphoma, splenic 53 – 67
Primary cutaneous anaplastic large T-cell 40 – 60
Lymphomatoid papulosis 50

Poor FDG Avidity
Cutaneous B-cell lymphoma 0

Note: + only 62% of cutaneous sites
* only 27% of cutaneous sites 

Table IV: 18F-FDG avidity of various subtypes of lymphoma 4,6  

Baseline scan: It is performed prior to institution of the definitive therapy to provide information about the staging and the
prognosis. It also enables comparison with the subsequent study to facilitate evaluation of treatment response.

Interim scan: It is the mid-treatment scan frequently done after the second or third cycle of therapy, at timing just before the start of
the following cycle. It must be performed at least 14 days after the previous chemotherapy cycle. It is useful to predict the response to
the current regime so that early treatment adaptation can be performed.

End-of-treatment scan: It is used to evaluate response following the completion of the predefined treatment regime, usually within 6
months after treatment. The scan is recommended to be performed at the following time frame to avoid false positive flare reaction:

• At least 2 weeks after GCSF
• At least 4 weeks post-surgery
• At least 6 weeks post chemotherapy including immunomodulator
• At least 8 weeks after PD-1/ PDL-1 immunotherapy 
• At least 12 weeks post radiotherapy

Surveillance scan: It refers to the follow-up scan which is done: 
i) to assess the equivocal findings on the end-of-treatment scan, or 
ii) more than 6 months after completion of the definitive treatment with the purpose of screening to ensure remission, or 
iii) to evaluate the suspicion of relapse after achieving complete remission

Table III: Terminology of indications of PET-CT scan in lymphoma
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Categories of response Definitions
Complete metabolic response (CMR) • Score 1, 2 or 3 in the nodal or extranodal sites, with or without residual mass(es).

Partial metabolic response (PMR) • Score 4 or 5, with reduced uptake compared with baseline and residual mass(es) of any size. 
• SUV of the baseline target lesion+ is reduced by > 30%. #
• None of the other less active non-target lesions showing SUV increment of > 30%. #
• Bone marrow metastases uptake > normal marrow but reduced compared with baseline scan. 
• At interim scan, PMR may suggest responding disease but at the end-of-treatment scan it 

indicates residual active lymphoma.

No metabolic response (NMR) • Score 4 or 5 on the interim or end-of-treatment scan, with no significant change in target 
lesion uptake from baseline.

• None of the other less active non-target lesions showing SUV increment of >30%. #

Progressive metabolic disease (PMD) • Score 4 or 5 on the interim or end-of-treatment scan, with an increase in uptake from 
baseline.

• New FDG-avid foci consistent with lymphoma. 
• SUV of the baseline target lesion is increased by > 30%. #
• Any of the other less active non-target lesions showing SUV increment of > 30%. * #

Note: + Target lesion is the most metabolically active lymphoma lesion
#  The 30% cut-off value is based on the expert opinions of our working committee
* The increase in FDG uptake may be due to inflammation, thus biopsy may be necessary to confirm PMD

Table V: The definitions of metabolic response criteria based on Lugano Classifications 3,6

Deauville Criteria is recommended for response assessment at
interim as well as end of treatment PET.5 Score 1 and 2
represent complete metabolic response (CMR). When a target
lesion demonstrates score 4 and 5 during interim or end-of-
treatment study, a SUV of more than 30% reduction from
baseline study represents partial metabolic response (PMR);
whereas more than 30% increment from baseline study is
considered progressive metabolic disease (PMD). Change of
SUV that does not meet the above criteria is considered no
metabolic response (NMR) or stable metabolic disease (SMD).
In additional, any new metabolically active lesions represent
progressive metabolic disease (PMD) (Table V).3,6

In order to avoid missing small residual disease, Score 3
should be interpreted with anticipated prognosis, lymphoma
subtype, clinical findings, other markers (such as CT size
reduction) and decision on escalation/ de-escalation of
treatment. For instance, score 3 is likely to represent CMR in
interim PET in HL receiving standard induction therapy.
However, score alone should not be used to decide on de-
escalation of treatment.

For the lesion occurring in the regions with high
physiological FDG uptake i.e., bowel, spleen and bone
marrow, a reduction of the previous uptake to the level not
exceeding the current surrounding normal tissue activity can
be regarded as a CMR.

Recommendation: Deauville score should be provided together
with SUV when reporting FDG PET-CT in lymphoma. Although
Deauville Criteria is useful when comparing serial studies, it is
recommended to state the Deauville score in the baseline study. If
there are multiple lesions in a particular nodal region, the highest
Deauville score lesions should be provided at each region.

NOTE 1: Deauville Criteria provides the metabolic response of the
target lesions. Morphologic (tumour size and volume) response
and other blood parameters should be taken in consideration when
assessing overall clinical response. 

NOTE 2: When measuring tumour size, bi-dimensional
measurement is recommended by the panel for routine clinical use.
The measurements should include the longest diameter of the
target lesion as recommended by RECIL 2017.23 We take note that
uni-dimensional short axis nodal measurement recommended by
RECIST 1.1 is usually used in clinical research.24 Although CT
tumour volume, metabolic tumour volume or total lesion glycolysis
has been well studied in evaluating tumour response, it is not yet
incorporated in the general guidelines.

INDICATIONS OF FDG PET-CT IN LYMPHOMA
PET-CT is considered the standard-of-care imaging for
staging, response assessment and surveillance of lymphomas
(Table III). When the initial PET-CT demonstrates low FDG
avid nodes, subsequent diagnostic CT should be used to
monitor morphological response.

Recommendation: FDG PET-CT should not be used to diagnose
lymphoma in suspected cases. Histopathological results remain
the gold standard. However, PET-CT may be useful to map the
distribution of active lesions and identify the optimal biopsy site for
histopathologic confirmation.
Terminology such as “baseline scan”, “interim scan” and
“end-of-treatment scan” are widely used in clinical practice.
(Table III) However, some clinicians prefer terminologies like
“pre-treatment scan” and “post-treatment scan”. It is
important that both the referring clinicians as well as the
reporting nuclear medicine physicians share the same
understanding of the terminologies used. 

STRUCTURED FDG PET-CT REPORT FOR LYMPHOMA
The report usually contains the following sections:

CONCLUSION
This document provides essential elements and standardized
terminologies used in PET-CT reporting in lymphoma.  It is
intended to provide a practical guide to Malaysian
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physicians involved in lymphoma management in reporting,
interpreting, and understanding the PET-CT report. We hope
that these joint statements will lead to more collaboration
and cross-disciplinary input among all parties in optimising
lymphoma management in future. In view of rapid progress
in lymphoma imaging and therapy, these recommendations
will be reviewed within 5 years. 
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ABSTRACT
Introduction: In Sudan, cancer a common health challenge,
is the leading cause of death after malaria and viral
pneumonia. The aim of the review is to determine the risk
factors associated with esophageal cancer (EC) among
Sudanese population. 

Methods: All published online data concerning EC
epidemiology, diagnosis, and management in Sudan were
studied.

Results: The prevalence of EC in Sudan is ranked fourth
among cancer types in males and fifth in females. The
squamous cell carcinoma is more predominant than
adenocarcinoma. The dietary, dysplasia and teeth loss,
cigarette smoking, age, sex, GERD, genetic and
environmental interactions remain a risk for developing EC
in clinical practice. A significant challenge for treatment is
that most of EC patients were often diagnosed in advanced
stages due to the lack of early clinical symptoms.
Management of EC depends on patient fitness and tumor
stage, endoscopic removal was used for early tumors, while
chemotherapy, chemo-radiotherapy, surgical resection, or
combinations of these were used for advanced tumors.
Despite improvements in the management and treatment of
EC patients, the general outcome remains very poor.
Furthermore, using molecular techniques to better
understand the etiology of EC, it may assist in identifying
complicated and critical issues and improve therapy
towards a new treatment strategy. 

Conclusion: The remarkable factors associated with EC
among Sudanese are geographical variation, environmental
factors, ethnic differences, dietary and social habits.
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INTRODUCTION
Esophagus cancer (EC) is ranked sixth in causing cancer
death worldwide.1 Squamous cell carcinoma and
adenocarcinoma are the two histological subtypes, varying in
geographical and racial distribution.2 Etiologically
adenocarcinoma is primarily associated with gastric reflux,
and Barrett’s esophagus is a more common cancer type in
developed countries that increased significantly to the global

health burden.3 In contrast, squamous cell carcinoma was
associated with red meat consumption, low intake of fresh
fruit and vegetables, drinking hot tea, smoking, alcohol
consumption, poor oral health, is more prevalent in a lower
socioeconomic group and among those in developing
countries.4

In our previous study we found that EC was associated with
many risk factors such as age, sex, alcohol smoking, tobacco
use, red meat, poor oral health, low intake of fresh food, and
socioeconomic status. The study demonstrated that the
literature on EC was continuously growing, in the field of
squamous cell, carcinoma and adenocarcinoma. Research in
EC was supported by China and United States of America
(USA) funding agencies. Therefore, China, USA and Japan
are the top productive countries on EC research.5

EC is a fatal disease among Sudanese populations and sub-
Saharan Africa concerning prognosis and mortality rate.6 It is
the most reported gastrointestinal cancer,7 with
approximately 5.8 per 100000 cases in the general Sudanese
population.7 EC cases were relatively increased since 1993,
with an estimated rate of 4.6% among Sudanese7 to 5.4% in
the year 2006.7 In 2000, cancer was the third leading cause of
death after malaria and viral pneumonia, accounting for 5%
of all deaths.7 EC ranks the 4th among Sudanese males and
5th cancer among females.8 The incidence of
adenocarcinoma was increased by 11% from 1986 to 19917 to
44.5% in 2010.9 The remarkable factors associated with EC
among Sudanese are geographical variation, environmental
factors, ethnic differences, dietary and social habits, in
addition, genetic factors.10,11

Cancer registry in Sudan 
Sudan is like other developing countries where the primary
health system focuses against infectious diseases with less
attention given to non-communicable diseases owing to an
increase in EC cases.2 The first national cancer registry was
started in 1967, supported with a grant from the
International Union against Cancer (IUAC) in cooperation
with University of Khartoum, Stack Medical Research
Laboratory, and the Ministry of Health, Sudan.2 Recently, the
primary cancer data are obtained from the hospital-based
cases at only two oncology centers.6 The first is the “Radiation
and Isotope Center in Khartoum State, and the second is
“National Cancer Institute in Gezira State established in 1992
by the University of Gezira. These centers were still facing
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many problems, such as lack of running cost and research
activities, budget to support professional medical care staff,
the fund for expansion of cancer registration at the state
level, qualified oncologist, the fund for carryout health
awareness, week health information system, insufficient
cancer diagnostic facilities, lack of a national population-
based cancer registry and standardized pathological
reporting.12

Geographical distribution of esophageal cancer
Sudan is a large country with diversity in the population and
the environment.13 The change face EC presents a vast
challenge in the management and control. The incidence of
EC in Western Sudan was 38.9%, Khartoum state 30.5%,
White Nile 18.1%, Eastern Sudan 5.5%, Northern Sudan
4.5%, and Blue Nile state 2.8%.11 In the Gadarif State in
Eastern Sudan, the EC cases are slightly higher among people
living in town compared with the rural area, and the reason
is that urban area has better health services and diagnostic
tools.14 Ali and Ibrahim15 indicated that Khartoum and North
Kordofan were the most geographical areas in Sudan affected
by cancer. The population of the Southern and Eastern
African Sub-Regions had ten times higher age-gender
incidence and prevalence rates compared with the Western
African Sub-Region.16 

The incidence of esophageal cancer in Sudan
The incidence of EC was 1.4% in early 1977. Recently, 9.6%
of patients referred for endoscopy units in Gezira state were
proved to have EC.17 Incidence data derive from population-

based cancer registries reported as 5.8 per 100000 in the
general Sudanese population and 8.9 per 100000 in adults
more than 15 years were at risk with EC.8 The highest
incidence was reported in the Northern region than in South
Sudan.8 In Sudan, the prevalence of the EC is generally higher
among males.17 The incidence of EC is high at the age of more
than 15 years.7 A recent study showed the incidence rate was
higher in adults at 65 years (Figure 1).8 The mortality rate of
10% indicated a remarkable improvement compared with
the previous reports back to fifteen years ago.7 

Clinical presentation of the esophageal cancer
In Sudan, the most common clinical presentation was
dysphagia, followed by loss of body weight.18 A few patients
presented with epigastric pain and back pain,11 pressure or
burning, worsening indigestion or heartburn, and coughing
or hoarseness.18 The mean duration of dysphagia was 120
days.11 

Squamous cell carcinoma was the common type of EC 92.5%
compared to adenocarcinoma 4.7%.11,19 In contrast, Elhadi et
al.18 reported 80.6% were adenocarcinoma, and 19.4% were
squamous cell carcinoma. Adenocarcinoma was more
frequent in males 75%, compared with females 25%, whereas
Squamous cell carcinoma was more frequent in females
63.6%, compared to males 36.4%.2

The well-differentiated tumors were most common among
the patients with Squamous cell carcinoma, in both males,
42.9%, and females 51.8%.11 Whereas, poorly differentiated

Gender Male: Female ratio Country References
1:3.3 Sudan Mohammed et al., 2012
1.3:1.0 Sudan Mahmoud et al., 2014
0.7:1.5 Sudan Elhadi et al., 2016
2:1 African Sub-Sahara region Kachala, 2010

Age (year) Range Country References
52-66 Sudan Mohammed et al., 2012
45-64 Sudan Mohammed et al., 2014
50-80 Sudan Ali and Ibrahim, 2014
31-93 Sudan Elhadi et al., 2016

Table I: Gender ratio and age distribution of esophageal cancer patients in Sudan

Fig. 1: Age-wise distribution of esophageal cancer incidence among the top 10 cancer reported during the year 2009-2010 Saeed et al.8
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tumors were predominant among the patients with
Adenocarcinoma, representing 32.1% and 42.8% of the
Adenocarcinoma in male and female patients, respectively.11

In general, the site of the tumour was located in the middle
and lower third of the esophagus.18,19 Gasmeseed et al.11

indicated that squamous cell carcinoma cases were located in
the middle and lower third of the esophagus, while most
adenocarcinomas were located in the lower third.10 

Risk factors associated with esophageal cancer
EC and gastrointestinal malignancies are the most common
cancer, caused risk for up to 25.3% of people.20 The rich diet
in red and processed meat, saturated fats, and low intake
fruits and vegetables, dysplasia, and teeth loss remain a risk
for developing esophageal adenocarcinoma in clinical
practice.18,21 The incidence of esophageal carcinoma is rare in
young people, and increases with age, reach the peak in 70
to 80 years of age.22 GERD, cigarette smoking, and sex are
also associated with esophageal adenocarcinoma.22,23

Gender
EC ranks fourth in Sudanese males, and the fifth in females7,
it was more predominant in females.2,15,18-20 The male-to-
female ratio was 1:2 for squamous cell carcinoma and 2:1 for
adenocarcinoma.11 A minor female predominance was
reported in Uganda in East Africa and Guinea in West
Africa.13 In contrast, Mahmoud et al.24 indicated that EC is
more prevalent in males (Table I). In African countries, the
male-to-female ratio for EC was closer to 2:1 Tanzania,25

Kenya,26 and South Africa.27 The reason for male-dominant is
that smoking and alcohol drinking were more prevalent
among males.28 In addition, the inhibitory effect of estrogen
in the growth of EC cells was reported. However, there is no
documented role of estrogen in human EC etiology.29 On the
other hand, women with EC tend to have a better prognosis
than men.30  

Age 
The maximum incidence of EC was in the 6th and 7th
decades.10 Previous studies have shown that the average age
of females was 52.75 ± 11.66 years, and that of males was
66.11 ± 9.52,19 while the average age for both male and
female was 62.57±15.1years,18 and 47.3% of women were in
the age between 50 and 80 years old.15 A recent study has
shown that the peak was in the age 65 -69 years 40%,
followed by 50 -54 years 27%, and over 70 years old 8.1%.2

Nutrition 
Several studies reported a positive association between EC
and alcohol and tobacco consumption,31 low intake of fresh
fruit and vegetables,4 exposed to the hot drinks and food,14

achalasia, lime, and caustic fluids ingestion.19 Poor
nutritional status, low fruits and vegetables intake are
suggested to be partially responsible for EC. The nutritional
status of EC patients was associated with surgical
resectability, response to chemotherapy, length of hospital
stays, and survival rate.32 Patients on jejunostomy catheter
feeding were considered optimized to receive neo-adjuvant
therapy based on clinical assessment. A recent study revealed
that feeding jejunostomy catheter combined with a locally
prepared feeding formula was provided a reliable nutritional
option for esophageal cancer patients in developing
countries.9

Smoking and Alcohol consumption
Smoking is a risk factor, especially for people living in
Western countries, and the risk increases by three-fold to
sevenfold for smokers compared with non-smokers people.33

However, smoking on EC is considerably higher among Asian
populations compared with Western populations. In China,
poor oral health, cigarettes, and hookah smoking, and
smoking were not significantly associated with the risk of EC
in the long-term.4

The incidence of tobacco smoking use among urban adult
males is increasing in Sudan.7 Among the male EC patients,
the manual laborers had the highest percentage of ever
tobacco use and alcohol consumption 66.1%, followed by the
office workers 50% and farmers 37.3%.11 Ever tobacco use was
most common among patients who come from the Nilotic,
Nubian, and Guhaina tribal backgrounds.11 Ever tobacco use
was frequently reported by males with adenocarcinoma
57.1% and squamous cell carcinoma 47.7%.11 Alcohol is a
risk for developing upper aero-digestive tract cancer.34 

Socioeconomic status
The socioeconomic status of the population was associated
with a higher risk of EC in both developed and developing
countries.35 In Sudan the daily diet components intake by
people are poor, only few people have access to fruits and
vegetables, which may have suggested to be partially
responsible for EC. In Gezira State, EC patients who had
occupations typically associated with the low socioeconomic
status was associated with a higher risk of EC incidence.11 In
China, low socioeconomic status and obesity were associated
with a higher risk of esophageal squamous cell carcinoma.4
In addition, people's lifestyles, environmental and
socioeconomic factors, such as reproductive and access to
medical and health care services, were associated with EC.36

Both body mass index and abdominal obesity were
associated with the risk of cancer.37 Obesity is a major pubic-
related disease in developed countries.38 Tooth loss was
positively associated with squamous dysplasia of the
esophagus, while good oral hygiene was negatively
associated.39 

Gastro-esophageal reflux disease 
Gastro-esophageal reflux disease is the main esophagus
adenocarcinoma risk factors.18,24 Weekly GERD symptoms
increase the odds of esophagus adenocarcinoma five-fold,
and daily symptoms increased the odds seven-fold compared
with those with less frequent episodes.40 In Sudan,
gastrointestinal malignancies are the most common cancer;
25.3% is EC.10 Gastro-esophageal reflux disease (GERD) and
Barrett’s esophagus are associated mainly with
adenocarcinoma.3,19 Other studies also indicated that GERD is
more common in patients with adenocarcinoma than
squamous cell carcinoma, representing 5.5% for squamous
cell carcinoma and 34.7% for adenocarcinoma.41 GERD can
cause and exacerbate mental complications in patients.
Mental factors (anxiety and depression) play important roles
in the development of GERD, especially non-erosive
esophagitis.42 In addition, anxiety and depression levels were
significantly higher in subjects with GERD than in controls.43

Infectious pathogens
Helicobacter pylori infection was negatively associated with
esophageal adenocarcinoma. The infection confers a
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protective effect for esophageal adenocarcinoma.24 H. pylori
infection leads to atrophic gastritis and decreased gastric acid
production, neutralizes the acid through the production of
ammonia, decreased acid exposure of the distal esophagus,
which reduces the chances of esophagitis and esophageal
adenocarcinoma.44 Xie et al.45 indicated that H. pylori
infection decrease the risk of esophageal adenocarcinoma by
41% through gastric atrophy, which leads to acid reduction.

In patients with GERD, the prevalence of H. pylori infection
was higher among patients with than without peptic ulcers.46

Early studies revealed that H. pylori eradication was positively
associated with reflux esophagitis or GERD symptoms in
patients with gastric and duodenal ulcer diseases.46 A recent
meta-analysis demonstrated that eradication therapy of H.
pylori was related to a higher risk of developing de novo GERD
in Asian studies.47 

Human papillomavirus (HPV) is one of many factors
contributing to EC.48 HPV16 and HPV18 are the most detected
types associated with cancers.49 These serotypes have a strong
association with vulva, anus, penis, and oropharynx
cancers.49 The wide range in HPV positivity could reflect, in
part, differences in the sensitivity of the various detection
methods used (PCR, In-situ hybridization, Southern blot
hybridization, and Immunohistochemistry), and also
differences in the incidence of HPV in the tumour samples
examined.62 There is no study to confirm the association of
HPV with cancer in the Sudanese population.6

Epstein Barr Virus (EBV) infection and exposure to
Plasmodium falciparum are cofactors in the pathogenesis of
Burkitt's lymphoma, the most common pediatric cancer in
equatorial Africa.51 Furthermore, immunocompromised hosts
and EBV have associated nasopharyngeal carcinoma and B
cell lymphoma in the Sudanese population.6 The etiological
effects of EBV might cause EC in Sudan.52 

Human immunodeficiency virus (HIV) related
immunosuppression is a strong risk factor for Kaposi's
sarcoma, associated with its specific herpesvirus, and non-
Hodgkin lymphoma, associated with Epstein Barr virus.53

HPV-associated cervical carcinoma is also considered an
AIDS-defining malignancy.53,54 AIDS-defining malignancies
were reported in Zimbabwe, Zambia, Uganda, Rwanda, and
South Africa.55

Schistosomiasis is endemic in Sudan, Schistosoma.
haematobium was associated with bladder cancer.56
Recently a case of sigmoid colonic adenocarcinoma
coexisting with schistosomiasis was reported.57 Schistosoma
mansoni ova were seen in the tumor tissue.57 An astomotic
esophageal leak due to Taenia saginata following
esophagectomy for esophageal cancer in a 50-year-old
female with squamous cell carcinoma at the lower third site
was reported.58

Genetic factors
Genetic and environmental interactions play a role in the
incidence of EC progression.59 Host genetics contribute up to
one-third of the risk for sporadic Barretts esophagus and
esophageal adenocarcinoma development, and 7% of
Barretts esophagus and esophageal adenocarcinoma cases

are familial.60 In the USA, the incidence rate was greatest for
each stratification in males, blacks, distant disease, and
adenocarcinoma.61 Familial aggregation of esophageal
carcinoma in northern regions of China was reported.62

Ethnic and genetic factors are stand towards an increase the
cancer cases in Sudan and Africa region.36,63 There was an
association between family history and EC.14 Guhaina was
the most prevalent tribal origin for cancer in Sudan 42.2%,
followed by Jaali 23.9%, Beja 11.2% and Darfurian 5.6%.11

Tylosis, an autosomal dominant disease, was related to
esophageal squamous carcinoma.53 Somatic mutations in TP
53 and other tumor suppressor genes were reported in
esophageal squamous cell carcinomas.63 There is a
mutational profile of EC that closely resembles those of
squamous cell carcinomas.64

The p53 arg/pro polymorphism has a different pattern of
frequency in various types of cancer in Sudanese patients,
indicating different etiology and biology of these tumors.65

Overexpression of TP53 protein and mutation in exon 4 and
8 were associated with EC in Sudanese patients.63

Genome-wide association studies (GWAS) identified loci
linked to esophageal embryonic development (FOXF1,
BARX1), host immune response (MHC locus 16.24), and
cellular proliferation and transformation (CRTC1 (19p13)).66

Epigenetic was associated with the development of
esophageal adenocarcinoma.67 Identification of susceptible
genes and biomarkers will predict the treatment response of
patients and improve their survival rates. 68

Environmental factors 
There is evidence of the association between environmental
and occupational exposures and specific cancer types.69 In
Sudan it is difficult to assess the possible role of air pollution
in the disease. Air pollution in rural areas is low to moderate,
and in the urbanized areas is moderate to high.6 In general,
air pollution was derived from industries, oil-producing
facilities, and traffic. Whereas, in Sudan and other African
countries, fires lit for cooking within poorly ventilated mud
huts and the habit of burning trash were main factors.6
Active pesticide ingredients used to control mosquito, pests of
cotton, and other rotation crops were risks for cancer.6

Common hazardous substances in the workplace include
acids, caustic substances, disinfectants, heavy metals,
including mercury, lead, cadmium and aluminum, paint,
pesticides, petroleum products and solvents. Health effects
depend on the type of hazardous substance and the level of
exposure (concentration and duration).  Occupational
exposures such as polycyclic aromatic hydrocarbons, silica,
and mixed dusts have been consistently shown to increase
risk of esophageal cancer, while the risk has decreased
among education employees and technical workers.70 In
contrast, specific airborne occupational exposures do not
seem to be of major importance in the aetiology of EC.71

Diagnosis of Esophageal cancer
Delay in the diagnosis of EC caused a potentially life-
threatening condition and increased mortality. The poor
diagnosis of EC highlights the need to improve detection and
prediction methods. A challenge facing proper diagnosis is
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the lack or availability of reagents of poor quality, which
effect diagnosis and later improper treatment of cancer.13

Very few specialist doctors are working on EC and they are
only in Khartoum, the Capital of Sudan, so those in other
cities are facing poor diagnosis problems. The local training
for clinical oncologists is started in the late 1990s, provided
trained staff committed to work in the country.13 EC is often
diagnosed in its advanced stages due to the lack of early
clinical symptoms.68 Patients with the same clinical features
and treatments may have different clinical outcomes,
indicating that genetic variants may effect EC prognosis.34

Squamous cell carcinoma of the esophagus presents as
asymptomatic, lead to late diagnosis with a poor prognosis.62 

Management of esophageal cancer
EC is a fatal malignant worldwide, increased dramatically in
the Western world.68 Despite improvements in the
management and treatment of EC patients, the general
outcome remains very poor for over 5-year survival rates 10%
and 5-year post-esophagectomy survival rates 15-40%.68

Primary prevention of EC includes tobacco avoidance and
alcohol intake, maintenance of a healthy weight, increasing
fresh fruit and vegetable intake, and reduction in red meat
consumption.1

Management of EC depends on patient fitness and tumor
stage. Early tumors may be suitable for endoscopic removal,
and locally advanced cancers are treated with chemotherapy,
chemo-radiotherapy, surgical resection, or combinations of
these.1 Patients with EC that are not suitable for operative
management are treated with systemic chemotherapy.1 In
Sudan, patients often have advanced disease at presentation,
they are dehydrated and malnourished, making rehydration
and feeding an emergency initial step in the management.8

Treatment of esophageal cancer
The crucial point of EC management is the time from the
initiation of symptoms to admission to primary health care
centers or hospitals. In Sudan, Radiation and Isotope Center
in Khartoum, established in 1959, and National Cancer
Institute, established in 1999, were provide chemotherapy
and radiation treatment for cancer patients.11 The early
detection of cancer requires early diagnosis for symptomatic
patients and screening of asymptomatic patients at risk.7 A
significant challenge to the treatment of cancer is that most
patients present with advanced-stage disease. In Sudan, 78%
of patients seek first medical treatment at stage III or IV of
disease. In these stages, treatment involves multiple
modalities, including surgery, radiotherapy, chemotherapy,
and hormone therapy.15 Patients with advanced or metastatic
EC are treated with cytotoxic chemotherapy; those who are
HER2 positive may also benefit from trastuzumab treatment.1

Immuno-oncology therapies have promising early results in
squamous cell carcinoma and adenocarcinoma.1 Neo-
adjuvant concurrent chemo-radiotherapy has been
increasingly administered to treat EC.72

Clinic-based cohort studies have shown a significant
association between treatment with proton-pump inhibitors
and a decreased risk of high-grade dysplasia and
adenocarcinoma in patients with Barrett’s esophagus.24

Cervical esophageal squamous cell cancers are treated with
chemotherapy and radiation therapy. Mid and lower

esophagus and gastric cardia were treated with induction
therapy and esophageal resection.3 Endoscopic therapies,
including radiofrequency ablation, endoscopic mucosal
resection, and endoscopic sub-mucosal dissection, have
become the standard treatment modality for Barrett’s
esophagus and early carcinoma.3 Observational studies with
a large number of patients showed that the use of non-
steroidal anti-inflammatory drugs, proton pump inhibitors,
and statins in patients with Barrett’s esophagus, reduced the
progression to adenocarcinoma.79 Minimally invasive
esophagectomy by thoracotomy is gaining acceptance due to
advantages in short-term outcomes.73

Radiation therapy in Sudan was started in Khartoum
Teaching Hospital in 1959, with a superficial x-ray machine
and deep x-ray machine. In 1967, the work was started in a
new oncology hospital in Khartoum. Brachytherapy using
radium-226 was first used in the same hospital. Later in the
1990s, the old name of the hospital was changed to
Radiation and Isotopes Center of Khartoum (RICK). In 1999
radiation therapy was started in the Institute of Nuclear
Medicine and Molecular Biology, the University of Gazira in
Madani. Since then, radiation therapy Divisions have been
established in the College of Medical Radiologic Sciences,
Sudan University of Science and Technology, and cancer
centers all over Sudan.69

CONCLUSIONS 
As a result of increasing EC cases in Sudan, there is an urgent
need for early detection programs for patients to attend the
cancer center for treatment and make the EC treatment more
effective, less costly and invasive, and conduct rapid
confirmed and appropriate therapy for patient diagnoses
with EC. Furthermore, understanding the etiology of EC using
molecular techniques may assist in the management and
identifying complicated and critical issues and improve
therapy towards a new treatment strategy. Understand a
significant impact of changes in community dietary
behaviors, eco-environmental effects, ethnic, dietary, and
cultural, and other factors associated with increased EC
incidence. 
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ABSTRACT
Introduction: Antibiotic resistance is a burgeoning problem
worldwide. The trend of bacterial resistance has increased
over the past decade in which more common bacteria are
becoming resistant to almost all the antibiotics currently in
use, posing a threat to humans and even livestock.

Methods: The databases used to search for the relevant
articles for this review include PubMed, Science Direct, and
Scopus.  The following keywords were used in the search:
Antimicrobial resistance, Malaysian action plan, antibiotic-
resistant bacteria, and Malaysian National Surveillance on
Antimicrobial Resistance (NSAR). The relevant articles
published in English were considered. 

Results: The antibiotic-resistant bacteria highlighted in this
review showed an increase in resistance patterns to the
majority of the antibiotics tested. The Malaysian government
has come up with an action plan to create public awareness
and to educate them regarding the health implications of
antibiotic resistance.

Conclusion: Antimicrobial resistance in Malaysia continues
to escalate and is attributed to the overuse and misuse of
antibiotics in various fields. As this crisis impacts the health
of both humans and animals, therefore a joined continuous
effort from all sectors is warranted to reduce the spread and
minimize its development.

KEYWORDS: 
Antimicrobial resistance, Malaysian action plan, antibiotic-
resistant bacteria

INTRODUCTION
Antimicrobial resistance arises as microorganisms survive
and reproduce when exposed to antimicrobial drugs. Back in
1907, Paul Ehrlich, the father of modern chemotherapy
observed that the organism in trypanosome infections
sometimes appears to be resistant to the agent used. Due to
specific resistance, he observed that fuchsin dye-resistant
strain was still susceptible to an arsenic compound, while a
strain resistant to the arsenic compound retained sensitivity
to the dye. Later in 1908, he proposed that the resistance can
be steadily inherited once it is acquired.1 

This review provides a general overview of the antimicrobial
resistance trends of selected clinical isolates in Malaysia

which were obtained from various studies, as well as the
Malaysian National Surveillance on Antimicrobial
Resistance (NSAR) annual reports. 

Antibiotic Resistance Trends
The emergence of antibiotic-resistant microorganisms is a
serious public health problem.2 Developed countries have
shifted their drugs towards more expensive one due to the
lack of potency of the drugs towards common pathogens.
Meanwhile, the developing and least developed countries opt
for alternative drugs due to financial constraints which has
led to the increased morbidity and mortality.3

The World Health Organization (WHO) has come up with a
surveillance system called the Global Antimicrobial
Surveillance System or GLASS. An early release of the data
has shown that there was high antibiotic resistance incidence
in both high-income and low-income countries with the
occurrence of up to 500,000 cases across 22 countries.4 

A report by World Bank in 2016 on antimicrobial resistance
had predicted that financial burden will mostly be felt by low-
income and middle-income countries.5 The antimicrobial
resistance rate has increased by two folds in the last 20 years
and has killed approximately 700,000 people per year
globally. The number is estimated to escalate to 10 million
deaths annually by 2050 whereas the financial burden could
cost up to US$100 trillion (RM416.65 trillion).6 This situation
highlights the urgency of an action plan to combat the issue
comprehensively.

Prevalence of Antibiotic-Resistant Bacteria in Malaysia
Escherichia coli
The urinary tract infections caused by Escherichia coli (E. coli)
is the most common bacterial infection in patients
worldwide7 and its occurrence is estimated to be up to 88.0%.8

Malaysia is one of the countries with higher E. coli resistance
towards aminopenicillin.9 Data from various public hospitals
in Malaysia revealed that the majority of the tested E. coli
isolates showed the highest resistance rate to penicillins
ranging from 68-100% (Table I).  This resistance pattern
remains for years and in fact, some of the isolates were also
resistant to two or more antibiotics (multidrug-resistant).10

Data also showed that from the year 2004 to 2018, the
resistance of E. coli to carbapenems remains low within the
range of 0-5%, with a steady increment reported over the
years.11-16
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Additionally, an imipenem-resistant E. coli was reported
between 2006 and 2009 and were among the first resistant
isolates reported in the country.12 Resistance rates of more
than 85% for ciprofloxacin and cefuroxime were also
reported between 2017 and 2018.15 The data presented
showed that E. coli is resistant to antibiotic groups that have
been widely used for the longest time, although some
fluctuations were observed which is due to the number of
isolates tested in the individual hospitals. Many studies have
suggested that the intrinsic resistance and the expression of
numerous efflux pumps could be the major contributors to
the resistance patterns observed in  this  organism. 

Acinetobacter baumannii
Acinetobacter baumannii (A. baumannii) is an opportunistic
pathogen that can easily acquire resistance elements such as
plasmids and conjugative transposons.17 The broad-spectrum
carbapenems are the antibiotic of choice for complications
associated with A. baumannii although the resistance rate has
been increasing in the last two decades. 

A report by University Malaya Medical Centre (UMMC)
between 1996 and 1998 showed a 100% carbapenems-
resistant Acinetobacter baumannii (CRAB) resistance towards
amoxicillin-clavulanate, ampicillin, cefoperazone, and
cefuroxime. Additionally, more than 90% resistance was
observed for cephalosporins, gentamicin, and ciprofloxacin.18

Over the years, the resistance rates for penicillins showed a
decrement up to 50%.13,16,19-23 

The resistance rates for cephalosporins do not show
substantial change, although in 2018 for the first time in
several years, the resistance rate plummeted to 37.9% (Table
II). Conversely, the resistance rates to carbapenems and
aminoglycosides fluctuated with the highest rates reported
between 2017 and 2018. The data also showed an increasing
trend of resistance to fluoroquinolones with an average of
93% in the last two years.16,23 

Klebsiella pneumoniae
Klebsiella sp. are a reservoir for antibiotic-resistant genes and
can transfer the gene to other Gram-negative bacteria.
Studies on Klebsiella pneumoniae (K. pneumoniae) infections
and antibiotic resistance in Malaysia are scanty. Between
2010 and 2012, the majority of the K. pneumoniae isolates
tested were resistant to second and third generations
cephalosporins (97-100%).24,25 As shown in Table III, the
ampicillin, amoxicillin-clavulanate acid and aztreonam
resistances were high among K. pneumoniae species with an
average of 94-100%.25 The trends plunged drastically in 2013
and 2017 13 with the lowest resistance rates recorded that is
possibly due to the significant number of isolates tested as
compared to the earlier years. The resistance rate to
gentamicin was recorded between 2010 and 2017, with the
lowest resistance rate recorded in 2017 (8.5%).13 Data also
revealed a steady increase in the resistance pattern to
carbapenems.13 

Staphylococcus aureus
Staphylococcus aureus (S. aureus) possesses the ability to
develop a resistance mechanism to various antibiotics 26 and
its resistance towards β-lactams is due to the presence of the

mecA gene.27 One of the earliest reports from Hospital Kuala
Lumpur (HKL) recorded all 539 MRSA isolates were resistant
to penicillin.28 The resistance rates remained constant until
2018 with 100% isolates were resistant (Table IV). Likewise,
the resistance rates to gentamicin persisted over the years
with the highest rates reported between 1990-1991 and 2002-
2007.28,29 Resistance to erythromycin showed a steady declined
over the years, while the isolates showed an increase in
resistance patterns to clindamycin, from 0% in 2006-2007 to
an average of 83% in 2011-2013.30-32 Until 2018, none of the
S. aureus isolates is resistant to linezolid or vancomycin.28-33

Enterococcus sp.
Enterococcus sp. are part of the normal flora and are natural
inhabitants of nature. They are also opportunistic pathogens
that can pose serious threats to human life. Treatment for
enterococci infections is challenging as they are intrinsically
resistant to multidrug and can develop resistance to other
classes of antibiotics. From the year 2007 to 2008,
Enterococcus faecium (E. faecium) isolates showed complete
resistance to vancomycin, ampicillin, and teicoplanin.34

Although ampicillin-resistant Enterocccus faecalis (E. faecalis)
was also reported, the rates were much lesser than the ones
reported in E. faecium.13,35-36

Despite that 100% vancomycin-resistant E. faecium was
reported between 2007-2008, the rates fall to 14.1% in 2018.
Unlike E. faecium, the number of vancomycin-resistant E.
faecalis isolates were very less, with the highest rate of 6%
reported over the years.13,35-36 The resistance rates for
gentamicin and linezolid were reasonably constant over the
years for both E. faecium and E. faecalis isolates.13,16,34-36

Conversely, the resistance rates of erythromycin and
tetracycline among the enterococci isolates were high with an
average of 98% (Table V).36 

The Contributing Factors
According to WHO, misuse and overuse of antimicrobial
agents are the main causes of antibiotic resistance.4 As of
2016, the National Medical Care Survey (NMCS) has
gathered data of 27,587 patients from 545 healthcare clinics
and 5810 (21.1%) patients that received antibiotic
prescriptions through which 197 (3.4%) of them were
prescribed with more than one antibiotic.37 

Another observation revealed that the rate of antibiotic
prescriptions in private clinics (30.8%) is higher than in
public or government clinics (6.8%). Almost half of the
prescribed antibiotics are for acute upper respiratory tract
infections (URTI) followed by other diagnoses such as fever
and gastroenteritis.

Consumption of foods contaminated with pathogenic E. coli
may lead to bacterial infections and many studies on E. coli
are concerned with beef samples. A study isolated 55 E. coli
strains from ducks in Penang and showed that they are
completely resistant to vancomycin and more than 60% are
resistant to tetracycline, ampicillin, and streptomycin.38

Another study reported that out of 40 beef samples taken
from two local abattoirs in Selangor contains
Enterobacteriaceae (82.5%) and E. coli (55%).39 Although a
total of 97 antibiotics have been approved in Malaysia and
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registered with the Ministry of Health for food and animal
practice, the majority of these antibiotics are not advisable
for veterinary purposes by WHO. It was suggested that the
growth of promoter agents that are not used for human
therapeutic reasons should be used in livestock farming
instead of antibiotics used in human therapy. 

Malaysian Action Plan on Antimicrobial Resistance
The Malaysian government has revised several strategies to
curb the spread of fatal diseases and minimize the threat of
antimicrobial resistance. The action plan on antimicrobial
resistance (MyAP-AMR) is structured based on four key areas:
(1) public awareness and education, (2) surveillance and
research, (3) infection prevention and control, and (4)
appropriate use of antimicrobials.

Significant measures have been developed to slow down the
emergence of antimicrobial resistance and to avert its spread.
This includes increasing public awareness and understanding
regarding antimicrobial resistance, particularly among
healthcare workers, those under nursing care, in food and
livestock production, and aquaculture. It is important to
comprehend the emergence of antimicrobial resistance
through surveillance, monitoring and research thus,
providing information on antimicrobial issues and the
proposed risk of antimicrobial resistance.  The government is
also focused on infection prevention and control through
enforcement of appropriate antimicrobial uses to reduce
antibiotic-resistant bacteria.40 

Research findings have suggested that more educational
campaigns need to be organized to improve public awareness
and promote the rational use of antibiotics as many
Malaysians were found to have inadequate knowledge and
attitudes concerning both antibiotic use and antibiotic
resistance. Aside from that, antimicrobial stewardship and
infection control programs have been designed to optimize
the appropriate use of antimicrobials by ensuring that every
patient receives an antibiotic only when one is needed, with
the right dose and within the exact duration. This is to
optimize clinical outcomes and minimize unintended
consequences of antimicrobial use.

CONCLUSION
Antimicrobial resistance is a serious threat to human health
and this review has revealed the trends of antibiotic
resistance in Malaysia over the years. Major drivers of
antimicrobial resistance include inappropriate uses of
antibiotics in healthcare practices as well as in animal
production. A continuous effort from the related agencies to
combat antimicrobial resistance in every aspect is essential to
prevent bacteria from becoming resistant, henceforth causing
severe impacts on human health and the future economy. 
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ABSTRACT
Introduction: Acute cholecystitis (AC) is a common problem
encountered in surgical practice. This occurs due to
obstruction of the cystic duct by calculi resulting in
inflammation of the gallbladder. Increasingly, contrast
enhanced computed tomography (CECT) and Magnetic
Resonance Imaging (MRI) scans are being used for
assessment. While the imaging features of AC are well
recognized and extensively described in the literature,
radiological features of the rarer complications related to AC
such as pseudoaneurysm formation and gallbladder
volvulus are less well known. We aim to describe these rarer
findings in our pictorial review, to better educate the
clinician and radiologist, such that timely diagnoses can be
reached, and relevant management can be affected.

Methods: A collection of cases showing the common acute
gallbladder pathologies and complications such as acute
cholecystitis, gangrenous cholecystitis, emphysematous
cholecystitis, haemorrhagic cholecystitis, Mirizzi’s
syndrome, gallbladder perforation and abscess formation,
were collected between July 2016 and March 2018 at two
different medical institutions in Singapore. In addition, rarer
cases of gallbladder volvulus and vascular complications
such as cystic artery pseudoaneurysms and vessel
erosions, were also followed up. 

Results: The CT and MRI imaging features of these
conditions were discussed, with key diagnostic imaging
features emphasized.

Conclusion: Acute gallbladder pathologies are commonly
encountered in day-to-day radiology practice. Knowledge of
the rarer gallbladder pathologies and their key imaging
features will help the radiologist, in particular, the on call
radiologist in training, improve diagnostic accuracy and
allow for timely management.

KEYWORDS: 
Acute calculous cholecystitis, computed tomography, magnetic
resonance imaging, complications

INTRODUCTION
Acute cholecystitis (AC) is a common problem encountered in
surgical practice and it occurs due to obstruction of the cystic
duct by calculi resulting in inflammation of the gallbladder.

Gallstones affect 10-15% of the adult population in
developed countries, with 1-4% of such patients developing
symptoms each year.1 In the United States, AC occurs in up to
1% of patients with known gallstones per annum.2

Radiological examinations are a cornerstone in the
evaluation of patients who present with AC. Traditionally,
ultrasound is the modality of choice in the investigation of
patients who are suspected to have an acute gallbladder
pathology. However, the images obtained with ultrasound is
operator and patient dependent. Furthermore, ultrasound
may not detect complications such as perforation or
gangrene. 

Contrast-enhanced computed tomography (CECT) scans of
the abdomen and pelvis are increasingly being performed in
patients with suspected acute cholecystitis, due to the short
scan time and increasing availability in most departments.
CECT is also able to detect complications of AC such as
perforation or gangrene.  Magnetic Resonance Imaging
(MRI) is not commonly used as a primary imaging modality
to image patients with acute gallbladder pathologies.
However, magnetic resonance cholangiopancreaticogaphy
(MRCP) is useful in the detection of choledocholiathiasis and
variant biliary anatomy which would be helpful in
preoperative planning. Complications such as gangrene and
abscess formation may also be more discernible on MRI. 

The imaging features of AC are well recognized and
extensively described in literature. However, the radiological
features of the complications related to acute cholecystitis
such as pseudoaneurysm formation are less well described on
CECT and MRI.  These complications may be difficult to
diagnose prospectively if the radiologist is unaware of their
appearances. Accurate diagnosis is imperative for timely and
appropriate management. 

A. Acute calculous cholecystitis 
An impacted gallstone in the gallbladder neck or cystic duct
accounts for approximately 90-95% of cases of acute
cholecystitis. The proposed pathophysiology of cholecystitis is
as follows: the impacted stone leads to biliary stasis followed
by inflammation of the gallbladder secondary to bacterial
overgrowth. Distension of the gallbladder also causes reduced
perfusion from the cystic artery and resultant ischaemia. The
gallstones may also contribute to the inflammatory response
by stimulating prostaglandins.3
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Nicole Kessa Wee, FRCR1, Wendy Sook Chuei Cheong, FRCR2, Hsien Min Low, FRCR1

1Department of Diagnostic Radiology, Tan Tock Seng Hospital, Singapore, 2Department of Diagnostic Radiology, Changi
General Hospital, Singapore

SYSTEMATIC / NARRATIVE REVIEW ARTICLE

 This article was accepted: 31 July 2021
Corresponding Author: Dr. Nicole Kessa Wee
Email: nicolekessa_wee@ttsh.com.sg

15-CT00066new_3-PRIMARY.qxd  9/15/21  12:40 PM  Page 706



CT and MRI findings of acute calculous cholecystitis and its complications in Singapore: A pictorial review

Med J Malaysia Vol 76 No 5 September 2021 707

Patients characteristically present with a history of severe,
sudden onset of constant or colicky pain in the right
hypochondrium with nausea with vomiting. Clinical
examination may reveal a positive Murphy’s sign and
peritonitis. Patients are usually more than 25 years old with
a female preponderance (1:3 ratio).4

On CECT imaging, radiodense cholecystolithiasis is found 15-
20% of the time,3 associated with mural hyperenhancement,
pericholecystic fluid and inflammatory fat stranding. The
gallbladder is often distended and demonstrates mural
thickening of more than 3mm.5 Occasionally, enhancement
of the adjacent liver parenchyma due to reactive hyperaemia
may be present. 

On MR imaging, gallstones were recognized as dependent
signal voids on T2w imaging. Cholesterol stones may appear
as T1 hyperintense foci. Similar to CECT, the gallbladder is
often distended. The walls of the gallbladder were thickened
and hyperintense on T2. In such instances, MRCP may be
useful to show retained calculi within the common bile duct
which may predispose the patient to cholangitis and biliary
obstruction. 

Cholecystectomy is the definitive management, with
percutaneous cholecystostomy as an alternative should the
patient be a poor surgical candidate. A small percentage of
patients may develop potentially lifethreatening
complications, which will be further elaborated later in this
paper. With prompt surgical intervention, the prognosis for
uncomplicated cases of acute calculous cholecystitis is
excellent, with a low mortality rate of 3-4%.6 Majority of the
patients with AC do not experience complications. However,
a small percentage of patients who may develop potentially
life threatening complications such as gallbladder empyema,
gangrenous cholecystitis and gallbladder perforation.
Recognition of these entities is important as prompt surgical
intervention would be required. 

B. Complications of acute calculous cholecystitis
1. Gallbladder Empyema
Gallbladder empyema is a severe form of AC resulting from
stagnant bile in the gallbladder superinfected with
microorganisms that lead to pus formation in an acutely
inflamed gallbladder. It is estimated to occur in 5 % to 15%
of cases diagnosed to have acute cholecystitis.7 Pus in the
gallbladder increases the intraluminal pressure and may lead
to wall necrosis and perforation if there is no prompt
intervention. The CECT findings of gallbladder empyema are
indistinguishable from that of acute cholecystitis. 

On MR imaging, pus or purulent bile demonstrates restricted
diffusion due to the large quantities of inflammatory cells
within the purulent fluid. The diagnosis of empyema can
thus be suggested by presence of fluid demonstrating
diffusion restriction, when accompanied by an inflamed wall
of a distended gallbladder.

Identification of these findings by the radiologist would
enable prompt treatment, as this is a surgical emergency with
a high propensity for septic shock.8-10

2. Gangrenous cholecystitis
Gangrenous cholecystitis is a relatively common
complication of AC, affecting approximately 39% of patients
with acute calculous cholecystitis.11 Elderly patients, and
patients with a history of diabetes mellitus and white blood
cell count > 15,000 cells/mL are at an increased risk of having
gangrenous changes at presentation. It occurs due to
ischaemia and necrosis of the gallbladder wall. This can be
further complicated by perforation, sepsis, abscess formation.
Thus, it carries a high rate of mortality and morbidity.11 CT is
known to have high specificity but low sensitivity for acute
gangrenous cholecystitis.

The commonest CECT finding of gangrenous cholecystitis
would be lack of gallbladder wall enhancement. The
gallbladder wall is often thin and irregular in appearance.

On MR imaging, there is usually asymmetric irregular wall
thickening with inhomogeneous or absence of wall
enhancement on post-contrast sequences. Mural ulcers may
be present appearing as concave hyperintense areas on T2 fat
saturated sequences. The presence of intramural membranes
is the most specific sign of gangrenous cholecystitis and this
is demonstrated very well on MRI, where the intraluminal
membranes appear as linear T2 hypointense filling defects
within the lumen of the gallbladder. 

Patients are often treated with an emergent cholecystectomy
under the cover of broad spectrum intravenous antibiotics.
Percutaneous cholecystostomy may be performed in patients
who are not eligible for emergent cholecystectomy to relieve
the infection and act as a bridge to definitive surgery. 

3. Emphysematous cholecystitis
Emphysematous cholecystitis is a potentially life threatening
anaerobic infection of the gallbladder.  It is defined as
presence of intramural or intraluminal gas in the setting of
AC without demonstrable communication to the
gastrointestinal tract. 

It is more commonly seen in men and typically occurs in
diabetic patients.12 Clostridium welchii is the most frequently
cultured organism.13-14 Vascular compromise of the cystic
artery is thought to be one of the contributing factors, leading
to gallbladder ischaemia. This can result in increased
incidence of complications such as gallbladder wall gangrene
and perforation, causing mortality rates to rise as high as 15-
25%.12-15 There are also cases of emphysematous cholecystitis
in cancer patients on sunitinib, a tyrosine kinase inhibitor. 

Gas foci can be seen within the gallbladder wall or lumen or
pericholecystic tissues in emphysematous cholecystitis on
CECT imaging. 

On MR imaging, intramural gas is seen as signal voids along
the non dependent aspect of the gallbladder. This is in
contrast with gallstones which will be seen at the dependent
portions. This feature helps distinguish intramural gas from
an intramural stone. Other MR imaging findings of
emphysematous cholecystitis resemble those of gangrenous
cholecystitis, including irregular or asymmetric thickening of
the wall with heterogeneous high signal intensity on fat
suppressed T2 weighted images and fat suppressed T1
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Fig. 1: (A) is a CT scan of of a middle aged gentleman who presented with 2 days history of right sided abdominal pain and fever. Axial
CECT showed a distended gallbladder secondary to an impacted gallstone at the cystic duct (arrow), associated with
pericholecystic fat stranding (dashed arrow) and mild gallbladder wall thickening. (B) is an MRI of a middle aged Chinese lady
who presented with right upper quadrant pain. Coronal T2 HASTE sequence showed a calculus (arrow) in the neck of the
gallbladder associated with mural thickening (open arrow), typical for acute calculous cholecystitis.

Fig. 2: (A) is a CT scan of a middle aged gentleman who presented with right hypochondrial pain. Axial CECT showed a calculus (arrow)
lodged in the neck of the gallbladder. The gallbladder wall was thickened (dashed arrow) and also showed irregular mural
outpouchings (open arrow) which suggests mural ulceration. During surgery, the lumen of the gallbladder was filled with pus.
On CECT, AC is indistinguishable from gallbladder empyema. (B-D) are MRI images demonstrating the presence of T2w
hypointense material layering within the dependent aspect of the gallbladder, representing calculi. In the non dependent aspect
of the gallbladder, there is T2w hyperintense material (arrow, Fig 2B) demonstrating restricted diffusion (arrow, Fig 2C, 2D).
During surgery, the lumen of the gallbladder was filled with pus, corresponding to the T2w hyperintense material showing
restricted diffusion. On CECT, acute cholecystitis is indistinguishable from gallbladder empyema. (E) is a CT scan image of a
middle aged lady presented with abdominal pain and septic shock.  Axial CECT showed that the gallbladder contained multiple
calculi (arrow). The wall of the gallbladder was irregular, thin and poorly enhancing (dashed arrow), in keeping with gangrenous
change. Intraoperatively, the gallbladder showed patchy areas of gangrene. (F-G) are images of a middle aged gentleman was
in a subacute inpatient ward for rehabilitation after a motor vehicle accident. He developed fever and abdominal pain. Axial T2
HASTE sequence showed the gallbladder to be markedly distended. Multiple linear striations are seen along the wall of the
gallbladder which are suggestive of intraluminal membranes (arrow). Note that the gallbladder wall is also thinned (dashed
arrow). The contour of the gallbladder is distorted with an outpouching seen posteriorly, worrisome for focal perforation (open
arrow). (H) is a CT scan image of a middle aged gentleman who presented with acute onset of epigastric pain radiating to the
back. Axial CECT showed intraluminal gas with gas fluid level (arrow). The gallbladder wall is thickened with areas of ulceration
(dashed arrow) with surrounding fat stranding (open arrow).  No abnormal communication with the gastrointestinal tract is seen
on the rest of the images. There was no history of prior biliary surgery or instrumentation. Findings are in keeping with
emphysematous cholecystitis, which was confirmed intra-operatively.
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weighted images, indicative of intramural hemorrhagic
necrosis and formation of micro abscesses.16 

Similar to gangrenous cholecystitis, cholecystectomy is the
definitive treatment for emphysematous cholecystitis.
Emphysematous cholecystitis generally carries with it a
poorer prognosis, and the mortality rate in emphysematous
cholecystitis as high as 25%, compared with 4% in acute
cholecystitis.6

4. Hemorrhagic cholecystitis
Hemorrhagic cholecystitis refers to haemorrhage into the
gallbladder lumen as a result of mucosal ulceration and
necrosis. A few isolated cases of haemorrhagic cholecystitis
occurring in patients with haemophilia or on
anticoagulation have been described.17-19 However, bleeding
due to cholecystitis is extremely rare and is postulated that
the inflammation associated with cholecystitis may cause
vascular thrombosis.20-22

Fig. 3: (A-D) are abdominal CT scan sections of an elderly lady who was on antiplatelets for ischemic heart disease and presented with
acute right abdominal pain and vomiting. (A-B) are axial CECT scans that showed heterogenously dense content within the
gallbladder with thickened gallbladder wall (arrow), worrisome for intraluminal haemorrhage. Within the medial aspect of the
wall, there was focal mural defect (asterisk) with an adjacent haematoma (dashed arrow). A small amount of hyperdense ascites
was noted, which appeared as suspicious for haemoperitoneum (open arrow). (C-D) show the subsequent T1w MRI and T2w MRI
images, respectively that demonstrated heterogeneous T1w hyperintense and T2w hypointense material within the gallbladder
(arrow). Haemorrhagic cholecystitis with focal perforation and haemoperitoeum was confirmed intra-operatively. (E) is that of
a patient who presented with right upper quadrant pain for 5 days.  Axial CECT showed a focal outpouching at the lateral wall
of the gallbladder, in keeping with a focal region of perforation (dashed arrow). A definite mural defect (asterisk) can also be
seen. (F-G) are MRI images of an elderly lady who presented with fever and right upper quadrant pain. F is a coronal T2 HASTE
image that showed multiple signal voids within the gallbladder in keeping with calculi.  (G) is an axial T2 HASTE image that
shows a focal mural defect (asterisk) and pericholecystic collection (dashed arrow). Findings are in keeping with perforation. (H-
J) are CT scan images of a patient who presented with symptoms of small bowel obstruction. H is an axial CECT scan that showed
the presence of gas and calculi within the gallbladder (arrow). (I) is an axial CT scan that shows a calculus that was detected in
the ileum (dashed arrow) which was causing intestinal obstruction. (J) indicates that a closer evaluation of the gallbladder on
coronal CECT showed a small cholecystoduodenal fistula (open arrow) between the gallbladder (red arrow) and the air filled
duodenum (yellow arrow). These findings in (H-J) are in keeping with gallbladder perforation complicated by gallstone ileus. (K)
shows coronal CECT showed a distended and inflamed gallbladder with heterogeneously dense intraluminal content and
indistinct wall (arrow). An adjacent multi loculated intrahepatic abscess (dashed arrow) is noted with hyperdense material within
it, likely secondary to debris or blood product. Pericholecystic inflammatory stranding is also detected. These findings suggest
acute cholecystitis with hepatic abscess formation.  (L) is that of subsequent MRI of the same patient with perforated cholecystitis
showed a large, multi loculated T2 weighted hyperintense fluid collection (arrow), compatible with a hepatic abscess secondary
to perforated acute cholecystitis.

15-CT00066new_3-PRIMARY.qxd  9/15/21  12:40 PM  Page 709



Systematic / Narrative Review Article

710 Med J Malaysia Vol 76 No 5 September 2021

The presenting features of hemorrhagic cholecystitis are
similar to AC, with right hypochondrial pain being a
dominant feature. Where blood is passed through the biliary
tree into the gut, the patient also may have additional
symptoms of haematamesis or melena. Furthermore, blood
clots may form, giving rise to mechanical obstruction of the
bile ducts, resulting in painful jaundice, and mimicking the
passage of gallstones. This oozing of blood via the ampulla of
Vater, known as hemobilia, can be visualised on endoscopy.23

On CECT imaging, debris and blood products are seen as
high density material layering within the gallbladder lumen.
The presence of gallstones may be obscured by the intra
luminal blood. Free fluid seen elsewhere in the abdomen and
pelvis may be simple or high in density, depending on
whether hemoperitoneum is present due to perforation. As in
majority of patients with AC, there is often free
pericholecystic fluid and gallbladder wall thickening. 

On MR imaging, blood in the wall and lumen of the
gallbladder is T1w hyperintense due to the presence of
methemoglobin. A fluidfluid level may be seen in the lumen
of the gallbladder and extrahepatic bile ducts.
Haemoperitoneum or free fluid can be seen in the peritoneal
cavity if the gallbladder is perforated. 

Angioembolisation of the bleeding vessel may be undertaken
to stop the bleed and to stabilize the patient.23 Subsequently,
an elective cholecystectomy can be performed when the
patient had recovered from the acute episode. 

5. Perforated cholecystitis
Gallbladder perforation is a potential complication of AC,
with a reported mortality rate ranging from 12-42%.24

Increased intraluminal pressure within the gallbladder
lumen results in ischaemia of the gallbladder wall, rendering
it susceptible to perforation. Perforation occurs in 2-11% of
acute cholecystitis patients.11

The fundus is the commonest site of perforation, given that it
is the most distal part of the gallbladder with the least blood
supply.25 Fundal perforations are less likely to be covered by
the omentum.25 As a result, bile drains into the peritoneal
space, resulting in free biliary peritonitis and stones within
the peritoneal cavity. Non fundal perforations are easily
sealed by the omentum or the surrounding intestines. Hence,
the inflammatory process is confined to the right upper
quadrant with formation of a pericholecystic abscess.25

CECT may show visible defect in the wall of the gallbladder.
More commonly, a focal outpouching is seen which suggests
the presence of a defect. Patients often have bile leakage as a
result of perforation and a pericholecystitic fluid collection
with adjacent inflammatory fat stranding may result. 

On MR imaging, there was disruption of the gallbladder wall,
which shows up as a mural defect. Often, a pericholecystic
abscess is seen adjacent to the site of perforation. When a
pericholecystic abscess is present, the gallbladder lumen
communicates with the abscess through the disrupted
gallbladder wall.  

Fig. 4: (A) 60 year old male patient presented with three days duration of right hypochondrial pain. (A-B) are coronal and axial CECT,
respectively that showed a distended gallbladder with layering hyperdensity (arrow) due to the presence of blood / sludge. There
was a focal nodular hyperdensity at the lateral gallbladder wall in a non dependent aspect which was similar in configuration
on the venous and delayed phases, suspicious for a pseudoaneurysm (dashed arrow). There was also a right subdiaphragmatic
collection of low attenuation, possibly representing ascites (asterisk). The patient subsequently underwent angioembolisation.
(C) is a selective angiogram of the hepatic artery that showed contrast blush from the cystic artery. (D) shows the super selective
angiogram of the cystic artery that revealed a widenecked pseudoaneurysm (dashed arrow), which was embolised using glue.
*RHA = right hepatic artery, GDA = gastroduodenal artery, CA = cystic artery
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The inflamed gallbladder can also perforate into the adjacent
liver parenchyma, resulting in the formation of an
intrahepatic abscess.

The treatment for perforated cholecystitis is that of an
emergent cholecystectomy with abdominal lavage to treat
peritonitis.25,26 Drainage of the abscess if present, should also
be performed in the same setting. 

6. Cystic artery pseudoaneurysms
Formation of a cystic artery pseudoaneurysm is a very rare
complication of AC.  Typically patients present with a
combination of upper abdominal pain, hematemesis and
jaundice,  known as Quinke's triad.27,28 Approximately 50
cases have been reported worldwide.29 More than half these

cases were associated with cholecystitis or cholelithiasis, and
more than 75% of these patients presented with haemobilia
resulting from rupture of the aneurysm. 

In AC inflammatory changes surrounding the gallbladder
can result in fibrosis encasing the cystic artery and
weakening its wall, giving rise to aneurysm formation.29

These aneurysms are likely to rupture when the tamponade
effect of the surrounding inflammatory fluid tension is lost.
Hence, drainage of the pericholecystic fluid via
cholecystostomy is usually delayed until embolisation of the
pseudoaneurysm is completed.30,31

On CECT imaging, the pseudoaneurysm appears as a well
circumscribed hyperattenuating lesion on the plain phase.

Fig. 5: (A-C) are axial CECT images of an elderly female who presented with right upper quadrant pain and vomiting. The gallbladder
was markedly distended with a change in axis at the mid body (double headed arrow in Fig 5A and 5C). Enhancing soft tissue is
noted at the point of axis change (Fig 5B, arrow). There was gallbladder torsion noted intra-operatively. (D-E) are those of an
elderly lady presented with epigastric pain and vomiting. Axial CECT (Fig. 5D) showed an impacted gallstone within the cystic
duct (arrow) compressing on the common hepatic duct (open arrow). (E) shows that the common hepatic duct (open arrow) and
intrahepatic biliary tree (dashed arrow) were dilated (Fig. 5E).  Findings were consistent with Mirizzi's syndrome.
Figure 5(F-G) are those of a patient who presented with right upper quadrant pain and jaundice. Coronal T2 HASTE image
showed a calculus is lodged in Hartmann’s pouch of the gallbladder (arrow in Fig. 5F). As a consequence of the mass effect, this
had caused compression on the common hepatic duct (open arrow), with resultant dilation of the intra hepatic biliary ducts
(dashed arrow) as demonstrated on the 3D MRCP images (Fig. 5G), accounting for the patient’s jaundice.

15-CT00066new_3-PRIMARY.qxd  9/15/21  12:40 PM  Page 711



Systematic / Narrative Review Article

712 Med J Malaysia Vol 76 No 5 September 2021

This lesion subsequently opacifies in the arterial phase and
remains persistently hyperattenuating on delayed images.
High density material in the lumen of the gallbladder and
biliary ducts (haemobilia) may be seen with pericholecystic
inflammatory changes. 

As cystic artery pseudoaneurysm is a rare entity, there is
currently no consensus for its clinical management, although
it may range from the minimally invasive selective
angioembolisation for unstable patients, to definitive
cholecystectomy.

C. Others
1. Gallbladder volvulus
Gallbladder volvulus or torsion is an uncommon cause of
acute abdomen. It occurs along the axis of the cystic duct and
artery, compromising vascular supply.32 It occurs when there
is enough mobility of the gallbladder to allow it to rotate
around a fixed pedicle by at least 180 degrees. While it has
been postulated that precipitating factors for gallbladder
volvulus or torsion include intense peristalsis of the
neighboring organs, kyphoscoliosis of the spine and tortuous
atherosclerotic cystic artery, no real cause has been identified
to date.33,34

The entity is commonly misdiagnosed as cholecystitis before
surgery, although some imaging findings are present which
may assist the radiologist in reaching the right diagnosis.

CECT often demonstrates a large, distended gallbladder with
loss of normal enhancement and abrupt tapering of the
cystic duct. The ‘beak and twirl’ sign immediately distal to the
point of torsion as well as a change in the anatomical
position of the gallbladder from vertical to horizontal can be
demonstrated.35,36 The gallbladder may also be seen outside of
its anatomical fossa with surrounding inflammatory
changes. 

On MR imaging, there is high signal intensity in the wall on
T1w imaging as a result of coagulation necrosis with
intramural haemorrhage. This diagnosis can be confirmed
with contrast enhanced images. The treatment for
gallbladder volvulus is emergent cholecystectomy to prevent
ischaemia, infarction and overwhelming sepsis.32

2. Mirizzi syndrome
Mirizzi syndrome is defined as common hepatic duct (CHD)
obstruction caused by an extrinsic compression from an
impacted stone in the Hartmann's pouch of the gallbladder
or in the cystic duct. Obstruction may be due to direct mass
effect or stricture formation in the CHD due to repeated
inflammation. Predisposing factors include long cystic duct
running parallel to the CHD or low insertion of cystic duct
into common bile duct. 

Patients typically present with jaundice, fever, and right
upper quadrant pain. It has been postulated that patients
with Mirizzi syndrome are predisposed to gallbladder
malignancy due to recurrent inflammation and biliary stasis.
Cholecystocholedochal fistula may develop due to chronic
inflammation/pressure necrosis, with gallstones eroding from
cystic duct into bile duct. 

CECT and MR findings for Mirizzi’s syndrome are similar,
with the presence of a large, impacted gallstone in the
gallbladder neck. Dilated intra and extrahepatic biliary ducts
are seen, with the former more commonly noted. The
gallbladder wall may be diffusely thickened and enhance
with contrast. 

The treatment for Mirizzi syndrome include endoscopic
removal of the obstructing calculus and subsequent definitive
cholecystectomy. 

CONCLUSION
Acute gallbladder pathologies are commonly encountered in
surgical practice. As CECT and MRI are increasingly
performed and image quality on CECT improves, acute
gallbladder pathologies are increasingly and more
confidently diagnosed. There is a paucity of published
literature on the complications of AC, which includes erosion
of the adjacent vessels, cystic artery pseudoaneurysm
formation and gallbladder volvulus. Knowledge of the rarer
gallbladder pathologies and their key imaging features will
help the radiologist and residents in training improve
diagnostic accuracy. This would assist the surgeon in either
planning the surgery or in guiding further management.
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SUMMARY
Maintaining hepatopancreatobiliary (HPB) services during
the initial phase of a pandemic in a state referral hospital for
COVID-19 presents a few challenges, especially when a na-
tionwide, government-issued partial lockdown is in
enforcement. We describe the adaptations to our practice to
maintain the services whilst ensuring safety of patients and
staff, by postponing non-urgent clinic cases, grouping our
staff to two mutually exclusive teams that work on alternate
shifts and selecting HPB operative cases according to the
modified Risk Urgency Decision Matrix. 

KEYWORDS: 
Hepatopancreatobiliary, COVID-19, movement control order,
lockdown, social distancing

INTRODUCTION
To curb the spread of COVID-19 outbreak, the Malaysian
government implemented the Movement Control Order
(MCO) on 18th March 2020 – a nationwide cordon sanitaire,
extended in two-weekly phases to temporarily restrict mass
gathering, interstate travel, as well as non-essential public
and private services.1

This article discusses the modifications that were made
during the COVID-19 lockdown period in Hospital Sultanah
Bahiyah (HSB), Kedah, Malaysia. HSB is a 923-bedded state
hospital with three surgical wards, receiving all COVID-19
referrals in Kedah and hepatopancreatobiliary (HPB)
referrals from the northern region of Malaysia with a
combined population of 6.7 million. Most of the essential
resources such as personal protective equipment (PPE),
intensive care unit (ICU) beds, ventilators and haemodialysis
machines were reserved for the care of COVID-19 patients,
leaving limited resources for elective HPB surgeries. Patients
must make interstate travels against the MCO to attend their
appointments, which risks crowding and contracting COVID-
19. Therefore, the management of HPB surgical and
endoscopic services were innovated according to
international advisory guidelines to deliver safe and timely
treatment to patients.2-3

METHODS 
Staff Management
During the partial lockdown, one HPB consultant was
assigned as the resident consultant to manage cases. Another
consultant worked from the Advanced Medical and Dental
Institute (AMDI), Penang by conducting emergency surgeries
and endoscopic retrograde cholangiopancreatography
(ERCP) at referral hospitals with the available resources, to
reduce movement of patients to HSB. A third consultant
oversees the services, scrubs in for elective surgeries and
replaces any consultant who gets infected with COVID-19.

The remaining HPB and endoscopy staff were divided into 2
teams that work on alternate 48-hour shifts without contact
with each other. All clinic, ward and endoscopy personnel
were required to wear face masks and maintain social
distance of 1 metre apart. If any staff becomes infected with
COVID-19, the entire team is quarantined while the other
team takes over the HPB services, hence avoiding total
shutdown. At the end of the MCO period stated above, none
of the staff involved was infected with COVID-19.

Outpatient Clinic Management
We ran a twice-a-week clinic with 83 to 114 patients a week
from August-December 2019. Clinic load was reduced to 22-
38 patients a week via phone calls made to the patients to
reschedule their appointments, during the initial stages of
MCO. This reduction of appointments avoided crowding at
the hospital and minimised movement across cities. Patients
with postponed appointments had their prescriptions
extended and dispensed at the hospital drive-through
pharmacy.

All outpatient referrals were triaged according to urgency;
HPB cancer cases were seen within two weeks while benign,
non-urgent diseases (gallstones, liver cysts, chronic
pancreatitis) were seen after a month.

Surgical Services Management
HPB elective cases were conducted in one operation theatre
(OT) twice a week while emergency cases were called to a
common OT shared with other specialties. All COVID-19
positive cases were conducted in an OT with stand-alone air-
conditioning system and distinct air-handling unit located at
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the ground floor by a separate team within the surgical
department.

All elective surgeries were withheld at the start of the MCO
period. Despite the recommendations of Society of American
Gastrointestinal and Endoscopic Surgeons and European
Association for Endoscopic Surgery to postpone all elective
surgeries and endoscopies4 we resumed elective surgery in the
second week of MCO by selecting cases guided by the
modified Risk Urgency Decision Matrix (RUDM) (Fig. 1) of the
Philippines Association of HPB Surgeons (PAHPBS)
Recommendations in Time of COVID-19 Pandemic.5

RESULTS
We performed 14 emergency and 14 elective HPB surgeries
between 23/3/2020-5/5/2020 (Table I). Urgent and life-
threatening cases were performed as emergency surgeries. Ur-
gent and non-life-threatening cases were performed electively
if deemed to be at low risk for post-operative ICU admission
or ventilator requirement. Non-urgent and ambulatory care
cases (including elective cholecystectomy) were listed in a
ledger and rescheduled later.

Initially, only one elective liver carcinoma case requiring
minor resection with anticipated low blood product
requirement was scheduled a day. As the MCO period
progressed and COVID-19 incidence reduced, the number
and complexity of elective cases were increased; left lateral
sectionectomy (week 2 of MCO), Whipple’s procedure (week
4) and right hemihepatectomy in a lady with massive saddle
pulmonary embolus (week 6).

Patients were screened for COVID-19 as per MOH Guidelines
of Management of COVID-19 Disease in Surgery.6 Elective
patients were required to sign the COVID-19 health dec-
laration form and partake single SARS-CoV-2
nasopharyngeal and oropharyngeal rapid-test kit antigen
(RTK-Ag) swab on admission the day before surgery.

Only open surgical procedures were performed during the
early stage of pandemic to reduce operating time and to

mitigate the risk of SARS-CoV-2 aerosolisation, in the absence
of clear evidence regarding the risk at that moment.

Endoscopic Services Management
Initially, all elective scopes and endoscopic ultrasound (EUS)
were withheld. All 45 ERCPs were performed on patients with
obstructive jaundice or bile leakage, between 23/3/2020-
5/5/2020 (9 elective and 36 emergency cases) (Table I). 

Endoscopy assistants donned full PPE (Fig. 2) to reduce risk of
aerosol-generating positive insufflation during endoscopy.9

Suspected or confirmed COVID-19 patients were scoped in a
negative pressure room. Standard endoscope disinfectant
(Anioxyde 1000™ (5% hydrogen peroxide)) was used for all
scopes as per the Asian Pacific Society for Digestive
Endoscopy guidelines.7 The fluoroscopy room was disinfected
at the end of each ERCP session.

DISCUSSION
The staff should ideally be grouped into two teams that work
in separate shifts to prevent contact between both teams. The
limitation in our number of consultants prevented exclusive
supervision by one consultant for each team, which may
potentially allow cross-contamination through the
consultant who works with both teams.

At the start of the pandemic, our personnel donned full PPE
for all cases, despite the negative RTK-Ag swab results, due to
the low sensitivity (84.4%) of the RTK-Ag kits.8 We revised our
practice in July 2020 to wearing face masks, goggles and
disposable gowns in RTK-Ag negative cases, upon report of
improved sensitivity (84.4 to 90%) and specificity (100%) of
the RTK-Ag kits by the Institute of Medical Research (IMR).
We currently test all elective patients with reverse
transcriptase polymerase chain reaction (RT-PCR) and
emergency patients with RTK-Ag swabs.

An online survey involving 145 European and African HPB
Association (E-AHPBA) members reported postponements of
non-essential surgeries by 83% of members,9 which concurs
with our practice during the partial lockdown. Most

Surgery ERCP
Elective (n=14) Emergency (n=14) Elective (n=9) Emergency (n=36)
Non-anatomical liver Open cholecystectomy (8) Stent removal (3) Stent insertion (19)

resections (NAR) (2)
NAR and cholecystectomy (1) Open cholecystectomy with Stent exchange (2) Stone clearance (4)

right psoas abscess drainage (1)
Whipple’s procedure (2) Whipple’s procedure with extended Stent exchange (2) Stone clearance (4)

right hemicolectomy (1)
Right hemihepatectomy (3) Whipple’s procedure with take-down Cholangiography (1) Ampullary biopsy (1)

anastomosis post-right hemicolectomy (1)
Left lateral sectionectomy (2) Distal gastrectomy (1) Self-expanding metallic Cholangiography (3)

stent (SEMS) insertion (1)
Open cholecystectomy (2) Left lateral sectionectomy (1) Abandoned procedure – 

failed ampullary cannu-
lation, food in stomach (5)

Staging laparotomy (2) Laparotomy and peritoneal 
washout (1)

Table I: List of HPB surgeries and ERCPs done at HSB during the MCO period

16-Modifications00035_3-PRIMARY.qxd  9/15/21  12:41 PM  Page 715



Short Communication

716 Med J Malaysia Vol 76 No 5 September 2021

respondents however, reported a reduction in resectable HPB
cancer surgeries due to limited life support resources and in-
stitutional policies. Hence, they subjected these patients to
chemotherapy instead, followed by ablation in colorectal
liver metastases cases. In contrast, we strictly maintained our
standards of practice. In particular, we avoided neo-adjuvant
chemotherapy for resectable HPB cancer cases due to the lack
of evidence regarding the impact of delay in surgery on the
morbidity and long-term survival of patients.

A systematic review reported a reduction in interdisciplinary
surgical clinic volume by 50-75% with the use of virtual
clinics in centres during lockdown.10 Although we reduced the
clinic load, we opted for patients to be physically present in
our clinic for important pre-operative clinical assessment and
counselling for major elective cancer surgeries as most of our
patients were elderly with digital illiteracy.

Fig. 1: Modified Risk Urgency Decision Matrix.

Fig. 2: Policy for all HPB elective surgeries based on the MOH Guidelines6
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CONCLUSION
HPB practitioners must contemporaneously innovate their
practice according to the latest COVID-19 trend and local
guidelines. Clinic volume should be reduced during lockdown
to avoid interstate travel of patients with non-urgent
diagnoses. HPB staff may be grouped into two mutually
exclusive teams to reduce risk of total shutdown of services, in
the event of COVID-19 infection among any staff member.
Elective HPB surgeries may resume during the pandemic and
cases selected according to the RUDM by PAHPBS,
information based on the latest COVID-19 trend and the
availability of life support resources.
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Dear Editors,

Tan and colleagues recently published an interesting study 1

which used self-collection in a remote region of Malaysia
during the first wave of the COVID19 pandemic in May,
2020. The study design involved participants collecting their
own specimen which was then transported to the Universiti
Malaysia Sarawak for testing using the careHPV test. The
primary finding of the study was that only one out of 55
(1.82%) participants returned a positive high-risk Human
papillomavirus (HPV) result. The incorporation of self-
collection into the testing paradigm should be applauded but
there are some critical technical issues which the authors
didn’t address. careHPV has met the World Health
Organization (WHO) standard for pre-qualification with a
positive agreement of 74.42%, however wasn’t able to meet
international standards for clinical validation, primarily due
to a lack of sensitivity compared to a reference assay (0.86
(95%CI 0.79 – 0.94)) for cervical intraepithelial neoplasia
grade 2+ (CIN2+).2 careHPV has an European claim for self-
collection, however independent studies have shown that it,
along with other signal amplification assays, are not suitable
for self-collection due to insufficient sensitivity.3

Another aspect of careHPV, which the authors acknowledge
as a limitation, is the lack of a control for sample adequacy.
Pragmatically, this means that if a collection device is
returned without any specimen being collected, careHPV
would produce a negative result, rather than an error noting
insufficient material to test. If participants in a study didn’t
engage with the process it may produce samples which lack
any clinical specimen.

The authors have previously undertaken a study in the same
region of Sarawak which used the careHPV test, but with
clinician-collected specimens. The oncogenic HPV positivity

rate for this earlier study was 8% (6/75). The obvious
difference in protocol between these two studies is that of
clinician-collected vs self-collected specimens. The author’s
highlight this as a possible limitation but provided citations
to suggest that other studies have shown strong concordance
between self- and clinician collected specimens for the same
patient. As no clinician-collected specimens were obtained
during the current study it is difficult to draw the same
conclusions on concordance between sample types when they
are taken from different people. Another outcome of this
study was that only 10 participants completed the self-
sampling perception survey, compared with 55 who
undertook the initial HPV literacy study. This raises the
possibility that participants may not have been engaged with
the self-collection process.

The evidence highlighted above provides a rationale for why
this study found so few positive results. A combination of
participants returning swabs without clinical specimens, and
the use of a HPV test which is less sensitive and lacks a
sample adequacy control, could produce an outcome which
underestimates the prevalence of oncogenic HPV. 
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Human papillomavirus assay design is a crucial
consideration for self-collection based cervical screening
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SUMMARY
This case series is to create awareness among clinicians on
the importance of Hepatitis B screening prior to
administration of chemotherapeutic agents and
immunosuppressant in preventing Hepatitis B reactivation
(HBVr). We also highlight the importance of identifying
patients who are at risk of HBVr and when to initiate antiviral
prophylaxis based on the current evidence-based
guidelines. The case series consists of four patients seen in
Hospital Selayang, Malaysia who developed fulminant liver
failure secondary to chemotherapeutic agents or
immunosuppressant induced HBVr. HBVr is likely to be of
increasing clinical significance as potent
immunosuppressive regimens are used more widely across
all medical specialties.  Clinicians should be made aware of
the potential risk of patients developing fulminant liver
failure following HBVr and its association with high
morbidity and mortality. In the era of inexpensive Hepatitis B
blood screening tests and safe potent antivirals, there is
now a paradigm shift to make the test compulsory to screen
all patient prior to initiation of chemotherapeutic agents or
immunosuppressive therapy. Antiviral prophylaxis may be
offered to more patients who are at risk of HBVr and the
duration of both prophylaxis and subsequent monitoring
may be extended until 6 to 18 months following completion
of treatment.

KEYWORDS: 
Hepatitis B reactivation, Chemotherapeutic induced Hepatitis B,
Immunosuppressant induced Hepatitis B, Acute liver failure,
Fulminant liver failure

INTRODUCTION
Hepatitis B virus (HBV) infection is a worldwide disease
associated with significant morbidity and mortality. After
acute infection, HBV infection can persist in about 1-2% of
immunocompetent hosts.1 In Malaysia, the incidence of
hepatitis B was reported to have increased from 2.26 per
100,000 in 2010 to 12.65 per 100,000 population in 2015.1

Most hepatitis B patients diagnosed now were born in the pre-
vaccination era, with approximately 45% to 50% of them
aged between 20 to 40 years.1 Chemotherapeutic and
immunosuppressant induced Hepatitis B reactivation (HBVr)
is a life threatening complication leading to discontinuation
of the required definitive treatment, fulminant hepatitis with
severe acute liver failure and death. We present a case series

of four patients who were seen in Hospital Selayang,
Malaysia to illustrate the lessons learned.

CASE REPORTS
Case 1
A 35-year-old Malay gentleman who was diagnosed with
Nasopharyngeal Carcinoma stage IVB (T3N3aM0) and who
underwent 3 cycles of neo-adjuvant chemotherapy, given
Cisplatin and 5-florouracil (Table I). Subsequently, was
planned for his first fraction of radiotherapy but was noted to
be deeply jaundiced with deranged liver enzymes. Hepatitis
screening was done and his HBsAg came back as reactive. Of
note, he had a strong family history of Hepatitis B, but he
had never been screened before. He was admitted for close
monitoring and initiation of anti-viral therapy.

Clinically he was jaundiced with no signs of hepatic
encephalopathy and no stigmata of chronic liver disease. His
vital signs were stable and systemic examination were
unremarkable. Blood tests were as shown in Table II.
Ultrasound Abdomen showed normal liver size with coarse
echotexture and irregular margin. No splenic varices or
ascites were present.

He was started on oral Tenofovir 300mg daily and transferred
to our Liver centre. On day 13 of his admission, he
decompensated further whereby he developed ascites and
subsequently Grade I hepatic encephalopathy. At this point
he was diagnosed to have acute on chronic liver failure
(ACLF) Grade I with AARC score of 7. He was treated
aggressively with ACLF management which included
corrections of his electrolytes, fluid management, IV human
albumin, IV N-Acetyl Cysteine and broad-spectrum
antibiotic. Initially he responded well and had reversal of his
encephalopathy after 2 days. However, his prolonged
hospitalisation had led to septicaemia, and he succumbed
subsequently.

Case 2
A 27-year-old Chinese lady with underlying vertically
transmitted Chronic Hepatitis B (CHB) diagnosed at birth and
diagnosed with Myasthenia Gravis aged 25. She was a
treatment naïve Hepatitis B carrier with baseline HBV DNA of
24 IU/ml. She was a non-smoker, teetotaler with no history of
drug abuse. She was single and not sexually active. 
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Her myasthenic crisis was treated with plasma exchange and
high dose corticosteroid. Initially she was prescribed with
intravenous hydrocortisone 100mg 8 hourly and then it was
changed to oral prednisolone at 1mg/kg/day. She was
discharged well on tapering dose of oral prednisolone, oral
Mycophenolate Mofetil 1g twice daily and oral
pyridostigmine 60mg 6 hourly. 

She presented 6 months later with 3-day history of jaundice,
coagulopathy, and markedly elevated transaminases. Blood
tests were compatible with acute flare of Hepatitis B (Table
II). On day 5 of admission, she clinically deteriorated and
developed Grade I hepatic encephalopathy. She was
transferred to our liver center for further management and
an emergency liver transplant work out was activated. Her
AARC score was 10 at Day 0 with Grade II ACLF. Her
condition continued to worsen despite optimal care and
treatment. Unfortunately, she finally succumbed due to
multi-organ failure while awaiting a cadaveric liver
transplant.

Case 3
This was a 52- year-old Malay lady with underlying toxic
multi-nodular goiter post radioactive iodine therapy. She had
defaulted her thyroid hormone replacement therapy having
been asymptomatic despite biochemically being hypothyroid
with TSH 7.28mU/L and FT4 7.0 pmol/L. She was diagnosed
to have Left breast invasive carcinoma Stage IV (T2N0M1)
with bilateral lung nodules suggestive of metastasis.
Histopathology examination revealed positive estrogen and
progesterone receptors with negative C-erb-B2 receptor. She
was started on 6 cycles of neo-adjuvant chemotherapy
containing 5-fluorouracil, Epirubicin and Cyclophosphamide.
During her admission for the 6th cycle of chemotherapy, she
was noted to be jaundiced and was scheduled for repeat of
her blood tests. 

She was called in for admission when her blood tests showed
features of acute flare of Hepatitis B. She was not known to
have Hepatitis B before but had a very strong family history
of Hepatitis B. She was initiated on anti-viral therapy, oral
Tenofovir 300mg daily but continued to be further
decompensated throughout the first month of therapy with
refractory ascites which responded poorly to diuretics and
regular peritoneal paracentesis. 

Further assessment by our multi-disciplinary team, we
decided that she was no longer a candidate for surgical
intervention for a left breast mastectomy and axillary
clearance nor chemotherapy. She finally opted for palliative
care and currently having limited mobility with dependent
basic activity of daily livings. 

Case 4
A 61-year-old Chinese lady with history of previous Hepatitis
B infection, her last HBsAg taken more than 10 years ago
during her insurance medical check-up was non-reactive. Her
father had Chronic Hepatitis B hence giving a strong family
history. She had history of prolonged cough and treated as
steroid dependent pneumonitis. Computed tomography (CT)
imaging of her lungs showed right middle lobe consolidation;
a core biopsy was done, and histopathology examination
revealed the diagnosis of Extra Nodal Marginal Zone
Lymphoma, a subtype of non-Hodgkin Lymphoma (stage
IV). 

In view of the site of interest and her performance status, she
was subjected to 6 cycles of induction chemotherapy with
Rituximab, Cyclophosphamide, Doxorubicin, Vincristine and
Prednisolone (R-CHOP regime). She had excellent metabolic
response and attained complete metabolic remission at the
end of her treatment. Subsequently, she received further
consolidation chemotherapy of Rituximab but unfortunately
then she developed HBVr. 

A week following her second dose of Rituximab, she
presented with symptoms of jaundice, tea colored urine,
lethargy, nausea, abdominal distention and reduced oral
intake. Clinically she was afebrile, deeply jaundiced with no
evidence of hepatomegaly or splenomegaly. Ultrasound
abdomen showed normal liver size with smooth margin and
relatively hypoechoeic liver parenchyma with prominent
periportal echoes consistent with inflammation. Blood
investigations revealed HBV DNA of 142,196,020 IU/ml and
both reactive HBsAg and HBeAg. She was started on T.
Entecavir 0.5mg daily but went into fulminant liver failure
and ACLF shortly after and finally succumbed.

DISCUSSION 
The definition of HBV reactivation (HBVr) varies between
guidelines, but the basic concept is the same. Individuals with

Case 1 2 3 4
Age 35 27 52 61
Gender Male Female Female Female
Ethnicity Malay Chinese Malay Chinese
Co-morbidity Nasopharyngeal Myasthenia Invasive breast Non hodgkin

carcinoma gravis Icarcinoma lymphoma
Known Hepatitis B No Yes No No
Family history of Hepatitis B Yes Yes Yes Yes
Chemotherapeutic Agents or Cisplatin High dose 5-fluorouracil Rituximab
Immunosuppressant received 5-florouracil Corticosteroid Epirubicin Cyclophosphamide

Cyclophosphamide Doxorubicin
Vincristine Prednisolone

Risk of HBVr Moderate High High High
Mortality at Day 90 from onset of jaundice Deceased Deceased Alive (Palliative Care) Deceased

Table I: Summary of patient’s demographic, treatment, risks of HBVr and mortality outcome
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Case 1 Chronology of results
Day(s) of jaundice 1 7 19 23 26 35 41
Day(s) after anti-viral treatment 1 13 17 20 29 35
Day(s) of ACLF
AARC* Score (Grade) Day 0 Day 4 Day 7

7 (I) 8 (II) 10 (II)
Total Bilirubin (umol/L) 18.6 166.9 630 446 491 630 707
INR 2.2 4.6 4.0 3.7 4.8 9.0
Lactate (mmol/L) 0.96 0.64 1.69
Creatinine (umol/L) 49 47 54 60 54 52
Hepatic encephalopathy (Grade) Nil Nil Grade II Nil Nil Grade III Nil
HBV DNA (IU/ml)
Log 68,542

4.84
Case 2
Day(s) of jaundice 3 4 6 11 14 16 19
Day(s) after anti-viral treatment 1 3 8 11 13 16
Day(s) of ACLF
AARC Score (Grade) Day 0 Day 4 Day 7

10 (II) 10 (II) 11 (III)
Total Bilirubin (umol/L) 193 305 408 483 471 438 -
INR 5.78 4.8 4.1 3.8 5.3 8.4
Lactate (mmol/L) 1.84 1.96 2.7 8.01 4.26
Creatinine (umol/L) 54 43 40 48 41 29 109
Hepatic encephalopathy (Grade) Nil Nil Grade II Nil Nil Grade III Grade IV
HBV DNA (IU/ml)
Log (log10) 7,055

3.85
Case 3
Day(s) of jaundice 3 5 30 34 38 43 91
Day(s) after anti-viral treatment 1 26 30 34 39 87
Day(s) of ACLF
AARC Score (Grade) Day 0 Day 4 Day 4

8 (II) 8 (II) 8 (II)
Total Bilirubin (umol/L) 347 446.9 421.2 333 370 386 240
INR 1.9 1.7 1.9 1.8 1.9 2.1 2.4
Lactate (mmol/L) 1.82 1.14 1.37
Creatinine (umol/L) 56 68 139 78
Hepatic encephalopathy (Grade) Nil Nil Nil Nil Nil Nil Nil
HBV DNA (IU/ml)
Log (log10) 40,900,000 4,299

- 3.63
Case 4
Day(s) of jaundice 7 15 20 24 27 28 33
Day(s) after anti-viral treatment 1 9 14 18 21 22 27
Day(s) of ACLF
AARC Score (Grade) Day 0 Day 4 Day 7

11 (III) 11 (III) 9 (II)
Total Bilirubin (umol/L) 46.9 230.9 367.8 477 475 595 509
INR 1.5 5.0 7.3 9.1 10.3 7.5
Lactate (mmol/L) 2.31 2.22 6.28 1.27
Creatinine (umol/L) 35 46 64 58 59 151 199
Hepatic encephalopathy (Grade) Nil Nil Grade I Nil Nil Grade III Grade IV
HBV DNA (IU/ml)
Log (log10) 142,196,020 257,934

10 5.41

*AARC: APASL ACLS Research Consortium

Table II: Summary of blood investigations trend and AARC scores of all 4 cases
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HBsAg positive HBsAg negative, anti-HBc positive
Low Risk • Traditional immunosuppressive agents • Traditional immunosuppressive agents  
< 1% (e.g.: azathioprine, methotrexate) (e.g.: azathioprine, methotrexate) 

• Intra-articular corticosteroids • Intra-articular corticosteroids 
• Any dose of oral corticosteroids daily for <1 week • Low-dose corticosteroids for ≥4 weeks 

(e.g.: prednisolone <10 mg or equivalent) 
• Any dose of oral corticosteroids daily for <1 week 

Moderate Risk • Less potent TNF-α inhibitors • TNF-α inhibitors 
1-10% (e.g. etanercept) (e.g., etanercept, adalimumab, infliximab) �

• Cytokine or integrin inhibitors • Cytokine or integrin inhibitors 
(e.g. abatacept, natalizumab) (e.g., abatacept, natalizumab)

• Tyrosine kinase inhibitors • Tyrosine kinase inhibitors 
(e.g. imatinib, nilotinib) (e.g. imatinib, nilotinib) 

• Immunophilin inhibitors, including cyclosporine • Moderate to high dose corticosteroids daily for ≥4 weeks
• Proteasome inhibitors Moderate dose (e.g.: prednisolone 10-20mg daily or 

(e.g.: bortezomib) equivalent) or high-dose (e.g.: prednisolone >20 mg 
• Histone deacetylase inhibitors daily or equivalent) 
• Low dose corticosteroids for duration of ≥4 weeks • Anthracycline derivatives 

(e.g.: prednisolone <10mg daily or equivalent) (e.g., doxorubicin, epirubicin) 
• Systemic chemotherapy • Immunophilin inhibitors, including cyclosporine 

• Proteasome inhibitors
(e.g.: bortezomib)

• Histone deacetylase inhibitors 
• Systematic chemotherapy, including HCC 

High Risk • B-cell depleting agents • B-cell depleting agents 
> 10% (e.g.: rituximab) (e.g.: rituximab) 

• Anthracycline derivatives 
(e.g.: doxorubicin, epirubicin)

• Moderate to high dose corticosteroids daily 
for ≥4 weeks
Moderate dose (e.g.: prednisolone 10-20mg 
daily or equivalent) or high-dose 
(e.g.: prednisolone >20 mg daily or equivalent) 

• Potent TNF-α inhibitors, 
(e.g.: adalimumab, infliximab)

• Local treatment for HCC
(e.g.: TACE)

Note: Anti-HBc = hepatitis B core antibody; HBsAg = hepatitis B surface antigen; HBVr = hepatitis B virus reactivation; HCC = hepatocellular carcinoma; TACE =
trans arterial chemoembolization; TNF = tumour necrosis factor 
Source referenced from [4].

Table III: Risk of Hepatitis B reactivation stratified by immunosuppressive regimen

CHB (HBsAg positive for at least 6 months and measurable
HBV DNA in the blood) and previously infected but
serologically cleared HBV infection (HBsAg negative, anti-
HBV-core antibody (anti-HBc) positive) are both susceptible
to HBVr. In patients with CHB, reactivation is defined by a
rise in HBV DNA above baseline.2 In patients with previous
HBV, reactivation is defined by either the appearance of HBV
DNA in the blood or conversion to the reactive HBsAg state.2

The latter process is known as reverse seroconversion.

Advancement in the treatment of inflammatory and
malignant diseases have led to the upsurge use of
chemotherapeutic and immunosuppressant as the treatment
of a wide range of medical specialties. These advancements
in treatment options have been met with the challenge of
increased risk of HBVr. It is important to recognize that HBVr
in this clinical setting is potentially preventable. Therefore,
screening (Figure 1) and identifying patients at risk of HBVr
as well as institution of prophylactic antiviral therapy prior
to initiation of immunosuppression is essential.2 HBsAg and
anti-HBc (total or immunoglobulin G) testing should be
performed in all patients before initiation of any
chemotherapeutic agents or immunosuppressant.

The subsequent step after screening is risk stratification based
on virological status and chemotherapeutic or
immunosuppressant regimen. The magnitude of risk of HBVr
is associated with the HBV serological status of the
individuals (Figure 1) and the potency and duration of
immunosuppression (Table III). Patients with CHB have a
higher risk than patients with previous HBV.3,4,5

Hematopoietic stem cell transplant recipients (HSCT) and B
cell–depleting therapies (e.g., rituximab) confer the highest
risk among chemotherapeutic regimens.5 The American
Gastroenterological Association (AGA) suggests that
anthracyclines (e.g., doxorubicin) and moderate-dose
corticosteroids (≥10 mg of daily prednisone or equivalent for
≥4 weeks) confer higher risk than other immunosuppressant
agents.3,6

The final step in preventing HBV reactivation is tailoring
management based on risk stratification. For patients with
CHB, prophylactic antiviral therapy should be administered
for at least a week before the initiation of chemotherapeutic
agents or immunosuppressive therapy, regardless of baseline
serum HBV-DNA level.7 First line nucleoside analogue (NA)
for example Entecavir or Tenofovir was preferred over other
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Fig. 1: Screening algorithm for management of patients who are planned to receive chemotherapy or immunosuppressant and are at
risk of Hepatitis B reactivation.

NAs because of their higher potency and high resistance
barrier, as multiple meta-analyses have shown reduction in
reactivation, hepatitis, mortality, and anticancer therapy
interruption.6,7 

Antiviral prophylaxis should be continued well after
cessation of immunosuppression, generally 12 to 18 months
if high-potency therapies are used, particularly for patients
who undergo HSCT or received B cell–depleting therapies7 and
6 to 12 months for other agents.3,5 Once prophylaxis
treatment is withdrawn, it is recommend for clinicians to
continue biochemical monitoring as there were large
percentage of reactivation cases occurring after antiviral
withdrawal. However, for patients receiving chronic
immunosuppression, for example transplantation and
biological therapy, much less is known about the optimal
duration of prophylaxis that is needed.

CONCLUSION 
Hepatitis B reactivation is preventable if patients who are at
risk are appropriately identified through screening and
triaged to an appropriate treatment strategy. This case series
highlights the importance of HBV screening in patients who

are planned for chemotherapeutic or immunosuppressive
therapy. We suggest that there is more work to be done to
improve HBV screening rates and education on preventing
Hepatitis B virus reactivation.
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SUMMARY
Temporal bone squamous cell carcinoma (TBSCC) is a rare
head and neck malignancy with the incidence 0.8 –1.0 cases
in 1 million population.  We are reporting a case series on
the TBSCC cases that were operated on at Sarawak General
Hospital, Malaysia. Ten patients were identified and
collected with the presentation and type of surgery
performed. It has been challenging for us to manage with
recorded 2 years surviving in 6 out of 10 patients operated
within this period. An adequate management with proper
surgical resection of tumour and radiotherapy can extend
the life expectancy for TBSCC patients.

KEYWORDS: 
Temporal bone, Squamous cell Carcinoma, Resection

INTRODUCTION
Malignant neoplasm of temporal bone is a rare disease with
an incidence of 0.8 – 1.0 cases per million population per
year.1,2 Squamous cell carcinoma is one of the most common
reported variants. Nonetheless, it only constitutes 0.2% of the
total head and neck malignancy.3 Other variants of this
malignancy that have been reported include basal cell
carcinoma, adenoid cystic, melanoma chondrosarcoma,
Ewing’s tumour and fibroxanthoma.2 Temporal bone
squamous cell carcinoma (TBSCC) has always been described
for its aggressive behaviour with invasion to the surrounding
structure via bony canals or intraosseous vessels.4 

To date, to our best knowledge, there is no consensus on the
management of this rare disease. There is still an ongoing
debate with regards to the preferred staging method that
should be used for TBSCC. In particular, Sarawak General
Hospital (SGH), Malaysia is a tertiary healthcare centre in the
state of Sarawak. SGH receives all the complicated surgery
cases from all over the state. We aimed to review the outcome
of the temporal bone surgeries in treating TBSCC in SGH,
Malaysia.

MATERIALS AND METHODS
We retrospectively reviewed and audited 10 patients who
were diagnosed with TBSCC from the years 2014 to 2019.
Data was traced from the SGH record unit. All the patients
were operated by the same surgeon. All patients went

through regular Ear Nose Throat (ENT) examination. Patients
who were confirmed with squamous cell carcinoma from the
histopathological examination (HPE) of the external
auditory mass were arranged for computed topography (CT)
imaging of temporal bone as well as whole body staging.
Modified Pittsburgh system was used to stage our patients.5
Operation was planned and introduced to all patients who
were confirmed to have TBSCC from the biopsy of their
external auditory canal tissue. During the review, we
excluded those patients who were diagnosed with TBSCC but
not fit for surgery after anaesthetist review, as well as patients
who did not agree for any intervention. Surgical resection
was deployed as the treatment for all the patients, followed
by radiotherapy with or without chemotherapy. LTBR was
performed on patients with T1 and T2 lesions, whereas STBR
was performed in T3 and T4 lesions (Figure 1A). 

RESULTS
The median age for this case series was aged 50 years with a
male predominance. Of note, the youngest patient in our
case series was only 13 years old. More than half of our
patients presented with otorrhoea (n=7) and otalgia (n=6).
Three patients reported hearing loss or reduced hearing, and
external auditory canal mass was seen in two patients. Only
one of our patients presented with facial nerve palsy. Most of
our patients presented at stage III of the disease.  One patient
had a history of nasopharyngeal carcinoma with head and
neck radiotherapy performed. Two patients had history of
chronic otitis media for more than six months. Details of our
patients is shown in Table I. 

All the patients had lateral and subtotal temporal bone
resection done as stated in Table I. A modified radical neck
dissection was planned for patients who were noted to have
cervical lymph node involvement in CT scan. Six of 10
patients had neck dissection performed, and one patient had
HPE confirmed neck involvement. One of our patients did not
go for radiotherapy as he had recently received radiotherapy
for concurrent nasopharyngeal carcinoma.

DISCUSSION
Primary squamous cell carcinoma (SCC) of the temporal
bone is an uncommon head and neck malignancy with
aggressive behaviour. It was first described by Schwartze and
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Fig. 1: Images of patients with temporal bone squamous cell carcinoma. (A) Intra-operative image of right subtotal temporal bone
resection (B) External auditory mass (C) Computed tomography imaging at the base of skull in bone window, showing a mass in
the external auditory canal of the left ear (blue arrow) that is invading into the left mastoid air cells.

Fig. 2: Post-operative wound with (A) primary closure and (B) reconstruction with pectoralis major free flap.
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Wide in 1775, but the first publication about TBSCC was only
presented by Newhart in his case series in 1917.6 Due to the
rarity of this condition, it remains a challenge to clinicians in
diagnosing and managing the TBSCC. The incidence of
TBSCC was reported to peak in the 6th decade of life with
male predominance (male: female ratio of 1.7:1).1,7 However,
in our case series, the youngest patient was 13 years old and
this raises the question of whether advanced age is truly a
contributing risk factor for this rare malignancy. 

The exact aetiology of TBSCC remains unknown. Whilst the
use of alcohol and tobacco have always been related with
SCC in head and neck,  this cannot be applied to TBSCC.8

More than half of our patients in this case series presented to
us with otorrhoea and otalgia, with duration ranging from 1
months to as long as 6 months. One of them was treated as
chronic otitis media for 6 years, and recently presented with
bleeding from the ear with scanty foul-smelling discharge for
3 months with high suspicion of malignancy. Modified
mastoidectomy was performed and revealed inflammatory
granulation. Our findings correlate with previous studies,
which show that chronic inflammatory process and chronic
otorrhoea are risk factors for TBSCC.9 It is postulated that
chronic inflammation undergoes malignancy
transformation when recovery fails.10 Other symptoms such
as facial nerve palsy, external auditory mass (Figure 1B),
hearing loss with tinnitus are also found to be associated with
TBSCC. History of radiation has been proposed as one of the
causes of TBSCC.11 Lending support to this, one patient in our
case series had a history of nasopharyngeal carcinoma and
completed radiotherapy was found to have TBSCC.
Interestingly, human papillomavirus (HPV) exposure with
detection of high-risk genotype HPV 16 and HPV 18 in
chronic otitis media and cholesteatoma gave a hypothesis of
relation between HPV with TBSCC.12 The above mentioned
presentations, however, are insidious presentations of
temporal bone SCC that cause delays in seeking treatment.13

The spread of TBSCC to cervical lymph nodes have also been
reported. The pathway through which TBSCC spread is
through the tegmen tympani, fissure of Santorini and
foramen of Huschke into the middle cranial fossa or
infratemporal fossa, thus causing headache, parotid swelling
and ulceration in the surrounding skin.1 

Imaging investigation helps clinician to evaluate extension
of malignancy. High resolution computed tomography
(HRCT) scan of the temporal bone provides useful
information of the tumour and the surrounding bony erosion
(Figure 1C).13 However CT scan was reported to have limited
role in identifying soft tissue involvement.14,15 Magnetic
resonance imaging (MRI) overcomes this limitation by giving
information on perineural, parotid gland and any regional
lymph node invasion as well as vascular and dural
involvement.15 Therefore, both HRCT and MRI are required
for staging the disease. Biopsy is mandatory in order to
establish the diagnosis of TBSCC.16 Additionally, imaging
enables clinicians to precisely locate and obtain tissue biopsy
for histopathological examination.  The presence of
inflammation and oedema may hinder the success of an
accurate biopsy; thus, a deep tissue biopsy is often required to
yield a positive result.16 Further investigation with arterial or
venous angiography can be arranged when there is vascular

invasion seen on MRI. Imaging is also useful for disease
staging and to guide the management or treatment planning
for patients with TBSCC. Unfortunately, in SGH, MRI is
usually approved for cases suspicious of neurological
involvement only. CT scan is, thus far, sufficient in our
setting to confirm the origin as well as the location of the
tumour. Ninety percent of our operated patients were at
disease stage ≤T3.

To date, the Modified Pittsburgh Staging system is widely
used in staging TBSCC. American Joint Committee of Cancer
(AJCC) staging for head and neck malignancies was used
before the Pittsburgh system was introduced by Arriaga et al.
in 1990 with accuracy of 98%.14,17 Our centre is mainly
operating on patient with tumour staging of T3 and below.
Patient with stage T4 malignancies was reported to have 5
years survival rate < 30%.7,18 The only stage 4 patient that had
operation performed was noted to have T3 preoperative and
patient succumbed within 1 year postoperatively. 

Surgery is the mainstay treatment for TBSCC.1 The primary
consideration that a surgeon has to bear in mind is when and
what kind of resection is adequate in treating the patient. In
the current era of oncology surgery, a proper
multidisciplinary discussion is required for patients before
surgery, which involve otorhinolaryngology, oncology and
plastic and reconstructive surgery. This helps in the designing
and explaining the method of surgery and planned post-
operative management for the understanding of patients
towards their disease. The diminished hearing observed
postoperative as well as the swallowing rehabilitation need to
be explained to the patients, as this might give a huge impact
to the quality of life of patients after the treatment.

The principle of en bloc resection is to maximise the negative
surgical margin, at the same time preserving the function of
unaffected structures.4,10 Unlike cutaneous SCC, a definite
margin of tumour could not be clearly resected during the
burring.19 Intraoperative frozen section maximise the benefit
in assurance of negative margin during single operative
setting. Depending on the anatomical extension of
malignancy, options for temporal bone resection (TBR) that
have been introduced, which include lateral temporal bone
resection (LTBR), subtotal temporal bone resection (STBR)
(Figure 1A). and total temporal bone resection (TTBR).1

Wound closure post resection should also be included as part
of the surgical planning.  Flap reconstruction will be
necessary if the resected wound is not able to close primarily
(Figure 2). Patient should not only be counselled on the
complications of wound breakdown and disease recurrence
postoperatively, but also the cosmetic outcome post-surgery.20

The decision of parotidectomy during TBR is remains
inconclusive.21 Due to the vicinity of parotid gland and
temporal bone, direct spread of this malignancy is of high
index of suspicion. Although the percentage is reported <
50% in T1 and T2 lesions, it is advised not to take the risk to
exclude parotidectomy.18,21 Suggestions have been given to
perform superficial parotidectomy in patients with T1 and T2
lesions, and total parotidectomy in T3 and T4 lesions during
an extended TBR.10,21 In our retrospective review, 6 of patients
with T3 had total parotidectomy performed in which 4 had
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positive malignancy seen (67%). We performed biopsy of
parotid tissue for T1 and T2 lesions, with no parotid
involvement. However, if CT imaging and intraoperative
revealed parotid involvement, parotidectomy is performed
intraoperatively. These patients also had neck dissection
done under the same setting, and it was noted that none has
positive lymph node involvement. There was only one
patient who had lymph node involvement in advanced (T4)
temporal bone SCC. As most patient might have problem in
travelling to SGH, we had performed functional neck
dissection under same general anaesthesia setting in our
patients based on presence of enlarged cervical lymph node
in both the CT and MRI scan, to prevent patient go for a
second surgery.

Postoperative prognosis is said to be good in patient with
early stage (T1 and T2). Most review show drastically higher
mortality rate for T3 and T4. The 5-year survival is 100% in
T1 and T2, but 69% in T3 and only 20% in T4.10,18 Lymph
node involvement is also an indicator of poor prognosis and
higher recurrence rate.8 In our series, adjuvant radiotherapy
played an important role in the management as a clear
margin is hard to identified during burring. Six out of 8
patients who went through radiotherapy showed no
recurrence for at least 2 years. There was one patient with a
T3 lesion who defaulted the planned radiotherapy and
succumbed 6 months later. To date, there is no definite
conclusion regarding the effectiveness of postoperative
adjuvant radiotherapy in temporal bone SCC. Our patients,
however, were further discussed with the oncology team post-
operative and radiotherapy was given to most of our patients,
as our HPE could not provide clear information on tumour
free margin.

In SGH, surgical management was planned to patient with
T1 – T3. As mentioned earlier, logistic issue is also a problem
in Sarawak because the patients come from remote areas and
often present to us at an advanced stage of disease. Hence, it
becomes challenging to perform both advanced resection and
regular radiotherapy in managing our patients. Nevertheless,
the survival rate at >2 years in postoperative temporal bone
SCC at SGH is 70%. Patients need to be briefed regarding the
indication, complications, as well as the compliance with
clinic review so that recurrence can be detected earlier. The
aetiology of human papilloma virus should also be studied
further in the future. 

CONCLUSION
This case series does not represent a standard management in
treating temporal bone squamous cell. However, it is aimed
at sharing our surgical experience in treating this
malignancy. Patients with severe painful non-traumatic,
bleeding ear should always be alert to the possibility of
malignancy, and an earlier intervention with well-designed
resection could provide a better prognosis for the patient.
Despite limited resources, the properly planned resection of
tumour along with radiotherapy can help to extend the life
expectancy of these patients. The challenging part in
managing TBSCC is the experience of the surgeon in
identifying a normal and tumour infiltrated margin

intraoperatively for adequate resection. The compliance of
the patients with the treatment and follow up is needed for
regular monitor and keeping them disease-free in future.
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SUMMARY
Neonatal invasive Group A Streptococcus (GAS) infection is
a rare occurrence nowadays. Prior maternal vaginal
colonization is an important factor in early neonatal disease.
We report a case of invasive and fatal infection in a neonate.
At Day 1 of life, a term baby was found to be lethargic, with
poor feeding, and later became unresponsive.
Consequently, the baby was immediately brought to the
Emergency Department of Hospital Universiti Sains
Malaysia, Kubang Kerian, Kelantan via ambulance. Despite
the active resuscitation efforts in the hospital, the baby died.
An autopsy was carried out to determine the cause of death.
The mother was noted to have puerperal pyrexia secondary
to vaginal discharge. Her high vaginal swab culture was
positive for GAS. GAS was also isolated from the
intracardiac blood, pleural fluid, peritoneal fluid, and
umbilical swab of the baby, giving evidence to the aetiology
of the mortality. Vaginal colonization of GAS is an important
factor for high morbidity and mortality for both mother and
infant due to its invasiveness and virulence. 

KEYWORDS: 
Streptococcus pyogenes, Group A Streptococcus, GAS, neonate,
puerperal sepsis

INTRODUCTION
Streptococcus pyogenes, also known as Group A Streptococcus,
is a Gram positive, beta-haemolytic bacteria, and a
significant human pathogen capable of causing broad range
of infections from mild infections such as pharyngitis and
impetigo to severe infections like necrotizing fasciitis and
streptococcal toxic shock syndrome (STSS). An immune-
mediated non-pyogenic complications such as acute
rheumatic fever, post streptococcal acute glomerulonephritis,
and post streptococcal reactive arthritis are also parts of the
disease spectrum. In the United States, the incidence of Group
A Streptococcus postpartum infection is 6 per 100 000 live
births with 2% maternal mortality.1 It is estimated that there
is a 20-fold increased risk of invasive GAS in pregnant women
compared to non-pregnant women.2 The reported prevalence
of vaginal-rectal colonization of GAS during pregnancy is
very low as compared to Group B Streptococcus, 0.03% and

20% respectively.3 Due to the rarity of GAS vaginal
colonization and its low incidence of postpartum infection, a
screening-based approach is not commonly done. We report
here a case of invasive neonatal streptococcal disease
resulting in a neonatal death and simultaneously illustrated
a classical case of puerperal sepsis in her mother. 

CASE PRESENTATION
A term baby girl, birth weight of 2.46 kg, was delivered by
spontaneous vaginal delivery with an Apgar score of 9 in 1
minute. The baby was discharged home the next day.
However, at home, the baby was not breastfeeding well
throughout the evening until night. At 26 hours of life, the
baby became more lethargic and grunting, hence brought to
a hospital. Upon arrival at the Emergency Department of
Hospital Universiti Sains Malaysia (HUSM), Kubang Kerian,
Kelantan, the baby was unresponsive with neither
spontaneous breathing nor heart rate detected.
Cardiopulmonary resuscitation was immediately
commenced and the baby was intubated. The blood sugar
level was low 2.3mmol/L hence 12 mL D10% bolus and 60
mL normal saline were administered intravenously.
However, after 30 minutes of resuscitation, there was no
return of spontaneous circulation and the baby succumbed.
The baby was subjected to post-mortem examination due to
undetermined cause of death. 

At post-mortem examination, the external appearance of the
baby was unremarkable. However, upon opening of the
thoracic cavity, there was a diffuse area of patchy light brown
discolouration over the inferior part of the right upper and
middle lobe of the lungs. The pleural cavity was filled with a
significant amount of thickened and cloudy fluid. There was
presence of dilated alveolar air spaces at the periphery of the
left lung with area of petechiae seen on the surface of the
superior part of the left upper and lower lobes. The brain,
lung and liver tissues were sent for histopathological
examination. The histopathology result of the lung tissue
showed scattered cocci-shaped bacteria and patchy intra-
alveolar fibrinopurulent exudates with associated septal wall
necrosis (Figure 1) as well as evidence of congestion in the
background. Sections from the brain and liver showed
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congested tissues with no evidence of infection. Bacterial
cultures of the peritoneal fluid, pleural fluid and intracardiac
blood were positive for Group A Streptococcus.

Retrospectively, the baby was born to a 24-year-old
housewife, a primigravida at 37 weeks’ period of
amenorrhoea. Apart from symptoms of labour, she also
complained of vaginal itchiness associated with vaginal
discharge for 6 days. She had a risk factor for gestational
diabetes mellitus (DM) with family history of DM and
hypertension. However, her oral glucose tolerance test
(OGTT) done twice were normal. Her body mass index (BMI)
at booking was 34.6.

She was admitted in the active phase of labour. On vaginal
examination, her cervix was effaced with 5cm dilatation. Per
speculum examination revealed minimal vaginal discharge
and high vaginal swab sample was taken for culture. Later,
she experienced spontaneous rupture of membrane with
clear liquor, and labour progressed well in five hours without
any complications. Finally, she delivered a baby girl via
spontaneous vaginal delivery. Postpartum, she was afebrile,
able to tolerate orally and was discharged home with her
baby girl in the afternoon. 

At day three postnatal, the mother experienced fever
associated with chills and rigors for two days. There was no
other symptom such as abdominal pain or foul smelly
vaginal discharge. She visited local health clinic and was
referred to a tertiary hospital for puerperal pyrexia. Her
temperature was 39.9°C and tachycardic with heart rate of
148 bpm. However, other vital signs were stable.
Transabdominal sonography was unremarkable. Her arterial
blood gas showed respiratory alkalosis and the full blood
count examination showed an elevated total white count of
22 x 109/L, with 90% neutrophils, haemoglobin level of 11.9
g/dL and platelet count 244 x 109/L. Her C-reactive protein
(CRP) was more than 200 mgL. Her renal profile and
coagulation study were normal. Her high vaginal swab
culture was positive for Group A Streptococcus. However, the
blood culture did not grow any organism. She was treated
with IV piperacillin-tazobactam and clindamycin for 10 days

and was discharged well. On the next clinic visit, she had no
further complaints and was discharged from follow-up.

DISCUSSION
Neonatal infections are commonly caused by Group B
Streptococcus and Escherichia coli.  Group A Streptococcus is a
rare causative agent but the infection can be invasive and
fatal.4 Invasive Group A streptococcal disease was defined as
isolation of GAS from a normally sterile sites such as blood,
CSF, joint, pleural and peritoneal fluid. The incidence of
invasive neonatal GAS infection in the United Kingdom was
1.5 per 100 000 person years while in the United States of
America, an increasing incidence of invasive GAS infections
in children from 0.16 to 0.37 per 1000 admissions was
observed within the 7-year period.4,5

The major virulence factor for GAS infection is M protein,
encoded by emm gene. More than 125 emm gene types have
been discovered, with certain types causing specific diseases.
The predominant M serotypes causing invasive infections are
M1 and M3 types. M protein is a major surface antigen that
is capable of inhibiting the immune response and interferes
with phagocytosis.6

Almost half of infants less than 3 months or early neonatal
sepsis diagnosed with invasive GAS infection are severely ill,
with the most common clinical presentation were respiratory
distress, bacteraemia and non-specific signs of sepsis with
rapid deterioration and high mortality similar to this case.4,6

The overall mortality rate was as high as 31%.6 Vertical
transmissions via ascending spread from the vagina
colonized by Streptococcus pyogenes during delivery is a
possibility in this case. As reported by a previous study,
vertical transmission accounted for 75% cases of early onset
neonatal GAS disease.6 

The management of severe invasive GAS disease involves
mainly specific antimicrobial therapy, supportive treatment
with fluid and electrolytes, minimizing or neutralizing the
toxin effects and other measures on specific situation for
example controlling the source of infection by extensive

Fig. 1: Histopathological images showing fibrinopurulent exudates and scattered cocci-shaped bacteria (arrows) (a) Haematoxylin and
Eosin (H&E) stain, magnification x 100, (b) H&E stain, magnification x 400.
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surgical debridement in deep-seated abscess. Penicillin
remains the treatment of choice and no resistance strain to
this antibiotic has been encountered yet. The addition of
clindamycin is beneficial especially in the case of
streptococcal toxic shock as it can suppress exotoxin and M-
protein production by GAS. Besides, it has longer half-life
with no antagonist effect with penicillin.7

Unlike Streptococcus Group B that is common in causing
neonatal sepsis, more extensive screening measures and
aggressive maternal prophylaxis has been adopted as
compared to maternal GAS, which is rarely detected due to its
low prevalence of vaginal colonization, and rarely cause
maternal and neonatal disease. So far, there has been no
specific guidelines and recommendations on
chemoprophylaxis for maternal GAS vaginal colonization or
asymptomatic carriage. However, considering its nature of
invasiveness and interaction with immunocompromised
host, resulting in high morbidity and mortality, a more
aggressive approach and intrapartum antibiotic prophylaxis
should be considered whenever GAS is isolated from pregnant
women. 

Puerperal sepsis due to GAS infection  may present with two
or more of the following clinical manifestations: pelvic pain,
fever, abnormal vaginal discharge, abnormal smell/foul
odour discharge or delay in uterine involution.7 Some of the
identified host risk factors for perinatal infections are
prolonged ruptured of membranes or prolonged labour, pre-
existing comorbidities such as malnutrition, diabetes, severe
anaemia, obesity, prior vaginal infections as well as repeated
vaginal examinations and Caesarean section.2 In our case,
the mother had no identified risk factors except maternal
obesity. It was postulated that women who are obese had
elevated levels of inflammatory cytokines and monocytes,
resulting in chronic state of inflammation causing the
immune systems to be less responsive to the threat of
infection and diminished their ability to mount an acute
cytokines response to an infection.8

The less severe clinical presentation of the mother raised
possibility of prior colonization or state of asymptomatic
carriage before the onset of delivery as most patients with
GAS colonization are asymptomatic. GAS can become the
colonizer of oropharyngeal tract, vagina and even skin. The
mechanism of colonization is poorly understood, it is
suggested that GAS virulence factors and certain mutations
leads to its ability to escape phagocytosis, simultaneously
increasing its capacity in adherence to host cells.9 In this
patient (mother), the most striking symptom that she
presented was per vaginal discharge several days before
labour. Although this may appear common among pregnant
ladies, this history should not be taken lightly. A study on
pregnancy-related S. pyogenes revealed that 38.5% of patients
with early puerperal sepsis presented with purulent vaginal
discharge. GAS was isolated from the genitourinary tract in
76.9% of the cases, suggestive of prior vaginal colonization.1 

In conclusion, although routine screening for asymptomatic

vaginal GAS carriage in pregnancy may not be indicated,
isolation of GAS from vaginal specimens should prompt early
clinical management and antimicrobial therapy to both
mother and infant. However, this requires high degree of
suspicion with optimum approach and management.
Although it is quite challenging to differentiate normal
leucorrhoea of pregnancy with pathological vaginal
discharge in pregnancy, measures should be taken to suspect
and detect GAS, so that an appropriate treatment can be
initiated to prevent any devastating complications during the
postnatal period.
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SUMMARY
Pulmonary Tuberculosis (PTB) is an endemic disease in
Malaysia and continues to cause great morbidity and
mortality. However, the diagnosis and treatment may pose a
challenge to the attending physician since other diseases
such as melioidosis can mimic tuberculosis. Hence, the final
diagnosis should be done thorough history of illness,
physical examination, investigations, and interpretation of
findings. We present here a case of a 27-year-old man who
presented at our primary care clinic with underlying
diabetes mellitus whose symptoms were suggestive of PTB,
and who was treated with anti-tuberculosis but later his
sputum grew culture Burkholderia pseudomallei. 

INTRODUCTION
Tuberculosis (TB) is one of the commonest infectious diseases
that cause morbidity and mortality worldwide. It is caused by
Mycobacterium tuberculosis complex and transmits via airborne
droplets. In 2015, the World Health Organization (WHO)
estimated around 10.4 million people were infected with TB
globally.1 In Malaysia, notified TB cases had dramatically
increased from 20,666 cases per year in 2011 to 24, 220 cases
per year in 2015.1

Patients with PTB, especially the high-risk groups usually
presented with pulmonary symptoms such as chronic cough
and hemoptysis with non-specific symptoms such as fever,
night sweats, weight loss and dyspnoea. Those who presented
with these symptoms warrant TB screening as recommended
by WHO. Apart from clinical presentation, the diagnosis of
TB is supported by laboratory investigations such as detection
of acid-fast bacilli (AFB) on smears and cultures from the
clinical sample and radiological findings of consolidation
with cavitation. 

Apart from pulmonary TB (PTB), melioidosis can mimic
symptoms of tuberculosis clinically and radiologically.
Isolation of Burkholderia pseudomallei from sputum culture
supported by radiological findings can be considered as
having pulmonary melioidosis. We present a case of a 27-
year-old gentleman with underlying diabetes mellitus (DM),
presented with symptoms typical of PTB with B. pseudomallei
isolated from the sputum which had caused a dilemma in
managing and raises the possible role of B. pseudomallei as a
respiratory colonizer. 

CASE PRESENTATION 
A 27-year-old gentleman, a mechanic and a smoker,
presented to the primary care clinic with prolonged
intermittent fever for one month. The fever was worse at
night and associated with chills and rigors. He also
complained of productive cough with yellowish sputum for
three weeks associated with reduced appetite. He had lost six
kilograms of weight within two months. Despite having
completed a course of antibiotic (amoxicillin-clavulanic
acid), the symptoms persist. He had no history of contact with
PTB. 

On examination, his temperature was 38.5°C and other vital
signs were stable. He was not in respiratory distress. His
capillary blood glucose reading on presentation was 10.7
mmol/L. Lungs examination revealed crepitations at the left
upper zone. Other physical examinations were
unremarkable. A chest radiograph showed multiple
cavitations with consolidation changes over the left upper
zone as shown in Figure 1. 

His blood results showed hemoglobin level of 10.4 g/dL, white
blood count of 14.7 109/L (81.2% neutrophils, 8%
lymphocytes) and platelet of 499 109/L with a raised
erythrocyte sedimentation rate (ESR) of 130 mm/Hr. His renal
profile showed hyponatremia (Na 129 mmol/L),
hypokalemia (K 2.8 mmol/L) with normal creatinine (97
umol/L). Liver function test was also noted to be deranged
with alkaline phosphatase 126 U/L, alanine transaminase
110 U/L, aspartate transaminase 76 U/L. His HbA1C level
was 10.7%. However, the sputum smear samples for AFB were
persistently negative. 

Based on the patient’s history and investigations, he was
diagnosed as having smear-negative pulmonary tuberculosis
with newly diagnosed diabetes mellitus. Anti-tuberculosis
and insulin therapy were initiated. Serial monitoring of his
serum electrolytes dramatically improved after initiation of
the treatment. However, despite intensive treatment for TB for
three weeks, his symptoms instead got worst which warranted
admission to the hospital. He became more breathless and
was still febrile. A repeat chest radiograph showed worsening
of consolidation of the upper and midzone of the left lung.
Diagnosis of sepsis secondary to community-acquired
pneumonia with underlying PTB smear-negative was made
and intravenous Ceftriaxone was started. 
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While in the ward, the sputum culture and sensitivity grew B.
pseudomallei which was sensitive to doxycycline, imipenem,
ceftazidime and amoxicillin-clavulanic acid. However, his
blood culture revealed no growth of any organism. His
diagnosis was then revised to pulmonary melioidosis and
intravenous ceftazidime was initiated. He was subsequently
referred to the respiratory physician for further management.
Since his blood culture did not yield any organism of
Burkholderia species and he showed excellent response to the
previous antibiotic (intravenous ceftriaxone), a decision to
discontinue the ceftazidime and continuation of anti-
tuberculosis was made. 

A week later, his symptoms improved, and he was discharged
and seen in the outpatient clinic. Following discharge, he was
seen biweekly in the clinic. His symptoms improved and his
chest radiograph showed significant improvement as in
Figure 2. His treatment was continued for six months. He
responded well to treatment with resolution of symptoms,
weight gaining and improved chest radiograph with no signs
of disease relapse. 

DISCUSSION
Melioidosis is caused by gram-negative bacilli B. pseudomallei
and is endemic in Southeast Asia and tropical Australia. In
Malaysia, the exact incidence of melioidosis is unknown, as
melioidosis is not considered a notifiable disease even though
many cases have been reported throughout this country.
Individuals who are regularly in contact with soil and water
are at high risk to get infected as it can be transmitted via
percutaneous inoculation with contaminated soils or water,
inhalation or ingestion. Therefore, it has been referred to as
“the great mimicker” because of its similarity to other
infections particularly tuberculosis. 

Pulmonary melioidosis is the commonest clinical
presentation of melioidosis where the patient may have
features mimicking tuberculosis such as fever, productive
cough, weight loss and upper lobe infiltration with or without
cavitation on radiological findings as in this case. Isolation of
B. pseudomallei from any clinical sample confirms the
diagnosis of melioidosis. 

However, in view that our patient had delayed response to
anti-TB drugs, it has prompted the physicians to relook and
revise the diagnosis especially when B. pseudomallei was
isolated in the sputum. 

Co-infection with PTB and melioidosis have been reported in
some case reports.2,3 In each of the case reports, the patient
presented with clinical presentation of tuberculosis with
concurrent isolation of B. pseudomallei from clinical culture.
Both anti-TB drugs and chemotherapy for B. pseudomallei
were commenced, making it difficult to identify whether the
patient responded well either to the anti-TB drugs alone or
the combination of both. 

As in our case, the challenge in management was that the
patient had newly diagnosed DM, had delayed response to
anti-TB drugs and his clinical presentation worsened at week
three of treatment. One of the commonest risk factors for
melioidosis is DM, apart from renal disease, chronic alcoholic
or other immunized compromised diseases.4 Hence, a revisit
on the diagnosis had to be made when B. pseudomallei was
isolated. Furthermore, the absence of microbiological
evidence of M. tuberculosis complex with isolation of B.
pseudomallei infection on sputum culture made the diagnosis
of melioidosis more likely. 

Fig. 1: Chest x-ray showing multiple cavitations with
consolidation changes over the left upper zone.

Fig. 2: Chest x-ray after completion of anti-tuberculosis therapy.
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However, since the blood culture and sensitivity results
showed no growth of any organism and the patient
responded well to the initial antibiotic and anti-TB drugs,
thus the continuation of the current management was made.
If B. pseudomallei had been isolated earlier, he would
probably have been treated with antibiotics for melioidosis.
This could lead to unnecessary exposure to antibiotics and
increase the risk of antibiotic resistance. Wiersinga et al
suggested that if B. pseudomallei is not detected in a
subsequent adequate culture of specimen obtained before
therapy, completion of the full course of antimicrobial
therapy is generally not recommended.5

We postulate that B. pseudomallei was just a colonizer and not
a true pathogen in our case, based on the clinical
improvement of the patient after commencement of anti-TB
drugs and response to Ceftriaxone. There are case reports that
reported spontaneous recovery of melioidosis without
antibiotic treatment. In one of the cases, all the patients
infected with a mild form of cutaneous melioidosis had
spontaneous clearance without receiving antibiotics
treatment.6 As postulated in our case, it might be possible
that a lung disease with tuberculosis is considered the same
phenomenon. 

CONCLUSION
This case highlights the dilemma of the attending physician
in diagnosing and managing between tuberculosis and
melioidosis. As treatment for these two diseases is entirely
different, it is crucial to differentiate between these two. It also
raises the possibility of B. pseudomallei as a respiratory
colonizer with spontaneous resolving pulmonary symptoms

even though it is rare. Co-infection of melioidosis and
tuberculosis should be assessed properly to make a proper
treatment for both, thus avoiding unnecessarily costly
prescription of broad-spectrum antibiotics and contributing
to emerging of antibiotic resistance. 
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SUMMARY
Renal transplant is the first-line therapy in paediatric
patients with end-stage renal disease (ESRD). Wong HS and
Goh BL reported up to 79% of 1061 paediatric patients still
require long-term haemodialysis (HD).1 The lack of
deceased and living donors is attributable to the poor
awareness, cultural and religious grounds. Permanent
vascular access (PVA) in paediatrics therefore, serves more
as a long term treatment rather than a bridging therapy. We
observed 5 children and an adolescent, all with previous
indwelling catheters, who underwent arteriovenous fistula
(AVF) creation and report the outcomes. The aim of this
report is to determine the factors that influence the long-
term patency of paediatric AVF. Factors such as body
weight, vessel diameter, preoperative preparations,
microsurgical technique and postoperative maintenance are
discussed. In addition, considerations on the choice and
timing of PVA is highlighted.

INTRODUCTION
In Malaysia,  patients receiving dialysis increased from
15,087 in 2006 to 37,183 In 2015. Out of these 37,183
patients, 1061 were under the age of 20 were receiving renal
replacement therapy (RRT). Out of these 1061 patients, 79%
were on haemodialysis (HD) and only 21% received renal
transplants.1 Owing to the age of the patients at referral, size
of vessels and accessibility to renal transplant, decision on
the choice of vascular access is challenging. Therefore, it is
important to weigh all the pros and cons of the dialysis
options available, specifically the permanent vascular access
(PVA), peritoneal dialysis (PD) and central venous catheter
(CVC). Kidney Disease Outcomes Quality Initiative (K-DOQI)
guidelines by the United States of America’s National Kidney
Foundation (NKF) recommends placement of permanent
access in dialysis patients aged 0 to 19 years who weigh more
than 20 kg and are unlikely to receive a transplant within
one year. Implementation of “fistula first” has also been
started for the paediatric group who require long-term HD. 

In the Universiti Sains Malaysia (USM) hospital, majority of
the paediatric patients are offered PD, only a minority of
patients who developed complications from the
ultrafiltration such as repeated infections from PD or

clinically not suitable e.g., having a stoma, were offered
fistula creation by the treating physician. The number of
patients having new fistula creation in USM is only 5 or less
each year. Even though most paediatric HD patients met the
weight criteria and were expected to wait for more than one
year to receive a kidney transplant for AVF upon initiation of
HD, PD was chosen over AVF creation.

In this report, we look at five paediatric patients, all with pre-
existing CVC and who had undergone AVF creations
performed by a single surgeon. The potential factors affecting
the patency rates are discussed.

CASE REPORTS
Five patients were referred.  All these patients already had
their HD initiated via a CVC inserted into the internal jugular
vein (IJV) for temporary dialysis access with two of the
patients having thrombosis from the catheterization, with a
length of HD dependence ranging from 1 month to 3 years.

The weights of the patients ranged from 15 to 36kg and age
between 9 and 16 years old. Four patients had RCF created
and one had snuffbox AVF. Preoperatively, all patients had
ultrasound assessment for the continuity and compliance of
the superficial veins. All AVFs were performed with end-to-
side anastomosis with interrupted monofilament sutures. No
anticoagulation prophylaxis was given. Patients were seen
routinely at 2 and 6 weeks postoperatively for suture removal
and reassessment with ultrasound done prior to first
cannulation of the fistula. Maturation of fistulas ranged from
6 weeks to 4 months. 

For postoperative assessment for adolescents,  the KDOQI
“Rule of 6s” is used to determine the maturity of the fistula -
at least 6 mm in diameter, <6 mm depth from skin and has
a blood flow >600 mL/min3 with leniency to “4s”allowed.  In
younger children, the fistula is considered matured with
clinically strong palpable thrill and good colour Doppler
signals. 

Primary failure of fistula includes inadequate maturation,
thrombosis, failure of first and subsequent cannulations and
other complications leading to non-functional AVFs.
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Secondary AVF failure is permanent failure after the AVF  has
met dialysis suitability criteria with subsequent
abandonment. Out of the four RCFs and one snuffbox AVF,
there was one primary failure (patient’s weight: 18.7kg),
three secondary failures (patients’ weight: 36kg, 32.7kg,
15kg) with one salvageable by open thrombectomy and one
functioning well currently in his fourth year of HD via the
RCF created (patient’s weight: 30.2kg). Patient with primary
failure of the fistula previously had three CVCs in different
settings prior to fistula creation which is significantly more
when compared with the rest. One of the patients with
secondary failure had Hickman catheter prior to RCF creation
in which thrombus was detected proximal to the anastomotic
site and salvaged with open thrombectomy. Secondary
failure in the snuffbox AVF occurred at the third year of HD
and require new fistula creation. Four out of five patients
have nephrotic syndrome diagnosed prior to ESRD. Another
patient had reflux nephropathy with underlying VACTERL
syndrome (Table I).

DISCUSSION
Outcomes of PVA encompass not only the surgical
techniques, but also the extensive preoperative assessments
and preparations, post-operative care and maintenance. It is
common to have patients with CVC inserted at the time of
first consultation for AVF. CVC is beneficial for patients
expected to have renal transplant in a short time or those
requiring urgent dialysis. It is also recommended for children
less than 10kg in weight, whose vessel caliber is expected to
be small, rendering fistula creation a challenge to the
surgeon.  However, it is at a disadvantage in terms of
catheter-related infections, thrombosis, fibrin sheath
formation, catheter malfunction and short life span with
medial survival of 4 to 10.6 months. Complications to central
vessels also make future arteriovenous access creation
difficult. Based on our case series of 5 patients, weight does
not seem to be the predictor of patency, rather, the number of
previous central venous catheterizations. Commonly, central
venous stenosis is only apparent when AVF is established
where there is increased in blood flow in the limb. Creation of
AVF in paediatric patients are feasible and its long-term
outcome has been evaluated in many reports.3,4,5 A patient as
small as 10kg has been described to have successful fistula
creation.3

Preoperative preparations and proper venous mapping of the
patients using colour doppler ultrasound are therefore very
important in the patency rate of the PVA created. All patients
with renal dysfunction should have their conditions
managed as potential long-term dialysis candidates.
Therefore, the aim should be to achieve maximal use from
each access site. It is important to advocate the “distal before
proximal” and “autogenous before prosthetic” rule in
providing paediatric permanent HD access. Since all our
patients had prior history of CVC insertions, the conditions of
the vein must be assessed by careful preoperative clinical
examination and a central venogram is mandatory. By
achieving a perfect anastomosis only is not enough if the
fistula created cannot be utilised for HD due to proximal
thrombosis or stenosis; or inability to achieve adequate flow
due to proximal venous branches that are not ligated

intraoperatively. Technical victories that result in functional
failures serve no purpose.

Intraoperatively, several fundamental rules should be
adhered to achieve good patency. The rules for suturing are
that the forceps must never grasp the intima, the adventitia
is incised and not resected, high pressure clamps must be
avoided and the thinnest possible needles are to be used.
Vessels are only handled by the adventitia. In the literature,
vessel diameters are often not specified when assessing the
outcome of the fistula, instead substituted by the weight of
the patients.4 Thus, the timing for access creation should be
based upon circumstances and local expertise of patients.

In Malaysia, the frequent paediatric vascular access sites are
the wrist AVF, BCF, cuffed and non-cuffed catheters, artificial
graft and venous graft in descending order.1 RCF is the
preferred choice in USM as the children can maintain a more
comfortable position during HD, comparing to ulnar-basilic
fistula and the snuffbox AVF. Comparing to BCF and BBF,
RCF is chosen in order to start with a more distal access and
not requiring transpositions of the vein. Study has shown that
the location of AVF did not significantly affect primary or
secondary patency in paediatric age group.5

Care and maintenance of AVF pose a challenge in the
paediatric group, especially the exhaustion of vascular access
in the future. Venous neointimal hyperplasia, hemodynamic
and surgical stressors as well as inflammatory stimuli from
dialysis needles can pose risks to AVF failures.3,6 At the
histological level, venous neointimal hyperplasia is
characterized by the presence of myofibroblasts, angiogenesis
and the accumulation of extracellular matrix components.6

Buttonhole needling of HD AVF results in less complications
and interventions compared to the rope-ladder technique.

ESRD itself is a prothrombotic state. An underlying diagnosis
of nephrotic syndrome in these patients further constitutes a
significant risk factor for thrombosis due to the increased
synthesis of thrombosis-promoting factors, including factors
V and VIII and fibrinogen; impaired fibrinolytic activity,
attributable to decreased concentrations of both plasminogen
and tissue-plasminogen activator (tPA), while at the same
time the inhibitors of fibrinolysis, including plasminogen
activator inhibitor-1 and α2-plasmin inhibitor, are elevated.5

All our patients did not receive anticoagulants as we do not
advocate the usage of systemic anticoagulation for vascular
access surgery due to the increased incidence of bleeding and
lack of benefit in primary patency.7

Predictors of patency of AVF in children is still a continuing
study. Sisli et al. recently reported a 34.6% AVF loss over a
duration of 21 months follow up in children.5 Almási-
Sperling and colleagues studied the patency rates in
correlation to the maturation intervals and first access
cannulation in paediatric patients.8 Vonapanitase, which is a
recombinant human type 1 pancreatic elastase that can
facilitate rapid AVF dilatation and maturation by causing
persistent vasodilatation, fragmenting the elastin fibres and
inhibiting adventitial myofibroblast migration to the intima
has been described.9 Local application of antiproliferative
agents such as coII-R, paclitaxel-coated balloons and

22-Patency00214_3-PRIMARY.qxd  9/15/21  12:44 PM  Page 739



Case Report

740 Med J Malaysia Vol 76 No 5 September 2021

Vascugel, which is the cultured human aortic endothelial
cells, were introduced in the attempt of  maintaining
patency.

Therefore, early referral for fistula creation is advised among
patients who are expected to require HD in the near future to
avoid complications from CVC. Preoperative preparation of
vessels preservation on the decided side of upper limb is
important, preference of non-dominant arm first and start
distally then, work proximally. Postoperative anticoagulant
should be considered in patients with diagnosis of nephrotic
syndrome, which essentially is one of the major causes that
leads to ESRD in paediatrics. 

Paediatric patients who are unlikely to receive renal
transplant within one year of ESRD diagnosis should have
AVF as the preferred mode of haemodialysis. It is imperative
to have preoperative Doppler ultrasound and central
venogram in patients with previous CVC prior AVF creation
to rule out central venous obstruction. Primary and
secondary patency of AVF require intricate interplay of
preoperative planning, meticulous microsurgical techniques,
and AVF maintenance.

CONCLUSION
High index of suspicion on the vessel patency in patients with
previous CVC should be confirmed routinely with central
venogram before undertaking AVF creation. Patency of AVF
include all aspects of preoperative preparations, proper
assessments of candidates, techniques of surgeons and
postoperative care and maintenance. Cause of unfavourable
results and higher risk of complications such as prior
indwelling catheter can be omitted with the “fistula first”
policy. 
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SUMMARY
Conflict of human-wild elephant is not uncommon in
Malaysia. Most of the human victims usually succumb to
death due to internal organ injuries. Here we report a case of
a woman who was the victim of an elephant attack and
successfully survived to share our experience in managing
this type of polytrauma.

INTRODUCTION
Conflict between human and wild elephant is not
uncommon in Malaysia. The consequences range from crop
damage to direct attacks on humans.1 Most of the victims
usually succumb to death due to internal organ injuries.2 We
report a case of a woman who was the victim of an elephant
attacked and successfully survived to share our experience in
managing this type of polytrauma.

CASE PRESENTATION
A 34-year old female veterinarian was brought to the
emergency department (ED) of a district hospital in Kelantan,
Malaysia after an unfortunate event while on an operation to
transfer out a wild elephant that strayed out of the jungle to
the plantation crops in a village. During the process of
transferring, the officers from Wildlife and National Parks
Department, also known as ‘Perhilitan’ in Malay, lost control
of the elephant after it was awakened from the initial
tranquilizer dose. The elephant was estimated to be more
than 30 years of age, weighing approximately 2.5 tonnes had
immediately attacked the veterinarian and she was trampled
two times on her chest. The veterinarian sustained pain over
the entire chest, right shoulder and abdomen. She had
difficulty in breathing and felt dizzy. She was able to move all
four limbs but could not ambulate due to the severe pain. She
had no loss of consciousness and was helped by the other
‘Perhilitan’ officers. The victim was immediately taken to the
hospital by the officers with a four-wheel drive vehicle and
arrived at the district hospital around 30 minutes later.

On arrival to the Emergency Department of a district
hospital, she was fully conscious with her airway and cervical
spine were intact. However, her breathing and circulation
were compromised. She was tachypnoeic with SpO2 was 83%
under room air. There were multiple bruises over the chest

and abdomen with bilateral generalised anterior chest
tenderness on palpation. Examination of the right lung field
revealed hyper resonance on percussion and reduced air
entry on auscultation. The trachea was found to have
deviated to the left side. On further examination of
haemodynamic status, she was in shock with a blood
pressure of 60/40 mmHg and a pulse rate of 120 beats per
minute. She was pale and cold peripherally with delayed
capillary refill time. Her abdomen findings were generalised
tender and guarded. Surgical-based teams such as surgery
and orthopaedic were alerted respectively as there was no
Trauma Code at the centre. The anaesthesia team was also
activated to help in resuscitation.

Chest X-ray showed right pneumothorax, multiple rib
fractures bilaterally, right scapular fracture, posterior wall of
right acetabulum fracture and 3rd to 4th thoracic spinous
process fractures. Computed tomography (CT) scan of the
thorax, abdomen and pelvis showed multiple intrabdominal
injuries; grade 2 liver injury, grade 2 splenic injury, grade 2
to 3 pancreatic injury and grade 3 left renal injury. 

Damage control resuscitation was initiated. She was
transfused with 1 Litre of normal saline and early blood
products was instituted. Intravenous tranexamic acid was
also administered. Other than that, a chest tube was inserted
at the right lung due to haemopneumothorax. Initial
discussion between the surgeons in the district hospital and
tertiary centre was to continue conservative management as
her condition was haemodynamically stable after the
resuscitation. Day 1 post-trauma, her condition worsened.
She became more tachypnoeic and required non-invasive
ventilatory support. She developed acute respiratory distress
syndrome (ARDS) and was intubated on day 3 post-trauma.
Repeat CT scan showed complete transection of the pancreas
(Figure 1). She was referred to Hospital Universiti Sains
Malaysia (USM), a tertiary hospital located 70 km away from
the district hospital for further surgical intervention.

At the tertiary hospital, diagnostic peritoneal lavage (DPL)
was done, and 1 litre of blood was evacuated. The DPL aimed
to reduce the inflammatory effect caused by the spillage of
pancreatic fluid. No faecal material or bilious content
visualised during the procedure. As a result, she was planned
for exploratory laparotomy and distal pancreatectomy with

Elephant attack – A rare case of survival

Wan Syahmi Wan Mohamad, MMed1,4, Mohamad Masykurin Mafauzy, MMed1,4, Kamarul Aryffin Baharuddin,
MMed1,4, Ikhwan Sani Mohamad, MMed2,4, Khairil Amir Sayuti, MMed3,4, Mohd Shukruddeen Salleh, MMed5

1Department of Emergency Medicine, School of Medical Sciences, Universiti Sains Malaysia, Kubang Kerian, Kelantan, Malaysia,
2Department of Surgery, School of Medical Sciences, Universiti Sains Malaysia, Kubang Kerian, Kelantan, Malaysia,
3Department of Radiology, School of Medical Sciences, Universiti Sains Malaysia, Kubang Kerian, Kelantan, Malaysia, 4Hospital
Universiti Sains Malaysia, Health Campus, Universiti Sains Malaysia, Kubang Kerian, Kelantan, Malaysia, 5Hospital Sultan
Ismail Petra, Kuala Krai, Kelantan, Malaysia

CASE REPORT

 This article was accepted: 05 July 2021
Corresponding Author: Mohamad Masykurin Mafauzy
Email: masykurin@usm.my

23-Elephant00115_3-PRIMARY.qxd  9/15/21  12:44 PM  Page 741



Case Report

742 Med J Malaysia Vol 76 No 5 September 2021

splenic preservation. Intraoperatively, the pancreas was
discovered to be transected at the body with the necrotic area
and retroperitoneal haematoma (Figure 2). Post-operatively,
she suffered from a surgical site infection and was
administered antibiotics. She underwent slow weaning of the
ventilator and was eventually extubated after 14 days of
ventilation. She was discharged at one-month post-trauma
with follow-up for regular wound inspection and dressing.

DISCUSSION
Human-elephant conflict occurs as a result of habitat loss due
to the expansion of human settlements and agricultural
activities.3 However, most of the fatal attacks occurred outside
the habitat like zoos, circuses and arenas.4 There are 19 cases
of fatal elephant attack reported, mainly in India, followed
by Germany, Czech Republic and Australia.2,4,5,6 Only one
case of elephant attack survivor reported in the United States
of America who underwent 30 operations during her 3
months of hospitalisation.7

Attributable to the extreme weight difference between
humans and elephants, whose weight may go up to four
tons, it potentiates to cause fatal injury and danger in
relation to humans.3 Fatal injuries can also be caused by the
mechanism of trampling-stomping.3 The main targeted area
in the human are the head and torso.6 The type of injuries
varies from severe maxillofacial trauma4, perforating
lacerated tusk injury of the chest with multiple rib fractures2,

Fig. 1: CT abdomen with contrast in portovenous (PV) and arterial phases show complete transection of the pancreatic body (PB). The
pancreatic head (PH) and pancreatic tail (PT) are still enhanced. There is generalised free fluid mixed with haemoperitoneum as
demonstrated at the peripancreatic region (max density 64 Hounsfield unit). Splenic artery is still enhanced with no evidence of
active contrast extravasation. Lacerations of the liver and spleen are partially visualised. Inferior vena cava (IVC) and aorta (Ao)
are normal in size. No bowel wall thickening or pneumoperitoneum.

Fig. 2: Intra-operative findings of transected pancreas at the
body with necrotic area.
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blunt intra-abdominal trauma including bowel transection,
liver and abdominal aorta lacerations as well as pelvic
fractures.3 The most common cause of death is due to
haemorrhagic shock.3

In this particular case, the mechanism of attack by the
elephant was trampling when the elephant was suddenly
awakened. The veterinarian sustained blunt polytrauma,
almost similar to the type of injury in other fatal cases of
elephant attack. Damage control resuscitation is part of the
management in this type of polytrauma, followed by
conservative management. Conservative management or
nonoperative management was decided after
haemodynamic stability was achieved, together with findings
from the imaging modalities.8 

However, as her condition worsened and a repeat CT scan
showed complete transection of the pancreas, she was
referred to the Hospital USM for operative management. The
decision for the operative management in blunt pancreatic
injury is always difficult as only those who have pancreatic
duct transection should go for the surgery. Unnecessary
surgery in non-complicated pancreatic injury especially in
grade 1 and 2 may result in a worse outcome of post-
operative pancreatitis.9 Unfortunately, most of the pancreatic
duct transections are not easily visualised during early CT
scans and in fact, patients are haemodynamically stable in
the first 24 hours. As pancreatic juice spills over the
retroperitoneal space, it will fill up the gap between the
transection line and will be seen clearly at 72 hours as
demonstrated in our patient. The spillage of the pancreatic
juice at this time also increases the inflammatory response
with haemorrhagic changes and the development of sequelae
like acute respiratory distress syndrome and compartment
syndrome. These conditions would justify the need for high
morbidity surgery.10

CONCLUSION
Polytrauma due to elephant attack is common and the cause
of death is attributed to traumatic shock. Attending
physicians should always have a high index of suspicion for
intraabdominal injury in the case of elephant attack even in
haemodynamically stable patients as hollow organ injuries
usually present late. An early intervention like damage
control resuscitation and early referral for definitive
treatment is vital in saving the life of the victim. The clinician
should also be aware that when pancreatic injuries are
managed conservatively, the clinical, radiological and
laboratory parameters need to be monitored until resolution.
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SUMMARY
Ventriculoperitoneal shunt (VPS) is a common procedure in
neurosurgery for Cerebrospinal Fluid (CSF) diversion. It is
associated with various complication. One of the rarer
complications is migration of the shunt catheter. The
incidence is higher in the paediatric population, up to 71.2%
compared to adults 28.8%. We present a case of a 1 year 4
months old boy post TB meningitis with intrathoracic shunt
migration 2 months after implantation of VPS.

The child presented with upward gaze palsy, on and off
productive cough and fever. He had a ventriculoperitoneal
shunt inserted 2 months before, when he was diagnosed
and treated for TB meningitis. Radiological imaging revealed
the distal catheter tip was at the right lung with
pneumothorax. The shunt was removed and after confirming
that there is no active infection, a new ventriculoperitoneal
shunt was reinserted.

INTRODUCTION
Ventriculoperitoneal shunts (VPS) are one of the commonest
surgical procedures performed in neurosurgery.
Complications arising in this procedure can be divided into
both mechanical and non-mechanical. Shunt migration is
defined as translocation of part of or the entirety of the shunt
system from the compartment where it was intended to a new
compartment.1 The most accepted theory for this is that
children have a more vigorous peristaltic activity and smaller
peritoneal space thus causing a relatively higher intra-
abdominal pressure, predisposing them to shunt migration.2

Displacement into the thorax can be attributed to congenital
defects, erosion and perforation of the diaphragm.

We present a case of paediatric intrathoracic migration of the
VPS post tuberculosis (TB) Meningitis.

CASE REPORT
A 1 year 4 months old boy with a history of post TB
meningitis hydrocephalus was admitted to the Hospital
Kuala Lumpur, Kuala Lumpur, Malaysia  after his mother
noticed that he developed an upward gaze palsy. Further
history from his mother also revealed that he experienced on
and off productive cough for 1 week. A VPS was inserted 2
months earlier, after he was diagnosed with TB meningitis.
During the physical examination, he had bilateral upward
gaze palsy, a spike of fever, and minimal crepitation over the
right lower zone on chest auscultation. Otherwise, he was

active. The patient had no papilledema or signs of respiratory
distress, and the shunt was functioning well at bedside testing
(determined by compressibility and a good refilling time of
the shunt reservoir). A brain CT showed slight worsening of
the hydrocephalus, probably due to suboptimal shunt
drainage. In view of his cough and fever, a diagnosis of
respiratory tract infection had to be ruled out, and a chest X-
Ray was ordered. The chest X-ray showed the tip of his distal
VPS catheter at the level of the 5th anterior rib bone (Figures
1A and 1B).

CT thorax confirmed that the distal catheter had pierced the
posterior right hemidiaphragm with its tip located at the
lateral segment of the right middle lobe with a small
loculated pneumothorax and surrounding consolidation. The
right lower lobe had collapsed (Figures 2A and 2B).

In view of the abnormal placement of the distal VPS catheter
without evidence of CNS infection, we decided to externalize
the VPS. The paediatric surgical team was on standby in case
of any intraoperative complications. Fortunately, we were
able to remove the distal catheter easily via a subcutaneous
incision over the chest wall and pulling it out slowly via the
subcutaneous route. The child’s symptoms improved but CSF
analysis from the catheter was positive for Coagulase
Negative Staphylococcus (CONS). The VPS was removed,
replaced by a temporary extraventricular drain. We did not
prescribe any new antibiotics except for his regular anti-TB
medications. Since the removal of the VPS, repeated CSF
analyses were cleared of infection, and a left VPS was inserted
one week later. He was subsequently discharged well 3 days
after surgery. He remained asymptomatic during his follow-
up 6 weeks later.

DISCUSSION
The incidence of shunt migration appears to be higher in the
paediatric age group (71.2%) compared to adults (28.8%).
Based on a literature review by Harischandra et al, common
sites of migration include the bowel (35%), bladder (8%),
scrotal (14%), abdominal wall (14%), intracranial/subgaleal
(11%), chest/thoracic (8%), cardiac/major vessels (7%) and
breast (3%).1 Obrador et al reported the first patient with a
distal catheter migration into the thoracic cavity in 1977 in a
14 month-old child.3 The incidence of migration is highest in
the first 6 months after surgery with a decline in incidence as
time progresses.1 However, it could occur as early as 5 days
after surgery to as long as 16 years. In our patient, the
migration occurred 2 months after the first VPS procedure.
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According to Taub and Lavyne intrathoracic migration of the
distal catheter is divided into trans-diaphragmatic (through
the diaphragm) or supra-diaphragmatic (through the chest
wall).4 Supra-diaphragmatic migration can be iatrogenic
secondary to erroneous tunneling during distal shunt
insertion. Trans-diaphragmatic migration has been
attributed to the relative positive pressure in the abdomen
compared to the negative intrathoracic pressure favoring a
migration into the cavity with lower pressure.

Migration can also occur through congenital defects in the
diaphragm including the foramen of Morgagni or Bochdalek
and the right xipho-costal point (from where the superficial
epigastric vessels enter).5

The presence of chronic abdominal infection or
inflammation helps in adhesion of the catheter onto the
diaphragm, following which a perforation takes place due to
constant friction.4 The stiffness of the catheter, inflammation,
infection, an incision close to the costal margin, and the
positive intra-abdominal pressure further increase the risk of
perforation.6 We suggest that inflammation followed by

adhesion and slow erosion through the diaphragm aided by
the pressure gradient is the most likely mechanism which
cause the migration in our patient as CT thorax showed no
obvious diaphragm defect or no bowel loops/hernias.

Cakin H et al reported a child with Trisomy 21 where
symptomatic Morgagni’s hernia was brought about 5
months after a ventriculoperitoneal shunt procedure,
possibly related to an increase in the intra-abdominal
pressure secondary to VPS CSF drainage.5

Symptoms of migration inside the thoracic cavity presents
predominantly as respiratory symptoms in nearly 78.8%
patients, and less often as shunt dysfunction/infection in
approximately 15.1% patients.1 Presentation may also differ
between intraparenchymal and intrapleural migration.
Coughing and recurrent pneumonia is common in
intraparenchymal migration as there is direct irritation of the
airway and formation of shunt-bronchial fistula with the
accumulation of CSF provides means of bacteria
colonization. Pleural effusion, pneumothorax, hydrothorax

Fig. 1: Chest x-rays of the patient. (A) Chest x-ray post ventriculoperitoneal shunt insertion confirmed the location of the tip of the
shunt catheter was at the right hypochondriac region in the peritoneal space. (B) Repeat chest x-ray on admission noted the
migration of the catheter tip into the right hemithorax (arrow) at the level of the 5th anterior rib bone. There was no bowel
herniation noted.

Fig. 2: CT Thorax of the patient in axial view (lung window). (A) CT Thorax scan showed a collapsed right lower lobe (arrowhead) with
shunt catheter traversing through the lung parenchyma. (B) CT Thorax scan showed a small loculated pneumothorax
(arrowhead) and the tip of the shunt catheter within it.

(A) (B)
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caused by an intrapleural migration may cause shortness of
breath, reduced in effort tolerance and respiratory distress.7

Our patient showed both respiratory irritation symptoms and
also signs of suboptimal shunt drainage.

Imaging helps to confirm the position of the migrated shunt
tip. A anterior-posterior and lateral view X-ray of the chest
may be ordered to analyse the course of the distal catheter
and also to look at the costovertebral angle (foramen of
Bochdalek).4 With CT scan of the chest and thorax, the role of
lateral X-ray has decreased. Only 15% of thoracic cavity
migration of the shunt is associated with shunt dysfunction,
and so, the role of CT scan of the brain is limited, unless there
are signs of hydrocephalus or raised intracranial pressure.

The management of shunt migration depends on the
presence or absence of shunt dysfunction and/or infection. In
patients with shunt infection, exteriorization of the catheter
and treatment with antibiotics is suggested. A direct shunt
replacement or revision can be done if there is no evidence of
shunt infection on CSF tapping or thoracocentesis(if CSF
hydrothorax is present).1,4 This could be done by reopening
the abdominal wound, retrieving the distal end of the
peritoneal catheter, and reinserting it in the peritoneal
cavity. There is no need to inspect the inferior surface of the
diaphragm for a perforation, as this would require a larger
incision.

In patients with associated defects in the diaphragm on
imaging, a diaphragmatic repair may need to be carried out
prior to shunt replacement; or the shunt may have to be
converted to a VA shunt.6 Karapolat et al from thoracic
surgery suggested that adherences for catheter to omentum
and intraperitoneal soft tissue must be kept in mind when
removing the distal shunt and the catheter should not be
pulled extensively as to prevent breakage. In cases of adhered
catheter where transdiaphragmatic removal is difficult, a
thoracotomy maybe needed to remove the shunt entirely.8

To date, there has not been any report that links
intrathoracic shunt migration to a history of TB meningitis.
Naik et al reported a case of complete intracranial migration
of VPS in a child 12 months after the insertion of VPS
following TB meningitis.9 In patients with a history of TB
meningitis, it is possible that the distal absorption might be
reduced in view of high CSF protein content. We hypothesize
that a failure of absorption or slower peritoneal absorption of
CSF can lead to a relative positive pressure in the abdomen
which promotes migration to a space with lower pressure.
However, a study done by Tyagi et al concluded that there is
no increase in the statistically significant in the complication
rate of VP shunt in TB Meningitis patients versus non
infective patients.10

CONCLUSION
Thoracic complications of VPS are rare but can potentially be
serious. Our patient presented post TB Meningitis with
intrathoracic migration and associated pneumothorax. With
ventriculoperitoneal shunting, it is important to keep in mind
the possibility of intrathoracic migration especially if patients
present with respiratory symptoms. Further study may be
needed to determine the association between TB, infective
and non-infective nature associated with shunt migration.
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SUMMARY
Classical constrictive pericarditis (CP) is an unusual and
rare complication after coronary artery bypass grafting. It
can be transient, progressive or fixed form of cardiac
constriction. However recently recognized transient variant
of constrictive pericarditis can be managed with medical
therapy, though other progressive and irreversible forms
may require pericardiectomy. We describe a 65-year-old
male patient who developed a classical but a very early
transient CP, just within two weeks as a result of post
cardiac injury syndrome after coronary bypass surgery. The
patient had a complete recovery following medical
treatment.

INTRODUCTION
Constrictive pericarditis (CP) after coronary bypass surgery is
a rare clinical condition which may appear early or late. The
classical form of CP after cardiac surgery is usually
progressive and irreversible, requiring pericardial stripping.1

However, in some patients CP may resolve spontaneously or
with medical treatment.2,3,4  

CASE REPORT
A 65-year-old man with a long-standing history of diabetes,
hypertension, and hyperlipidemia presented with unstable
angina was referred for an early coronary artery bypass
grafting (CABG) after diagnosing having a critical left main
stem and triple vessel disease. A conventional CABG was
performed under cardiopulmonary bypass. The postoperative
course was uneventful and he was discharged well on post-
operative day 6. However, 4 days later, the patient was re-
admitted with complaints of fever, exertional dyspnoea and
generalized oedema. Physical examination revealed elevated
jugular venous pressure, generalized peripheral oedema,
including ascites and mild hepatomegaly. The blood test
findings were within normal limits except for an elevated C-
reactive protein (3.1 mg/dL). Blood, urine and sputum
cultures were negative. The chest radiograph showed a mild
to moderate bilateral pleural effusion. (Figure 1). An
echocardiography revealed a thickened pericardium and an
abnormal interventricular septal movement. Pulse wave
Doppler study showed significant mitral inflow velocity
variation with respiration and exaggerated expiratory

diastolic flow reversal in hepatic vein (Figure 1). These
findings were not seen at the time of discharge earlier. These
findings were highly suggestive of acute CP following CABG
as part of the post-cardiac injury syndrome (PCIS). The
patient was then treated with aspirin, non-steroidal anti-
inflammatory drugs (NSAIDS) (celecoxib), anti-heart failure
drugs including diuretics (Furosemide and Spironolactone),
beta-blocker (Bisoprolol) and angiotensin converting enzyme
(ACE) inhibitor (Ramipiril). As the patient could not tolerate
colchicine after 2 days, we switched to steroid treatment.
Prednisolone therapy (0.5 mg/kg/day) was started too,
continued for 10 days, and progressively tapered over two
weeks. The patient felt better and the generalized oedema
disappeared. The chest radiograph and repeated
echocardiography showed improvements. 

The patient was discharged well on post-operative day 20. At
the 3rd month of follow-up, the patient was asymptomatic.
The chest radiograph showed complete resolution of pleural
and pericardial effusion. The echocardiography examination
revealed thinner pericardium, normalized mitral inflow
velocity with respiration and expiratory diastolic flow
reversal in the hepatic vein (Figure 2).

DISCUSSION
CP can be defined as a spectrum of diseases resulting from
thickened, rigid and fused pericardial membranes that
impair ventricular filling, leading to venous congestion and
reduced cardiac output.2,3 Common causes of CP are previous
cardiac surgery, thoracic radiation, uremia, previous
myocardial infarction, infection and idiopathic disease.2,3 CP
was thought to be irreversible but some have reported
resolution of a transient form without surgical intervention.3,4

Transient CP is an increasingly recognized sub-type and was
first described back in 1987 by Sagrista-Sauleda et al, when a
small group of subjects with CP demonstrated spontaneous
and permanent resolution on serial echocardiograms.1

Hence, it was suggested that there are several types of CP.
These include classic chronic, sub-acute, transient and occult
CP, all of which have their own characteristic natural history.
The European Society of Cardiology has formally recognized
it as a variant of CP in their updated guidelines for the
management of pericardial diseases.5

About 17% of patients develop constrictive physiology on
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Fig. 1: Initial diagnosis: A) Chest radiograph revealed bilateral pleural effusions. B) 2D echocardiography showed thickened pericardium
(white arrows). C) Pulse wave Doppler study illustrated significant mitral inflow velocity variations with respiration (white
arrows). D) Pulse wave Doppler study showed exaggerated expiratory diastolic flow reversal in hepatic vein (white arrows).

Fig. 2: Ten weeks after completion of treatment: A) Chest radiograph revealed complete resolution of the pleural effusions. B) 2D
echocardiography showed normalised pericardium (white arrows). C) Pulse wave Doppler study illustrated normalised mitral
inflow velocity variations with respiration (white arrows). D) Pulse wave Doppler study showed significantly reduced expiratory
diastolic flow reversal in hepatic vein (white arrow).
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postoperative echocardiography after open heart surgery but
typical CP following coronary bypass surgery is a rare
phenomenon with occurrence rate of 0.2 ~ 0.3%.2,3 The
interval between surgery and development of symptoms
varies from 1 to 204 months. The common features are
dyspnoea (81%), chest pain (34%), and fatigue (29%);
peripheral edema (90%) and elevated jugular venous
pressure (86%).

The precise mechanism of CP after cardiac surgery remains
unknown. Many reported that CABG is a traumatic
procedure with intraoperative irritation to the pericardium by
the physical manipulation of surgeons and later continuous
violent friction between the pericardium and the beating
heart leading to PCIS.2,3,4 Eui Im et al. suggested that post-
operative pericardial effusion and normal left ventricular
ejection fraction were predictors of constrictive after CABG.3

Our patient showed acute form of CP which appeared very
early, just less than 2 weeks after the CABG, which has not
reported before. We decided to treat this symptomatic patient
medically. Unfortunately, our patient could not tolerate
colchicine which is the first line of treatment in acute
pericarditis with effusion.5 Corticosteroids has been effective
in reversing pericardial constriction only in some cases when
it is given within the first 6 weeks of the surgery.5 

CONCLUSION
Acute transient constrictive pericarditis after CABG can be
treated successfully with medical therapy resulting in
complete resolution. 
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SUMMARY
Dengue fever (DF) is an important public health problem,
and it is now endemic in more than 100 countries worldwide.
Dengue associated neurological complication is estimated
to be affecting 0.5 to 6.2% of patients. Even though this is
rare, neurological manifestation of DF is an increasingly
recognized entity in recent years due to significant mortality
and morbidity reported/seen. Reported central nervous
system manifestations due to dengue include encephalitis,
encephalopathy, myelitis, myositis, acute disseminated
encephalomyelitis, Guillain-Barré syndrome, stroke and etc.
We report here a case of acute necrotizing encephalopathy
secondary to DF in a previously healthy 12-year-old girl. 

INTRODUCTION
Dengue fever (DF) is an arthropod-borne disease caused by
dengue virus. Dengue virus is a single-stranded RNA virus
belonging to the family of Flaviviridae, transmitted by Aedes
mosquitoes. Worldwide, the incidence of DF has increased
dramatically in recent decades. World Health Organisation
estimates around 390 million dengue infections per year, of
which around 96 million manifests clinically with any
disease severity.1 Thus far reported neurological
manifestations of dengue include encephalitis,
encephalopathy, Guillain-Barre Syndrome and
encephalomyelitis. We report here a case of acute necrotizing
encephalopathy in a child secondary to DF. 

CASE REPORT
A previously healthy 12-year-old girl presented to Hospital
Lahad Datu, Sabah, Malaysia with fever for 4 days with
vomiting and epigastric pain. There was no headache or
altered sensorium. On arrival at the hospital, she was restless.
Her Glasgow Coma Scale (GCS) was E4V4M6. Her peripheries
were cold with capillary refilling time of 3 seconds and
reduced pulse volume. Her blood pressure was 85/37mmHg,
pulse rate was 173 beats per minute and temperature was
40C. Her dengue NS-1 antigen was positive, dengue IgM and
IgG were negative. She was treated as severe dengue in
decompensated shock.

Her initial full blood count showed hemoglobin of 12.5g/dl,
TWBC of 2.4x109/L, platelet of 97x109/L and hematocrit of
38%. Her renal function and liver function tests were normal.
Her lactate dehydrogenase (LDH) was 1031U/ml. She was
treated with fluid resuscitation with close monitoring in
intensive care unit (ICU). Upon ICU admission, she became
encephalopathic and not obeying command. Five hours
later, she developed three episodes of generalized tonic-clonic
seizures, each lasted 1-2 minutes. Her GCS deteriorated to
E4V1M5. Neurological examinations showed brisk reflexes
with normal plantar responses. She also has bulbar weakness
which she required a nasogastric tube. A loading dose of
intravenous phenytoin was administered for seizure control.
An urgent computed tomography (CT) scan of the brain (day
5 of illness) showed bithalamic hypodensities extending to
the posterior limbs of internal capsule (Figure 1). Lumbar
puncture was not done due to severe thrombocytopenia. 

Subsequently, her neurological deficits did not improve
despite in recovery phase where she still has persistent bulbar
weakness. A magnetic resonance imaging (MRI) of her brain
(day 19 of illness) was performed, which revealed
corresponding bithalamic high signal on T2 weighted images
with no evidence of restricted diffusion. Post contrasted
images showed enhancing lesions with an incomplete ring
configuration at the right high frontal lobe (Figure 1).
Overall, MRI brain features were highly suggestive of Acute
Necrotizing Encephalopathy of Childhood  (ANEC). The
patient was then treated with intravenous
methylprednisolone 750mg daily for 5days, followed by
intravenous immunoglobulin for 5 days. She did not have
any recurrence of seizure after that and did not require
additional anti-epileptics. Her serum dengue polymerase
chain reaction was positive for DEN3. She had excellent
neurological recovery with resolution of the brain lesions on
follow up MRI brain done 3 months later (Figure 2). Her
neurological deficits completely resolved on clinic follow up. 

DISCUSSION
The exact neuropathogenesis of neurological manifestations
of dengue is still poorly understood. Host and virus factors
play essential roles. Isolation of dengue virus and specific
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antibodies in cerebrospinal fluid have shown that the virus is
capable of invasion of the CNS.2 In general, neurological
manifestation of dengue can be classified as (1) direct
neurotropic effect of virus (2) systemic or metabolic
complication of dengue and (3) post-infection complications.
All in all, we believe that neurological complications are
likely to occur as a result of complex interactions of the above
mechanisms. Associated systemic metabolic abnormalities,
abnormalities of vascular permeability, cytokine storms can
all contribute to the neurological complications of dengue.3 

In our patient, the clinical suspicion of dengue encephalitis
was raised when she became encephalopathic and developed
seizures. CT brain of our patient showed ill-defined
hypodensities at bilateral thalami suggesting a fulminant
inflammatory process involving the deep grey matter. The
bilateral thalamic high signal on MRI, was suggestive of
ongoing necrosis. The lack of restricted diffusion ruled out
intra-axial abscess formation and the attenuated, hypodense
signal on plain CT ruled out bithalamic haemorrhages.
Critically, the presence of the enhancing incomplete ring
lesions at the high frontal lobe demonstrated that underlying
process was demyelination. Correlating with clinical history,
these findings are consistent with Acute Necrotizing
Encephalopathy of Childhood (ANEC).

ANEC, is a very specific subtype of encephalopathy which has
a distinct clinical, radiological and pathological feature. It
was first reported by Mizuguchi et al., where it usually affects
the young and previously healthy children.4 The exact
etiology of ANEC remains unclear. Infection by influenza
virus, herpes simplex virus, mycoplasma, swine flu,
respiratory syncytial virus have all been associated.5,6 It is
believed that the virus can trigger the formation of cytokines,
hypercytokinemia and subsequently cytokine storm, which
eventually lead to the clinical syndrome of ANEC and multi-
organ failure.6 Clinically, ANEC is characterized by rapid
neurological decline, encephalopathy, seizure, coma and
neurological deficits.

In general, the optimal treatment for ANEC is unknown.
Management of ANEC is mainly supportive with ventilation
and antiepileptics.7 Treatment with antiviral,
methylprednisolone, intravenous immunoglobin (IVIG),
plasmapheresis, antithrombin III and therapeutic
hypothermia have been reported. Additionally,
immunotherapy with methylprednisolone and IVIG have all
been tried with variable degree of success. Our patient was
treated with methylprednisolone and IVIG. She showed good
clinical improvement with brain lesions resolving observed
on follow-up imaging study. 

Fig. 1: Selected MR and CT images acquired prior to treatment. (a) Axial unenhanced CT brain shows ill-defined bithalamic
hypodensities extending to the posterior limbs of internal capsule. (b) Axial T2 weighted MR brain images shows bithalamic high
signal. (c) Post-gadolinium T1 weighted MR images demonstate rim-enhancing lesions at the grey-white matter junction of the
right frontal lobe. One of the lesions demonstrates an incomplete ring configuration (white arrow). (d) Diffusion weighted MR
image shows absence of restricted diffusion. (e)FLAIR MR brain images shows bithalamic high signal.(f) Post-gadolinium T1
weighted MR images demonstate rim-enhancing lesions at thalamus. 
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CONCLUSION
In conclusion, neurological manifestation of dengue, though
rare, are diverse in presentation. ANEC is a rare neurological
complication of DF. High clinical suspicion is needed for early
diagnosis as ANEC progresses rapidly and any delay in
management will potentially lead to profound neurologic
morbidity. Methylprednisolone and IVIG are helpful drugs
that can be used to treat this condition.  
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SUMMARY
Vitamin C deficiency or scurvy is an uncommon condition
that occurs in poorly developed countries or in refugee
camps. Nonetheless, in countries where food is readily
available, like Malaysia, occasionally there are cases of
vitamin C deficiency reported. Although it was primarily
reported in children with special needs or learning disability,
scurvy is encountered in children with normal development,
among the severe picky eaters. We present here case of a
nine-year-old picky-eating boy with scurvy. The
development of scurvy in this child took several years,
especially after he became a very selective eater at the age
of five. The child had displayed limping when walking with
knee-joint pain before he came to a primary hospital.
However, his condition was not diagnosed promptly and
progressively worsened until he was unable to walk. Thus, it
is crucial to recognize scurvy in children who limps and are
severe picky eaters.

INTRODUCTION
Human body does not synthesize and store vitamin C and
consequently it depends on exogenous contribution for the
requirement. Additionally, Vitamin C in the body depletes
rapidly if the oral intake is inadequate.1,2 The minimal daily
requirement of vitamin C depends on the age and children,
between the ages of one and fifteen, their requirement
increases from 20mg to 85mg per day.3

The clinical manifestation of Vitamin C deficiency is scurvy,
and symptoms usually begin after one to three months of
absence of vitamin C in the diet.4 Initial symptoms include
fatigue, malaise, and inflamed gums.2,4 If vitamin C
deficiency persists, collagen synthesis will be impaired,
weakening connective tissues, causing rupture of capillaries,
joint pain, poor wound healing, and corkscrew hairs.2,4 Other
signs of scurvy include depression, swollen and bleeding
gums, and loosening or even fall of teeth. Iron deficiency
anaemia may develop because of significant blood loss due
to bleeding and decreased non-heme iron absorption.2

Children may also experience severe lower limb pain related
to sub periosteal bleeding.1,5 

One of the risk factors of vitamin C deficiency is picky eating.
Picky eating is not an uncommon behaviour among
children.6 However, it becomes a disorder if this affects growth
and development of children resulting in including
micronutrient deficiency.  Picky eating disorder forms part of

a spectrum of feeding difficulties characterized by the refusal
of children to eat familiar foods or try new foods and having
strong food preferences.7 There is no single universally
accepted definition of picky eating and the method of
assessment of this condition. This discrepencies made it
difficult to estimate the prevalence.6 We present a nine-year-
old boy who developed scurvy due to being a severe picky
eater over several years.

CASE REPORT
MA, a 9-year-old boy was born full-term via caesarian section
due to maternal hypertension with a birth weight of 3.3kg.
During infancy, he was on formula milk and was weaned at
six-month-old with a blended diet consisting of a mixture of
vegetables, rice, and fruits. However, when he was about two
to three years old, he started to dislike vegetables, fruits, and
many other protein sources other than eggs. At the age of five
to seven years old, he became very selective of the food he
ate. His breakfast mainly consisted of carbohydrates with a
malt chocolate drink. In school, he ate plain fried noodles
with no vegetables. His lunch consisted of rice with fried eggs
and soy sauce; he usually lunch upon returning from school
before rushing to a religious school. He ate rice with fried egg
and soy sauce or potato-filling curry puff for an afternoon
snack. Dinner also consisted mainly of carbohydrates with
eggs and soy sauce which he usually ate in front of television.
He refused to try any new food. He took very little fruits and
vegetables since he was seven years old. His weight and
height are both at the 3rd percentiles as charted in the growth
chart. However, his developmental milestones were
appropriate for his age. 

He is the first of two siblings and lives with his extended
family. His five-year-old sister was not a picky eater and had
average growth pattern. His father did odd jobs in a rubber
plantation while his mother was a housewife. At nine years
old, he was taken to a primary health clinic for left knee pain
and complaint of limping for a week. The left knee pain
worsened when he walked and climbed stairs. He had no
history of fever or fall and trauma. He was referred to the
orthopaedic team at a district hospital and was treated
symptomatically as the diagnosis was uncertain. The doctor
applied skin traction on him for one day before discharging
him with a back-slab the following day. The back-slab was
removed a week later, and he continued with physiotherapy.
However, his condition worsened, and he had difficulties
walking finally requiring a wheelchair to mobilize. He went
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to a private hospital and was referred for further
management. 

On examination, he was alert, conscious, but very fretful. He
did not like to be touched or examined. He was pale, but
there was no cyanosis or jaundice. He could not walk and laid
down with both lower limbs flexed. His weight was 18.2kg
(below 3rd percentile), and his height was 122cm (at 3rd

percentile). His oral hygiene was poor, with plenty of caries.
The gingiva was swollen and bleed easily (Figure 1A and 1B).
He had muscle wasting on both hamstrings with bruises at
both ankles (Figure 1C) and follicular purpura with corkscrew
hairs over his legs (Figure 1D). 

The muscle power, tone and reflex of both upper limbs were
normal. However, power in both lower limbs was MRC grade

Fig. 1: (A) Gingival swelling on admission. (B) Improving gingival swelling post-one-month treatment. (C) Bruises over both ankles. (D)
Follicular purpura and corkscrew hairs. 

Fig. 2: MRI (Magnetic Resonance Imaging) of both the lower limbs. a & b – axial T2 weighted, c & d – axial T1 fat-suppressed images
showing a subtle increased signal within the gastrocnemius muscles (asterisks) most pronounced on the left side. No
enhancement observed post IV gadolinium. 
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IV (Medical Research Council). His bilateral knee flexion and
extension were restricted, ranging between 120°- 130° due to
stiffness and tenderness of the calf muscles. The tone and
reflex of both lower limbs were normal with no clonus, and
the Babinski sign was negative. There was no spine
deformity, and examination his other systems was
unremarkable. At this point, a provisional diagnosis of
Juvenile Idiopathic Arthritis was made.

The full blood picture showed hypochromic microcytic
anaemia. Serum iron was 4.7 μmol/L, and total iron-binding
capacity (TIBC) was 56.7 μmol/L. C-reactive protein and
creatine kinase were not raised while the erythrocyte
sedimentation rate was 78 mm/hour. Serum liver function
and renal function tests were normal. Serum calcium was
2.29 μmol/L while serum magnesium was 0.97 μmol/L and
serum phosphate was 1.8 μmol/L. Radiographs of both the
knees and lower limbs were normal. Magnetic Resonance
Imaging (Figure 2) of the lower limbs revealed a very subtle
high signal of the gastrocnemius muscles (left > right side),
which may suggest a mild inflammatory myositis. The long
bones were normal, and there were no appearances to
suggest periosteal bleeding. 

Due to the limited intake of Vitamin C in the diet, supported
with clinical findings of follicular purpura, corkscrew hair,
swollen and easily bleed gum, and intolerable to movement
and physical contact, a laboratory testing for Vitamin C level
was carried out. The vitamin C level was found to be low at
<0.1mg/dL. Thus, a diagnosis of scurvy was confirmed and
treatment with daily oral vitamin C 300 mg was commenced.
He was also referred to dieticians for dietary advice and
modification. He was also started on syrup multivitamin and
syrup iron and underwent limb physiotherapy.

After a week of vitamin C, his clinical condition improved,
and pain became more bearable with both knees having a
full range of movement and tolerating a more aggressive
physiotherapy. On day ten of vitamin C, he started to bear
weight and practiced walking. He was discharged with a
vitamin C supplement of 300 mg daily after four weeks
whereby, he was able to walk, though with some limping.
After two months of vitamin C, he could walk and run and
back to his usual cheerful self. His weight increased from
17kg to 19.05 kg within two months. He is currently eating
chicken, but still refuses fish, and he eats blended vegetables
mixed with fried rice or noodles. He occasionally drinks fruit
juices and cordial drinks.

DISCUSSION
Scurvy is a disease that is still common in underdeveloped
countries. However, in countries where food is readily
available or considered developed, scurvy exists almost
exclusively in children with autism, developmental and
behavioural issues, food malabsorption, iron overload, and
swallowing disorders.1 Conversely, rarely it manifests in
normal developmental with severe picky-eating children, as
in our patient. Our patient showed selective-eating behavior
at preschool age and it worsened till he began to totally
refuse food enriched with vitamin C. During this period, signs
and symptoms of scurvy started to appear. In the early age,
the food was chosen by the parents and thus, the patient still

consumed adequate vitamin C. However, as he grew older
and became more independent, he started to become
extremely selective to consume only the food that he likes
and tolerated. This progressively change of worsening food-
selectiveness is characteristic of a certain group of   picky
eater children. 

The diagnosis of scurvy in the patient was suspected after the
characteristic physical finding of scurvy was recognised. The
radiological investigations were not very helpful in our
patient as the findings were non-specific.  The expected
skeletal radiograph findings in scurvy include subperiosteal
hematoma, transverse metaphyseal lines of decrease
intensity (scurvy line), metaphyseal beak-like excrescences,
sub epiphyseal infraction, and Wimberger’s sign of scurvy
(circular calcification surrounding the osteoporotic
epiphyseal center of ossification).5 The confirmatory vitamin
C level was finally performed by the treating doctor, driven
by the clinical features of the patient. The clinical findings
also influenced the initiation of vitamin C treatment prior to
receiving the laboratory results. Golriz et. al. identified 32
children with vitamin C deficiency treated in a children's
hospital in Texas in over five years.4 Almost all of the
children with established vitamin C deficiency suffered acute
and subacute illnesses. Among these cases, 60% of the
children had underlying chronic transfusion, related to iron
overload including thalassemia and sickle cell anaemia, 12%
had developmental disorder, while another 10% were bone
marrow transplant recipients on chemotherapy. Only one of
these children had Vitamin C deficiency attributable to being
neglected.4 Harknett et al. reported a case series of 18 children
with scurvy. Only one of the cases was a boy with no
developmental problem and a picky eater.8 Occasionally,
there are isolated case reports of scurvy in normal
developmental children.1

Our case illustrates the importance of preventing and
managing picky eating behavior properly. Management of
children with picky eating behaviour requires commitment
from the whole family member.9 Some of the strategies
include distraction avoidance (e.g. gadget and toys), a
regular feeding interval of between three and four hours with
no snacks in between, and maintaining a happy and
pleasant environment throughout the feeding session.9 The
food served should be appropriate in amount and texture
according to the developmental age with limited mealtime of
20 to 30 minutes. Parents should also encourage self-feeding
by providing personal feeding utensils, allowing an age-
appropriate level of messiness, and systematically
introducing new food.9 In summary, parents and caretakers
should ensure that children under their care have a healthy
and balanced diet, along with good dietary habits to prevent
vitamin C deficiency and scurvy.

CONCLUSION 
Vitamin C deficiency in children is still being reported even in
Malaysia. Unfortunately, because of infrequency of reports,
clinician may still overlook it particularly if the occurrence is
not recognized. It needs to be recognized in children who are
picky eaters having the relevant clinical findings and can be
prevented if adequate vitamin C is taken as per requirement. 
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SUMMARY
The novel Coronavirus disease 2019 (COVID-19) had rapidly
spread and became a worldwide pandemic since its
detection in Wuhan, China. The disease has caused
significant morbidity and mortality, particularly among
patients with comorbidities. The current treatment involves
supportive management alongside antiviral therapy and
immunosuppressant therapy in severely affected patients.
We describe a case of a patient with underlying lupus
nephritis (LN) who presented with severe COVID-19 infection
and concomitant LN flare with acute kidney injury (AKI). The
patient was treated with antiviral therapy, Favipiravir,
considering his risk of developing severe COVID-19
infection. As the patients would usually have AKI alongside
LN flare, we administered initial steroid therapy at a lower
dose (Methylprednisolone 50mg daily) and oral
hydroxychloroquine despite the initial concerns on
immunosuppressant usage in COVID-19 infections.
Although our patient recovered relatively well from COVID-
19 infection, he continued to have positive reverse
transcriptase-polymerase chain reaction (RT-PCR)
nasopharyngeal swab for COVID-19 up to 29 days of illness.
His kidney function stabilised despite having persistent
nephrotic range proteinuria. Hence, the attending team
decided to pulse the patient with a high dose steroid (IV
Methylprednisolone 250mg OD for three days) after two
weeks of illness despite the persistent positive swab. The
patient's condition continued to improve, and this case
illustrates an approach in treating COVID-19 with
concomitant active immune-mediated glomerulonephritis.
We find that it is safe to institute high dose
immunosuppressant in recovered COVID-19 patients two
weeks after the illness.

INTRODUCTION
The novel coronavirus disease 2019 (COVID-19), caused by
the severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2), has infected more than 2 million people since its
discovery in December 2019. The disease is associated with
significant mortality and morbidity, especially among
critically ill patients. Acute kidney injury (AKI) is common in
COVID-19 patients, and around 20% of COVID-19 critical
care admission require renal replacement therapy.1 There is a
lack of evidence on the optimal treatment in immune-

mediated kidney disease in COVID-19 due to its novelty and
limited data available. We describe a case of symptomatic
COVID-19 infection with concomitant relapse of lupus
nephritis (LN) presenting with AKI. In this case, we highlight
the difficulty in initiating immunosuppression treatment for
LN in symptomatic COVID-19 infection.

CASE REPORT
A 30-year-old Indian immigrant with a background history
of LN presented with a three-day history of fever, cough with
exertional dyspnoea, vomiting and diarrhoea. He developed
multiple pustular skin lesions on his upper and lower limbs
five days before admission. He denied any history of hair loss
or Raynaud's phenomenon and no history of nephrotoxic
drug exposure. In the last three months, he had defaulted his
immunosuppressive medications (prednisolone and
mycophenolate mofetil).

He looked lethargic and dehydrated with hypotension
(76/49mmHg) and had tachycardia (120 beats/minute) on
admission. His blood pressure responded to normal saline
resuscitation and improved to 105/71mmHg. He was febrile
(39.2° Celsius) with good oxygen saturation on room air. His
right elbow was swollen and warm with pus discharge. There
was also presence of multiple minor ulcerated wounds on
bilateral feet and buttocks (Figure 1 A, B). He also had pitting
oedema of bilateral legs. There were no oral ulcer, malar
rash, or lymphadenopathy. The rest of the examination was
unremarkable.

The patient underwent the reverse transcriptase-polymerase
chain reaction (RT-PCR) test through the nasopharyngeal
swab because of positive COVID-19 contact history. He was
tested positive with an initial Cycle Threshold (Ct) value of
26. His blood investigations revealed AKI with
hyperkalaemia (Table I). However, there was no metabolic
acidosis on blood gas analysis. Initial full blood count
showed hypochromic microcytic anaemia with haemoglobin
of 10.2g/dL, a raised white cell count of 37.8 x 109

(predominantly neutrophilia), absolute lymphocyte count of
1.2. Serum procalcitonin and C-reactive protein were
10.5ng/L and 33.8mg/dl, respectively. No evidence of
haemolysis on peripheral blood film and serum lactate
dehydrogenase and bilirubin levels were normal. 
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Further investigations showed hypocomplementemia with a
high titre of anti-dsDNA suggestive of a lupus flare. The
initial urine protein creatinine index (PCI) result was 0.14
g/mmol creatinine, but it rose to nephrotic range later. His
chest radiograph at admission was normal (Figure 2) but the
computed tomography scan of the chest revealed ground
glass opacities at the periphery of the lower zone of the right
lung (Figure 3). Additionally, there was no intra-articular
collection or deep-seated abscess found on ultrasound at the
region of the elbow. Skin biopsy results confirmed the
presence of abscess without evidence of vasculitis. The skin
biopsy culture and the blood culture were both negative.

The patient was treated for COVID-19 infection with
concurrent sepsis, LN flare and AKI. Due to the concerns of
COVID-19 deterioration, he was started on the new antiviral
agent, favipiravir, with a loading dose of 1600mg twice daily
followed by 600mg twice daily for four days. Intravenous
cefazolin was also commenced. Despite the initial concern on
initiating steroid in active COVID-19 infection, the managing
team decided to control his lupus flare with a lower dose of
steroid (intravenous methylprednisolone 50mg once daily)
throughout hospitalisation in addition to oral
hydroxychloroquine 200mg once daily.  Venous
thromboembolism prophylaxis was also given because of a

Fig. 1: (A) multiple ulcerated lesions on buttock, and (B) ulcerated lesion with suppurative based on the left gluteal region. 

Fig. 2: Chest radiograph during admission did not reveal any
abnormalities.

Admission 1st 2nd 3rd
Day of Illness Day 4 Day 6 Day 11 Day 13 Day 17 Day 23 Day 29
Urea (mmol/L) 25 23 21 12 10 10 8
Creatinine (umol/L) 321 194 126 65 69 76 73
Urine PCI (g/mmol creatinine) 0.14 0.63 0.60 - 0.43 0.58
Albumin (g/dL) 13 11 13 15 17 18 15
Antinuclear antibody (titre) 1/320
Anti-dsDNA Positive
C3 (mg/dl) 30
C4 (mg/dl) 5
WBC (x 109) 37.8 13 9.4 7.4 8.6
C-reactive protein (mg/dl) 33.8 0.1 - 8.4
Procalcitonin (ng/L) [Normal value: <0.05 ng/L] 10.5 3.0 -
Cycle threshold (Ct) value for RT-PCR 26 27 25

Table I: Summary of blood investigations during three admissions
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high D-dimer of 6.91ug/ml and marked hypoalbuminemia
(serum albumin 13g/l). The patient was nursed in the critical
care ward, and his general condition improved during the
hospitalisation. He remained afebrile and did not need an
increase in oxygen requirement. His kidney function
improved, and septic parameters normalised on day 10 of
hospitalisation (Table I). Perindopril 4mg once daily was
started after renal function normalised. He was discharged
after 18 days of hospitalisation with oral prednisolone 30mg
daily and was scheduled for an outpatient nephrology clinic
follow up.   

However, the patient was readmitted two days later due to
worsening pedal oedema. He had no further respiratory
symptoms, and repeated chest radiograph did not show any
worsening pneumonia. Despite a stable kidney function, his

biochemical parameters revealed a persistent nephrotic
syndrome. Although his repeat nasopharyngeal swab for RT-
PCR test was still positive for COVID-19, the disease was
considered inactive due to the absence of symptoms and signs
of deterioration. Therefore, the decision was made to induce
his LN into remission with IV Methylprednisolone 250mg
daily for three days, followed by oral prednisolone of
0.5mg/kg along with mycophenolate mofetil. He was
discharged after his fluid overload stabilised. 

Unfortunately, he required the third admission due to lower
limb cellulitis, requiring one week of intravenous antibiotics
in which he had a good recovery. His RT-PCR remained
positive on the 29 days since the first illness, but there was no
respiratory symptoms progression. The Ct value for his
recurrent admission was of similar value, 27 and 25 for his

Fig. 3: Contrast-enhanced computed tomography of the chest showed ground glass opacities at the right lower zone involving the lung
periphery (white arrow).
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second and third admission, respectively. His kidney function
remained stable, but urine PCI was persistently in the
nephrotic range with a slow improvement of serum albumin.
Due to immigration rules, the patient was discharged to his
home country after the completion of antibiotics. 

DISCUSSION
There is limited evidence on the treatment of COVID-19 with
concomitant immune-mediated kidney disease relapse.
Numerous routine therapeutics and diagnostic procedures
are being reconsidered as unsuitable during the active
COVID-19 infection based on expert opinions and guidelines.
We approached this case by prioritising the treatment of
COVID-19 and, at the same time, instituting
immunosuppression at a reduced dose. We also modified our
diagnostic strategy to limit the spread of the disease.

The usage of antiviral treatment in COVID-19 was drawn
from experience in managing the severe acute respiratory
syndrome (SARS) and the Middle East respiratory syndrome
(MERS) pandemic. We treated our patient with the antiviral
favipiravir for the COVID-19 infection even before it was
widely used as a standard treatment for COVID-19.
Treatment that includes favipiravir has been shown to
shorten the median length of viral clearance compared to
lopinavir/ritonavir and was also associated with faster viral
clearance. The drug's side-effect profile also seems
acceptable.2 Favipiravir has since been incorporated into
Malaysia's COVID-19 management guideline, but caution
was given to its usage in patients with AKI due to its renal
excretion.  Although favipiravir and its active metabolite
concentration were high in patients with mild to moderate
renal impairment, the range is expected to be safe.3 Neither
renal dose adjustment nor renal adverse effect was
mentioned in the literature, and patient with lower
glomerular filtration rate (GFR <20ml/min) was excluded
from clinical trials.4 Our case showed no worsening of kidney
function or side effects while on favipiravir despite the AKI.

Hydrating the patient and administering antibiotics has
helped improve the patient's kidney function, suggesting an
element of pre-renal causes of AKI. Predisposing factors like
hypovolaemia and sepsis are among the commonest
contributory factors to AKI in COVID-19 apart from
cardiovascular comorbidity. Interestingly, autopsy studies
have identified SARS-COV-2 particles in the patient's kidney
that could suggest renal tropism.1 These may support biopsy's
role in delineating the AKI cause, but without current proven
treatment of COVID-19, such invasive procedure will not
alter disease management, which is mainly supportive. In
our case, the result of kidney biopsy may indicate the LN
activity, but such indication for biopsy is not preferred during
active COVID-19 infection unless it is essential. Although the
causes of AKI in our patient were multifactorial, the
nephrotic range proteinuria, hypoalbuminaemia,
hypocomplementemia and high titre of ANA pointed
towards LN flare. Hence, as the patient's kidney function
recovered, we deferred the biopsy and treated the patient
empirically for LN relapse. 

Before RECOVERY trial, the use of steroids in COVID-19
patients was highly debated as the suppression of cellular
immunity was thought to have contributed to a poor
outcome for COVID-19 infections. The usage of steroids in the
recent novel coronavirus infections, i.e., MERS and SARS, has
caused delayed virus clearance, and many results pointed
towards harm. However, early small studies in severely ill
COVID-19 patients showed positive outcome with the use of
steroids.5 It was confirmed later in a large randomised
controlled trial, RECOVERY, which has significantly changed
the practice in treating COVID-19.6 The use of
dexamethasone at a dose of 6mg daily has proven to reduce
mortality in COVID-19 patients who require respiratory
supplementation.

Our patient was at risk of developing end-stage kidney
disease due to his active LN without any
immunosuppression; hence we decided to treat him with IV
Methylprednisolone at 50mg daily for the renal indication.
Steroid administration has become the standard of treatment
for COVID-19 patients with hypoxia, where low dose
dexamethasone or methylprednisolone are routinely given.
However, in immune-mediated kidney disease with
concomitant COVID-19 infection, many guidelines
emphasised individualised immunosuppressive treatment for
both steroid and other modalities and suggested a lower dose
of steroids during active infection.7 Instead of administering
high dose steroid pulses, we gave intravenous
methylprednisolone at a lower dose equivalent to
prednisolone 1mg/kg/d. The mycophenolate mofetil was
discontinued due to active COVID-19 and sepsis.

Among patients with simultaneous COVID-19 infection and
active immune-mediated glomerulonephritis, the optimal
timing of immunosuppression intensification is unknown,
especially among patient with concurrent sepsis. The dose of
steroid in inducing remission in LN is much higher than the
dose administered for COVID-19 infection, and the
consequence of such dose on virus clearance is unknown,
especially if administered early when the viral burden is
high. In our case, we initiated pulse intravenous
methylprednisolone (250mg/d for three days) during his
second admission, 20 days after his COVID-19 illness. His RT-
PCR remained positive with a Ct value of 27 but active
COVID-19 infection cannot be proven without a viral culture.
Ct values that are generated by qualitative PCR assays are
affected by multiple factors and does not reliably correspond
to viral load. The Centre for Disease Control and Prevention
(CDC) suggested discontinuation of isolation after ten days
for mild COVID-19 infection and up to 20 days for severe
infection, suggesting a complete recovery and possible
arbitrary non-infectious state.8 The difficulties in determining
the clearance of infection will ultimately rely on the overall
patient’s clinical assessment as performing viral culture is
labour-intensive and not easily available. Ct value may be of
help, but its limitation needs to be recognized. 

One study has shown that the median duration of virus
shedding was eight days from symptoms onset. The
probability of detecting the virus in culture dropped below
5% after 15.2 days of post-onset of symptoms suggesting low
viral burden, especially in patients with symptoms
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resolution.9 Hence, we believe that initiating high dose
immunosuppression after two weeks of illness will be safe in
recovered COVID-19 patients. We believe that the initiation
of mycophenolate mofetil for consolidative treatment after
the steroid pulse is also appropriate due to its oral route
delivery, hence reducing contact with health service
compared to cyclophosphamide that requires parenteral
treatment and a more intense immunosuppressive agent.

CONCLUSION 
In managing LN relapse with AKI in COVID-19 patients, it is
important to concentrate on any reversible cause of the
kidney injury and prioritise managing the COVID-19 before
treating the LN. Initiation of steroid has now been proven to
be helpful in oxygen dependent active COVID-19 infection
and the benefit may also extend to patients with concomitant
immune-mediated kidney disease. Additionally, treatment
with high dose immunosuppressive treatment after 14 days
of COVID-19 illness is acceptable in lupus nephritis flare-up.
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SUMMARY
Cardiac amyloidosis (CA) is a rare form of protein deposition
disease, leading to restrictive cardiomyopathy that often
presents with signs and symptoms of unexplained heart
failure with preserved ejection fraction (HFpEF). There are
two main subtypes of CA, namely light chain amyloidosis
(AL) and transthyretin amyloidosis (ATTR), which are
conventionally confirmed by endomyocardial biopsy (EMB).
The prognosis and treatment of the subtypes differ
extensively, making it crucial to distinguish between the two.
Although echocardiography (ECHO) and cardiac magnetic
resonance imaging (CMR) are useful to aid in the diagnosis,
they are unable to differentiate between the subtypes.
Advantageously, the transthyretin cardiac amyloidosis
(ATTR-CA) subtype can be diagnosed based on nuclear
medicine bone scintigraphy imaging using Technetium-
labelled bone-seeking radiotracers. We report a case of a
previously well, elderly gentleman who presented with acute
heart failure symptoms, whereby ECHO findings were
suspicious for CA. Technetium-99m pyrophosphate (99mTc-
PYP) bone scintigraphy performed with complementary
single photon emission computed tomography/computed
tomography (SPECT/CT) at three hours post-injection
revealed radiotracer uptake in the myocardium that was
higher than the skeletal bone uptake. This corresponded to
Perugini score of 3 along with an increased heart to
contralateral lung ratio (H:CL) of 1.69. The bone scintigraphy
findings together with his symptoms, ECHO, CMR, and
laboratory results enabled the diagnosis of ATTR-CA to be
made. In summary, bone scintigraphy offers a reliable and
non-invasive method for the diagnosis of ATTR-CA. We also
highlight the diagnostic pitfalls and recommendations in
reporting bone scintigraphy for the indication of typing
cardiac amyloidosis.

INTRODUCTION
Cardiac amyloidosis (CA) is a rare condition that occurs
when there is deposition of misfolded proteins that bind
together to form amyloid fibrils in the myocardium.1 CA is a
part of a localised or systemic deposition of amyloid proteins
that manifests as a rapidly progressive infiltrative, restrictive

cardiomyopathy, which eventually leads to cardiac failure.
CA can be further divided into light chain amyloidosis (AL)
and the transthyretin amyloidosis (ATTR) subtypes. The
cardiac amyloidosis of the ATTR subtype (ATTR-CA) if left
untreated, can lead to death within 3-5 years from diagnosis,
whereas the AL subtypes has a poorer prognosis with life
expectancy of less than 6 months due to its direct toxicity to
the cardiomyocytes.2 The ATTR-CA can be further divided
into the i) hereditary or familial autosomal dominant
mutant type (ATTRm), whereas the age-related protein
misfolding that occurs in the elderly above 65 years old,
which was previously termed as senile CA, is known as the ii)
wild type ATTR (ATTRwt).1,2 The CA subtypes all eventually
lead to heart failure with preserved ejection fracture (HFpEF),
and patients often present with progressive fatigue, reduced
effort tolerance, shortness of breath on exertion, and
peripheral oedema.3 In light of emerging treatment for ATTR-
CA such as the FDA approved drug Tagamidis, which is a TTR
protein stabilizer, there is a pressing need to distinguish
between the two subtypes of CA.4  

The gold standard for diagnosing CA is by performing
endomyocardial biopsy (EMB). This procedure is invasive and
carries a low but consequential risk of cardiac perforation.5

Congo red dye viewed under polarized light or sulphated
Alcian blue dye used to stain the biopsied specimen will give
an apple-green birefringent appearance that is confirmatory
for amyloidosis.1 Currently, EMB is reserved for equivocal
cases having discordant clinical and imaging findings. This is
because there is a growing body of evidence regarding the
role of i) transthoracic echocardiography (ECHO) with or
without cardiac magnetic resonance imaging (CMR) having
features suspicious of CA, in combination of results from ii)
serum and urine electrophoresis (SEP and UEP, respectively)
and immunofixation to detect light chain immunoglobulins
pointing to a diagnosis of AL as well as iii) serum light chain
assays to detect the presence of clonal plasma cells, together
with iv) bone scintigraphy using Technetium-labelled bone-
seeking radiotracers, for making the diagnosis and detecting
the type of CA, which can obviate the need to perform EMB.6

The elevation of cardiac enzymes and HF biomarkers, such as
Troponin T and N-terminal prohormone of brain natriuretic
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peptide (NT-proBNP) that are highly disproportionate to the
degree of severity of HF symptoms may also point to a
suspicion of ATTR-CA. Hence, the contemporary diagnosis of
ATTR-CA is made from a high clinical index of suspicion
based on the age of the patients, the presence of congestive
heart failure and unexplained left ventricular wall
thickening, the absence of light chain proteins on SEP and
UEP, and a positive Technetium-labelled bone scintigraphy.
Technetium-labelled bone scintigraphy, particularly using
Technetium-99m pyrophosphate (99mTc-PYP) can aid in the
non-invasive diagnosis of cardiac ATTR. This technique, used
for a relatively rare condition, requires proper training for
accurate interpretation and is not without pitfalls and
limitations.

We report a rare case of an elderly Malay gentleman with
acute heart failure and unexplained left ventricular
hypertrophy, who had benefited from a bone scintigraphy at
our nuclear medicine department at Institut Kanser Negara,
Malaysia. Based on our imaging findings, we were able to
make an early diagnosis of ATTR-CA. To the best of our
knowledge, this is the first report in Malaysia that highlights
the diagnostic pitfalls and recommendations in reporting
bone scintigraphy for the indication of typing ATTR-CA.

CASE REPORT
An 81-year-old Malay gentleman was diagnosed with acute
decompensated congestive heart failure (HF) at Institut
Kanser Negara, Malaysia. He presented with reduced effort
tolerance, shortness of breath on exertion, and bilateral
upper and lower limbs oedema, for one month duration. He
denied angina symptoms and his overall performance was
categorized as NYHA Class II-III. The patient was an ex-
chronic smoker (25 pack years) with no other underlying
medical conditions. His blood pressure was within the normal
range and cardiovascular system examination did not reveal
any murmur. Plain radiograph of the chest showed evidence
of left-sided pleural effusion and an apparent cardiomegaly.
Electrocardiography (ECG) showed atrial arrhythmia with
variable atrioventricular (AV) dissociation and broad QRS
complexes suggestive of intraventricular conduction defect
and bi-fascicular block. There was also low voltage ECG as
evidenced by peak-to-peak QRS complex of <5 mm in the
limb leads. There was, however, no evidence of acute
ischaemic changes on ECG. ECHO revealed speckled,
heterogeneously echogenic (‘starry-sky’ appearance) and
thickened right and left ventricular walls, as well as dilated
atria, with associated left-sided pleural effusion (Figure 1a).
Tissue Doppler imaging (TDI) over the mitral annulus region
demonstrated diastolic dysfunction as evidenced by restrictive
filling pattern (Figure 1b). Reduced medial and lateral
velocities were noted at this region, 0.02 cm/s and 0.03 cm/s,
respectively (normal range early diastolic mitral tissue
Doppler velocity is > 0.06 cm/s). The ejection fraction was
relatively preserved i.e., 65%. In view of his elderly age, and
ECHO features of HFpEF that was unexplained due to a lack
of comorbid illness, the patient was suspected to have an
infiltrative type of cardiomyopathy such as CA. A coronary
angiogram done for this patient excluded the likelihood of
atherosclerotic coronary artery disease. Biomarkers for
cardiac ischaemia and heart failure were also investigated.

The high-specificity Troponin T level was 78 mmol/L (normal
range: < 14 mmol/L), and the NT-proBNP level was 2400
pg/mL (normal range: <450 pg/mL for age 75 years and
above). Concurrently, serum and urine samples were sent for
SEP and UEP, as well as serum assay for free light chain
proteins, which all returned as negative. Thus, this made the
diagnosis of AL type of CA unlikely.

Subsequently, CMR was performed for further assessment of
infiltrative cardiac disease. Standard cine images using the
steady state free precession cine sequence in (a) horizontal
long axis, (b) vertical long axis and (c) short axis (SA) views
that revealed thickened LV and RV myocardial walls (white
arrows), bilateral atria dilatation, and a small left-sided
pleural effusion (red star) (Figure 1 c, d, e). Then T1-mapping
using the shortened Modified Look-Locker Inversion Recovery
(shMOLLI) technique was performed. Axial T1 scouts in a
single breath hold using double inversion recovery were
performed to generate the dark blood sequence. The T1 maps
of the basal, midventricular, and apical SA slices were
performed at rest. Viability study using gadolinium contrast
was done to look for late gadolinium enhancement (LGE)
pattern, which is indicative of cardiac myocardial infiltration
or ischemia, i.e., myocardial scarring. There was evidence of
LGE at several foci of the myocardium in a subendocardial
and transmural distribution (Figure 1 g). The T1-mapping
revealed thickened LV myocardium and increased
extracellular volume (ECV) (Figure 1 g). Furthermore, on the
time inversion T1 scout images, there were foci of ‘reverse
nulling’ pattern noted in the myocardium, i.e., the presence
of low signal intensity nulling patterns that occurred before
the onset of the dark blood pool, which was characteristic of
CA (Figure 1 g).

Following these conventional cardiac imaging findings, the
patient was referred to our nuclear medicine department for
differentiation of the subtypes of CA, as there was a high
index of clinical suspicion of the diagnosis of ATTR-CA. Bone
scintigraphy was performed using 99mTc-PYP, based on the
recommended protocol by Dorbala et al..1 Planar imaging of
the thorax in anterior, posterior, left anterior oblique (LAO)
and left lateral views were performed at one hour post
injection (p.i) using a 99mTc-PYP radiotracer dose of 15.67 mCi.
The same static views were then repeated three hours p.i. A
complementary single photon emission computed
tomography/computed tomography (SPECT/CT) of the
thorax was also performed to increase the accuracy of
anatomical localization of the heart. Planar anterior and
posterior views of the whole-body were also performed at 3
hours p.i. 

At one-hour p.i. imaging, the planar images were reviewed.
There was an abnormally increased radiotracer uptake at the
lateral aspect of the left hemithorax in the region of the heart
(H). Then a circular-shaped region of interest (ROI) was
placed over the (H) region with similar ROI placed at the
contralateral lung (CL) to yield the heart to contralateral
lung (H:CL) ratio. The H:CL ratio was 1.69 (normal ratio is
expected to be <1.5) (Figure 2 a). which gave a quantitative
assessment that was highly indicative of ATTR-CA. Moreover,
the whole-body scan at three hours p.i demonstrated that
there was scoliosis noted in thoracolumbar spine along with
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Imaging Modality Echocardiography CMR 99mTc-labelled bone scan

Characteristic
features

Advantages

Disadvantages

• increased RV and LV wall thickness
• heterogeneous echogenicity /

speckled appearance of myocardium
(‘starry sky’ appearance) 

• reduced LV cavity size
• TDI: reduced myocardial relaxation

velocities at the mitral annulus
• Impaired global longitudinal strain

(LS) showing reduced global strain
with sparing of the apex (‘cherry on
top’ appearance on the Bull’s eye
plot) or Apical/ mid-basal LS ratio
that is > 1.0

• Increased LV filling pressure leading
to atrial dilatation

• small pericardial effusion
• left-sided pleural effusion
• relatively cost-effective investigation
• does not involve ionizing radiation

• operator dependant
• unable to confirm the diagnosis or

distinguish between AL and ATTR-
CA

• increased RV and LV wall
thickness (≥12mm)

• presence of septal
thicknening (occurs in
approx. 80% of ATTR-CA)

• thickened valves
• bi-atrial dilatation
• ‘reverse nulling’ pattern of

the myocardium on T1
mapping scout images

• LGE of the myocardium in a
subendocardial, transmural
or diffuse pattern

• small pericardial effusion
• left-sided pleural effusion

• excellent soft tissue
resolution of the
myocardium

• does not involve ionizing
radiation

• able to provide significant
imaging findings to increase
the likelihood of diagnosing
CA

• relatively expensive and
time-consuming
investigation

• requires highly trained
experts for interpretation

• unable to distinguish
between AL and ATTR-CA
subtypes with high degree
of confidence

• 1-hour planar scan having H:CL
ratio of >1.5 (qualitative
assessment)

• 3-hour planar scan having
Perugini Grade 2 or 3 cardiac
uptake (semi-quantitative
assessment)

• able to distinguish between AL
and ATTR-CA subtypes with a
high degree of confidence

• can be repeated for follow-up
cases in order to quantitatively
assess the response to
treatment

• able to provide significant
imaging findings to increase
the likelihood of diagnosing
CA

• involves a relatively small dose
of ionizing radiation

• may give falsely positive
results if interpreted by
inexperienced personnel who
is unaware of the criteria that
increased the pre-test
likelihood for diagnosing
ATTR-CA

Table I: Multimodal imaging characteristics for making the diagnosis of cardiac amyloidosis

No. Points for concern Recommendation

1.

2.

3. 

4.

Physicians may refer for a Technetium-labelled bone
scan without performing other conventional imaging
first or without performing biochemical tests to
exclude the presence of light chain immunoglobulins
Wrong timing and wrong placement of ROI to
measure the H:CL ratio, which may give a falsely
positive or falsely negative result for diagnosis of
ATTR-CA 
Wrong timing and wrong interpretation of
radiotracer retention in the heart using the Perugini
grading system, which may give a falsely positive
result for diagnosis of ATTR-CA
Referring clinicians and patients are not aware of
how to proceed after receiving a Technetium-
labelled bone scan report that is positive for the
diagnosis of ATTR-CA*. 

Put in place system prompts in the hospital medical information system
when ordering a Technetium-labelled bone scan, to include serum and
urine protein electrophoresis and clonal plasma cell analysis

To perform the H:CL ratio measurement during the 1-hour scan, which
can confidently identify a value of > 1.5 to be diagnostic of ATTR-CA*.
A SPECT/CT can also be performed to ensure the correct localization of
the heart and avoid diagnostic pitfall. 
To perform the semi-quantitative assessment at 3-hours to ensure
adequate biodistribution of the of the blood pool tracer uptake. A
SPECT/CT can also be performed to ensure the correct localization of
the heart and avoid diagnostic pitfall.
Reports of Technetium-labelled bone scans are required to include a
recommendation for performing genetic testing when a positive scan
is reported. This will enable the differentiation of ATTRwt from
ATTRm. Those having ATTRm will require further family genetic
counselling and an option for testing of other immediate family
members because of its hereditary nature.

Table II: Recommendations for interpreting and reporting Technetium-labelled bone scans in diagnosing ATTR-CA
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Fig. 1: Echocardiography and MRI images of the patient. (a) Echocardiography showed the 4-chamber view having thickened left
ventricular (LV) and right ventricular (RV) walls (white arrow). There is also presence of dilated left atrium (red arrow). (b) Tissue
Doppler imaging (TDI) demonstrated low myocardial relaxation velocities at the mitral annulus. (c,d,e) Cardiac magnetic
resonance spectroscopy (CMR) of the 3D Steady State Free Precession cine sequence in the horizontal long axis, short axis, and
vertical long axis views demonstrated thickened LV, RV and septal walls (white arrows). There is also a small pericardial effusion
(thin red arrow) and left-sided pleural effusion (red star). (f) CMR in the post-gadolinium contrast dark blood double inversion
recovery sequence demonstrated late gadolinium enhancement (LGE) in  subendocardial, and transmural patterns (red arrow).
(g) T1 mapping time scout identified the ‘reverse nulling’ pattern of the myocardium, whereby there was low signal nulling of
the myocardial tissue (white arrows) that occurred before the nulling of the dark blood pool signal that is indicative of cardiac
amyloidosis.

Fig. 2: (a) 99mTc-labelled bone scintigraphy with the anterior planar view of the thorax at 1-hour demonstrated increased radiotracer
uptake at the region of the heart with H:CL lung ratio of 1.69, indicative of ATTR-CA within the given clinical context. (b)
Anterior and posterior views of the wholebody bone scintigraphy scan demonstrated increased tracer uptake at the region of
the heart (black arrow) with associated apparent attenuation of the skeletal bone uptake (red arrow), which was consistent with
a Perugini Grade 3 scoring.

some mild degenerative changes of the joints, however there
were no abnormal foci of radiotracer uptake in the bones.
There was moderately increased diffuse tracer uptake in the
(H) (thin black arrow), which was comparatively higher than
the uptake seen on adjacent ribs and bones (thin red arrow)
(Figure 2 b). This semi-quantitative assessment method using
a visual scoring based on the Perugini grading system was
used to compare the intensity of cardiac uptake with the
skeletal uptake on planar images.2 Since the heart uptake

was higher than the bones, hence a Perugini grade 3 scoring
was given, which was consistent with a diagnosis of ATTR-
CA. 
Consequently, based on the overall picture of clinical
restrictive cardiomyopathy, HFpEF, typical cardiac ECHO and
CMR findings, biochemical laboratory tests that were
negative for plasma-cell dyscrasia, as well as positive bone
scintigraphy findings, a diagnosis of ATTR-CA was
conclusively made. In view of the patient’s old age and poor
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performance status, conservative and supportive
management were proposed. The family was counselled
regarding the prognosis of the disease and the need for
genetic testing to further identify the subtypes of ATTR-CA,
i.e., ATTRwt or ATTRm.  

DISCUSSION
ATTR-CA is a rare condition but is likely underdiagnosed due
to the non-specific presentations that cause delays in
performing the pertinent investigations. ATTRwt has been
mostly detected in Caucasians and the ATTRm is prevalent
among those of African American descent.2 Thus, its
detection in a Malaysian of Malay descent is very rare.
Nevertheless, as this condition is likely to be underdiagnosed,
there should be a high index of suspicion to further
investigate elderly patients who present with sudden,
unexplained HFpEF. Furthermore, this condition is frequently
associated with a preceding history of carpal tunnel
syndrome or lumbar spinal stenosis.2 Thus, a thorough past
medical and surgical history should be sought when
investigating such patients. 

Currently, there is great advancement in the expertise of
nuclear cardiology to aid in the diagnosis and
characterization of ATTR-CA.  Apart from being a non-
invasive investigation, is also relatively inexpensive to
perform, with the ability to distinguish AL subtype of CA
from the ATTR-CA subtype. Bone-seeking agents such as
99mTc-labelled 3,3-diphosphono-1,2-propanodicarboxylic acid
(DPD), pyrophosphate(PYP), and methylene diphosphonates
(MDP) have be shown to be taken up by the myocardium in
patients with the ATTR-CA subtype.1 It has been postulated
that the preferential binding of 99mTc-PYP to ATTR-CA is
similar to those of 99mTc-MDP and 99mTc-HDP, which are more
commonly available in Malaysia, may be attributed to the
fact that TTR fibrils in the myocardium have higher calcium
content.7 This may be due to altered calcium metabolism that
occurs due to the oxidative damage to the myocytes triggered
by the abnormal deposition of the TTR fibrils.3 Nevertheless,
there may be 22-30% of cases that may have a mildly false
positive bone scintigraphy result in cases of AL subtype of
cardiac amyloidosis. 

Hence, a diagnostic algorithm has been developed to
improve the accuracy for detecting ATTR-CA using bone
scintigraphy. These include using a semi-quantitative
Perugini grading system of Grade 2 or 3 radiotracer uptake at
post 3 hours imaging to indicate a positive scan, and together
with a H:CL ratio of > 1.5 in the one-hour planar imaging to
be diagnostic of ATTR-CA, provided that the clinical history,
and ECHO with or without CMR findings suspicious of CA
(Table I), together with laboratory tests to exclude AL have
been performed.6,7 The Perugini grading system is an
assessment of the cardiac uptake on planar bone
scintigraphy imaging, which can be visually score by
comparing the intensity of the heart uptake with the adjacent
ribs. This grading system can be evaluated as Grade 0: no
cardiac uptake and normal bone uptake;  Grade 1: cardiac
uptake that is less intense than the bone signal,  Grade 2:
cardiac uptake with intensity similar to bone; and Grade 3:
cardiac uptake that in higher than bone with relatively

attenuated or absent bone signal.8 Grade 0 corresponded to a
negative predictive value (NPV) of 87% and Grade 3
corresponded to a positive predictive value (PPV) of 96% for
99mTc-PYP positivity.8 The H:CL ratio of > 1.5 introduced by
Bokhari et al., reported that this quantitative score along
with diffuse intense myocardial radiotracer retention had a
sensitivity and specificity of 97% and 100%, respectively with
area under the curve (AUC) 0.992,  for identifying ATTR-CA.9

A meta-analysis of six bone scintigraphy studies involving
529 patients by Treglia et al., stated that bone scintigraphy
had a sensitivity of 92.2% (95% CI: 89-95%), specificity of
95.4% (95% CI: 77-99%) for making the diagnosis of ATTR-
CA, given that the relevant pre-scan criteria had been
fulfilled.10

The limitations of bone scintigraphy for diagnosing ATTR-CA
increases when only one method of assessment is used, e.g.,
only the Perugini grading system or the H:CL ratio alone.
False positive results can be reported due to erroneous
detecting of cardiac radiotracer uptake at an earlier scan
times that in actual fact represents increased blood pool
activity, or detecting of radiotracer uptake in adjacent rib
fractures or the presence of aortic or mitral calcifications
mistaken for cardiac myocardial tissue uptake.4 Furthermore,
the presence of acute or subacute myocardial infarction,
hydroxychloroquine toxicity, and low cardiac output are
among the causes of abnormal radiotracer uptake reported
in the heart region on planar bone scintigraphy.4 In
particular the wrong placement of ROI or anatomical
localization of the heart can be corrected by performing a
targeted SPECT/CT scan at the thoracic region (Table II).

Another nuclear medicine radiotracer that can have a
positive uptake in cardiac amyloidosis is 123I meta-
iodobenzylguanidine (MIBG). It cannot be used to
conclusively diagnosed CA, however, as it can be positive in
other types of conditions such as Parkinson’s disease.
Additionally, positron emission tomography (PET)
radiotracers such as C11-PiB, F18-florbetapir and F18-
florbetaben have been recently studied for the utility of
diagnosing CA because they have high affinity and
specificity to β-amyloid protein.6 However, the limitation of
these radiotracers cannot conclusively differentiate between
ATTR-CA and AL subtype of CA.6

CONCLUSION
Technetium-labelled bone scintigraphy can be confidently
used for the non-invasive diagnosis and subtyping of ATTR-
CA (provided that there are supportive imaging findings from
ECHO or CMR, and biochemical results that exclude the
likelihood of AL). Clinical expertise is required to exclude the
potential pitfalls and limitations in reporting the scans, to
make it feasible for clinicians to forego invasive EMB when
diagnosing ATTR-CA.
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SUMMARY
Luc's abscess is an exceedingly rare complication of otitis
media, where the middle ear infection spreads extra-
temporally causing a subperiosteal collection under the
temporalis muscle. It is known as a benign complication of
otitis media as it is thought not to involve the mastoid bone
in comparison to other types of extratemporal abscesses
related to otitis media. We describe a challenging case of a
19-year-old male with Down syndrome diagnosed with Luc’s
abscess involving the mastoid bone. A high-resolution
computed tomography scan is important to determine the
extent of the abscess, with or without mastoid involvement,
and the presence of complications. These findings will then
help to determine the surgical options. Drainage of
abscesses is a simple, initial, and conservative approach
but less effective compared to mastoidectomy. ‘Mastoid-
sparing’ approach should only be considered if there is
complete resolution after a simple drainage and antibiotic
treatment.

INTRODUCTION
Otitis media (OM) is a very common entity in childhood and
is usually self-limiting and rarely progress to complications
due to advancement in modern antibiotics.1 However,
complications are on the rise due to growing antibiotic
resistance and increasing number of immunocompromised
patients leading to significant morbidity and mortality.1 The
incidence rate in developed countries range from 1.2 to 3.8
per 100,000 persons.2 Complications of OM are well known to
be categorized into extracranial and intracranial
complications. Subperiosteal abscesses are rare extracranial
and extratemporal complications of OM and are defined by
location. Bezold’s abscess is located deep to
sternocleidomastoid muscle, while Citelli’s abscess is situated
in digastric triangle. For Luc’s abscess, the infection is located
deep to the temporalis muscle.3 Due to its rarity,
complications maybe missed due to lack of experience of
clinicians who treat this disease. 

Luc’s abscess is different from other types of subperiosteal
abscess as infection can spread from the middle ear through
an anatomical pathway in the ear canal without erosion of
the cortical bone. This was the description by Henri Luc in
which subperiosteal temporal abscess is due to otitic origin
without intraosseous destruction.4 However, our case below
was not in accordance with this theory as there was
involvement of the mastoid bone. 

CASE REPORT
A 19-year-old man with Down syndrome presented with
intermittent right otorrhea for 1 month duration which was
purulent in nature, and it was associated with ear itchiness.
The history was solely dependent from the mother who is the
caretaker. She claimed he never had any history of ear
discharge prior to the current presentation and the ear
discharge resolved after completing 1-week course of oral
Augmentin. However, 2 weeks post-treatment, he started to
develop right temporal swelling, which increased
progressively in size spreading to the post-auricular region
then to right cheek region associated with right
mucopurulent ear discharge. The swelling was also painful.
His mother denied that the patient had fever, symptoms of
rhinitis, headache, or history of trauma.

On examination, there was a diffuse swelling at the right
temporal, superior half of post-auricular and zygomatic
region which were tense, tender, and erythematous (Figure 1)
pushing the right pinna anteriorly. The right cheek and lower
eyelid also had mild edema. Otoendoscopy showed an
edematous right external ear canal (EAC) with prominent
sagging from superior wall without visualization of the
tympanic membrane. The left EAC was narrow and dry with
an intact tympanic membrane. In addition, the facial nerve
function was intact bilaterally, and other nose, throat, and
neck examinations were unremarkable.

Laboratory analysis revealed increased C-reactive protein
(CRP: 47.0 mg/L; normal<10.0) and slight leukocytosis (12.89
K/uL). Pure tone audiogram as a baseline hearing level
demonstrated a moderate to severe hearing loss on the right
side and a mild hearing loss on the left side with a type B
tympanogram bilaterally.

High resolution computed tomography (HRCT) of the
temporal bone revealed a hypodense collection in the right
temporal region measuring 6.1 cm (AP) x 1.7 cm (W) x 4.7
cm (CC) with ring enhancement pattern (Figure 2). Both
mastoid cavities were sclerotic with soft tissue density in both
middle ear cavities. There was erosion of the right mastoid
cortex, right incus, stapes, scutum, right tegmen tympani and
lateral wall of tympanic part of the facial nerve.
Subsequently, the patient underwent examination under
anaesthesia, incision, and drainage of the right temporal
abscess through Wilde’s post aural incision in which 20cc of
pus was drained and sent for cultures and acid-fast bacilli
(AFB) smear. The right EAC was cleansed and packed with
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Fig. 1: (a) The right temporal swelling extended anteriorly to right zygoma and lower eye lid (red arrow) and (b) posteriorly to post
auricular region (red arrow).

Fig. 2: (a) Heterogenous collection in the right temporal region with ring enhancement in axial soft tissue setting (red arrow). (b)
Bilateral sclerotic mastoid air cells (blue arrow) with soft tissue density and erosion of right ossicles (black arrow).

otowick soaked with anti-microbial solutions. Excessive
bleeding was encountered intraoperative which made
visualization and removal of disease in mastoid and middle
ear difficult. Hence, combined approach tympanoplasty
(CAT) which was the definitive plan to address the condition
of the mastoid and middle ear was planned later after the
swelling and oedema subsides. He was initially started on
empirical broad spectrum intravenous antibiotics and was
later changed to Piperacillin-tazobactam 4.5g tds for one
week according to cultures sensitivity which grew
Pseudomonas aeruginosa and Streptococcus viridans. He was
discharged after 3 weeks of admission with oral Ampicillin-
sulbactam 375mg BD for one week after marked
improvement of the temporal swelling and a healing post
auricular wound. During subsequent follow up, the patient
was well and asymptomatic, however, the parent refused
further surgical intervention. This patient is still under our
close monitoring and follow up.

DISCUSSION
Henri Luc in 1913 first described the subperiosteal temporal
abscess related to OM without involvement of the mastoid
bone. He suggested the possible route of bacterial spread is
from the submucosa of the middle ear through the notch of
Rivinus, deep auricular artery branches towards the
subperiosteal area.4 Therefore, Luc believed mastoidectomy is
not needed as there were absence of clinical signs of
mastoiditis such as post auricular swelling and persistent
otorrhea. This theory was also supported by Weiss et al in
2010.5 However, our case differs from the original report by
Luc, as the abscess developed as a complication of mastoiditis
with erosion of its cortex. 

Luc’s theory has been brought into question by an increasing
number of cases for both children and adults presented with
a subperiosteal abscess underneath the temporal muscle with
concurrent mastoiditis. This has been proven by a systematic
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review on the clinical features and managements of Luc’s
abscess based on case reports collected from 1989 to 2018,
with a total of 21 patients (17 children and 4 adults).6 It
reported that almost all patients (95.2%) except one showed
signs of mastoiditis in computed tomography (CT) scan,6

hence not in accordance with Luc’s theory. 

The commonest presenting symptoms of Luc’s abscess were
otalgia and swelling at zygomatic region followed by fever
and malaise especially in children.6 The site of swelling may
involve multiple sites such as the preauricular, temporal,
cheek, eyelids, and mastoid area in descending order of
frequency.6 Our patient presented with otalgia and
temporozygomatic swelling without fever. Diagnosing Luc’s
abscess could be a challenge especially in our case as the
patient was a poor historian. Signs and symptoms could be
masked or misjudged by clinicians in view of his underlying
Down syndrome. Thus, clinical diagnosis can only be relied
on the physical examination and imaging techniques in a
mentally challenged patient. Furthermore, Luc’s abscess
could easily be misdiagnosed as orbital complications of
acute rhinosinusitis. This is due to frequent association of
zygomatic, eyelid and cheek swelling with rhinitis
symptoms.6 Mastoid swelling with anterior displacement of
pinna usually developed few days after preauricular
swelling.6 Fortunately, otalgia being the commonest
symptoms could pinpoint to the otic origin to aid our
diagnosis. Only 14% of cases are associated with
cholesteatoma.6 Risk factors for developing Luc’s abscess are
drug users and diabetic individuals, but the majority of cases
are without risk factors, similar to our case.6 Our patient
could have been a case of undiagnosed chronic inactive OM
evidenced by the sclerotic mastoid air cells. Furthermore,
Down syndrome patients has been proven to have an
intrinsic defect of their immune system leading to higher
frequency of infections and complications.7 

HRCT Temporal bone is the imaging of choice, and we
recommend this being done promptly. This is to exclude
intracranial and extracranial complications, confirming
diagnosis, disease extension, and status of the mastoid. HRCT
scan could aid the decision making of either doing
mastoidectomy or local drainage only. In the event of
coalescent mastoiditis or cortical erosion of mastoid, cortical
mastoidectomy is recommended especially in children after
48 hours of intravenous empirical antibiotics without signs of
improvement.8 Interestingly, our case showed a sclerotic
mastoid bilaterally with soft tissue density within both
middle ear which suggest poor aeration and ventilation for a
long period, thus the risk of developing complications is
higher. Right mastoid cortex was eroded making a direct
connection with the temporal area possibly due to the
virulence of the bacterium isolated.

Treating Luc’s abscess is best managed by surgical approach.
Abscess drainage together with myringotomy (with or
without grommet insertion) and cortical mastoidectomy was
the favored surgery in Luc’s abscess.6 On the other hand, it is
of utmost important to cover suspected Luc’s abscess patients
empirically with wide spectrum intravenous antibiotics

without waiting for culture and sensitivity tests. Our case was
managed with incision and drainage of abscess without
myringotomy as the ear canal was edematous which
obscured the tympanic membrane. CAT was purposely
planned in a different setting to allow complete resolution of
temporal swelling before definitive operation addressing the
mastoid and middle ear. Decision to perform mastoidectomy
is usually guided by pre-operative CT scan. Finally, not doing
mastoidectomy or ‘mastoid sparing’ approach should only be
considered if the mastoid was spared, and complete
improvement was seen after a simple drainage and antibiotic
treatment. Drainage of abscesses is a simple, initial, and
conservative approach but less effective compared to
mastoidectomy.9

CONCLUSION
Luc’s abscess is a rare complication of otitis media, and often
associated with mastoiditis. Diagnosis is challenging due to
the delay signs of suppurative mastoiditis. Thus, HRCT scan
should be the investigation of choice to obtain definitive
diagnosis and identify associated mastoiditis and rule out
possibility of intracranial complications. HRCT findings will
help in the decision of performing mastoidectomy in
uncertain cases. Cortical mastoidectomy is proven to be more
effective than abscess drainage especially in non-responding
cases and paediatric group. 
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SUMMARY
The advent of continuous positive airway pressure
ventilation as a mode of treatment for respiratory distress
syndrome for premature infants has increased the risk of
nasal injuries such as pressure necrosis. We describe a
case of a 24-week infant who received CPAP ventilation as a
mode of ventilatory support for respiratory distress
syndrome and the complication of pressure necrosis of the
columella. There are many factors that predispose an infant
receiving CPAP ventilation to nasal injury. Many strategies
can be employed to reduce the incidence of nasal injuries
such as the use of nasal barrier dressings, the use of nasal
high flow oxygen (nHF) cannula instead of CPAP ventilation,
and the use of nasal masks instead of nasal prongs for
CPAP ventilation delivery. The treatment of pressure
necrosis can be either medical or surgical. The use of
ointments or growth sprays can be used in cases of skin
breakdown. Surgical reconstruction can be offered in cases
of nasal deformity.

INTRODUCTION
Continuous positive airway pressure (CPAP) is an efficacious
mode of ventilation for respiratory distress syndrome. Since
its first report in 1971 as a form of treatment of severely ill
infants with idiopathic respiratory distress syndrome, there
has been an increase in the usage of nasal CPAP ventilation.1

Over the last 40 years it is considered the "gold standard"
form of non-invasive respiratory support to treat preterm
infants.  However, the prolonged use of CPAP as non-invasive
ventilation has increased the risk of pressure necrosis of the
nose.2,3 The prevention of nasal injuries in very low birth
weight and very preterm infants can be difficult despite
highly skilled nursing.3 We report a case of severe cosmetic
sequelae of such injury.

CASE REPORT
A 24-week female infant weighing 680grams, required
assisted ventilation immediately after birth due to respiratory
distress syndrome. The infant was born at a private hospital
and required neonatal intensive care unit (NICU) admission
and treatment. Her ventilation ranged from intubation,
CPAP ventilation, and finally nasal prongs. She was also
treated for retinopathy of prematurity and necrotizing
enterocolitis. After a 3 month stay in the hospital, the infant
was discharged with a weight of 2.1 kilograms. However,
upon discharge parents noted a deformity of their child’s

columella. The treatment instituted was only dressings over
the raw columella skin, with no surgical debridement
required. Hence, a diagnosis of columella necrosis was made.

At the age of 3 years, the patient presented to Department of
Otorhinolaryngology, University Malaya Medical Centre for
cosmetic reconstruction. Upon examination, it was noted
that there was a columella defect, giving the impression of a
single nasal aperture (Fig. 1). The nasal tip, philtrum and ala
were preserved (Fig. 2). Anterior rhinoscopy evaluation
confirmed that the nasal septum as well as both nares were
intact. A flexible nasopharyngoscopy was performed which
showed no abnormalities of the nasal septum, inferior and
middle turbinates, as well as the postnasal space. A referral
was made to our plastic surgery colleagues for columella
reconstruction. The surgery was planned to be conducted
when the child became older.

DISCUSSION
The most prevalent form of ventilatory support in newborns
is CPAP ventilation with nasal prongs.2 However, due to the
wide usage of CPAP ventilation with nasal prongs, many
forms of nasal injuries occur in newborns. In preterm infants,
it is vital that the skin and mucosal membranes are intact to
protect against infection (cellulitis, vestibulitis, nosocomial
bacterial infections), discomfort, and nasal deformities (nasal
tip deviation, nostril asymmetry, columella necrosis).3

Buettiker et al. have classified nasal injuries based on their
severity into three grades: mild (Grade I), moderate (Grade
II), and severe (Grade III). The Grade I injury encompasses
persistent redness or nasal hyperemia with intact skin,
whereas Grade II injury patients have partial skin loss,
superficial ulcers, and bleeding. Grade III injuries
encompasses full-thickness skin loss and columella necrosis.3,4

A study by Fischer et al. reported nasal injury in 42.5% of
infants receiving CPAP ventilation.5 The majority of the nasal
injuries were Grade I (88.3%), Grade II (11%) and Grade III
(0.7%).5 The mechanism of injury is principally due to the
pressure caused by ill-fitting, inappropriate sizing, and
positioning of the binasal prongs.3 The two main predictive
factors for skin damage are the number of days on CPAP
ventilation with nasal prongs and the gestational age.3

The onset of nasal injury to the columella can be seen as
early as 18 hours or 2 to 3 days after initiation of CPAP.3 In
terms of gestational age, nasal injury is most common before
30 weeks of gestation due to the poorly defined epidermal
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Fig. 1: Columella necrosis giving the appearance of a single
nasal aperture.

Fig. 2: Columella necrosis with intact nasal septum.

skin layers and stratum corneum.3 The key to prevention is
pressure relief. Identifying a nasal prong that is appropriately
sized is of paramount importance. Nasal prongs that are too
large tend to cause nasal flaring whereas nasal prongs that
are too small may damage the internal nares due to excessive
movement.2 This is especially difficult in very preterm or low
birth weight infants despite highly skilled nursing care.3

Hence, nursing staff in the NICU should be educated, trained
and privileged in CPAP ventilation nursing care. A review by
Naha et al. reported a higher risk of nasal injury in newborns
cared for by non-privileged nurses (66%) as opposed to
privileged nurses (11%).6

Many strategies can be employed to reduce the frequency of
nasal injury in newborns receiving CPAP ventilation. A
review by Imbulana et al., reported three main preventive
strategies: the use of a nasal barrier dressing, the use of nasal
high flow oxygen (nHF) cannula instead of CPAP ventilation,
and the use of nasal masks instead of nasal prongs for CPAP
ventilation delivery.3 The incidence of nasal injuries has been
reduced by the usage of barrier dressings like silicone gel
sheeting or hydrocolloid dressings placed like a mustache.3

The ideal dressing has not been identified.3 A study by Collins
et al. compared two nasal dressings; a hydrocolloid material
(Cannulaide) which was placed on the nose and upper lip
and a Velcro-coated hydrocolloid dressing (Sticky Whiskers)
placed on the upper lip of 132 preterm infants born at less
than 32 weeks gestation. The preterm infants received either
nasal high flow cannula or CPAP ventilation. There was no
significant difference in nasal injury score between both types
of dressings.7 Nasal injury rates are reduced with the use of
(nHF) cannula compared to CPAP ventilation. However, in
preterm neonates with moderate and severe lung disease,
CPAP ventilation is still preferred.3 Nasal mask usage has

been suggested instead of binasal prongs. However,
compared to the nasal mask, short binasal prongs are
favored for oxygen delivery and popular CPAP ventilation
configuration.3 Nasal injuries between both devices vary as
noted by a study done by Yong et al.8 The nasal mask
patients suffered more from crusting, narrowing of nasal
passages, excoriation of the nasal septum, and redness at the
base of the nasal septum. Whereas patients who used nasal
prongs had bleeding, narrowing of nasal passages, and
injury to the medial aspect of the nostril.8

Another strategy for prevention is to alternate use of nasal
prongs and face mask every 4 to 6 hours.5 This strategy is
especially useful for infants weighing less than 1500grams, or
if an infant presents with mild to moderate nasal injuries.3

For the treatment of nasal skin breakdown: epidermal growth
sprays, hirudoid cream, and mupirocin ointment have been
suggested.3,5 A checklist should be employed by nursing staff,
which should include a regular skin assessment and
positioning of binasal prongs or nasal masks. The use of a
barrier dressing or ointment should be instituted in cases of
skin breakdown.

Common sequelae of nasal injuries include nasal deformities
persisting beyond the neonatal period. These nasal injuries
are nasal tip deformities, nostril asymmetry, columella
injury, nasal septal injury, and nasal obstruction.3 These
deformities may be both cosmetic and/ or functional, often
requiring corrective surgery in later years. Systemic
complications to newborns due to nasal injury could be sepsis
secondary to gram-negative bacteria due to damage to the
skin and mucosa. Graham et al. reported a correlation
between CPAP ventilation and gram-negative sepsis in a
case-controlled series.9
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Among the treatment methods that can be offered is
columella reconstruction surgery. Columella reconstruction
can be done by either oral maxillofacial surgeons or plastic
surgeons. One surgical method that can be used is the
modified Cronin technique. This is based on the surgical
principle to increase columella length whereby tissue from
the nasal sill and the anterior nasal floor is rotated
superiorly. The common challenge of columella
reconstruction is due to its shape, limited vascularity as well
as skin coverage.10

CONCLUSION
Columella necrosis can occur due to pressure from the nasal
prongs used for positive pressure ventilation. Hence, early
identification and prevention are important to avoid
columella necrosis as this leads to cosmetic disfigurement
and requires corrective surgery. Thus, awareness, education,
and proper training of nursing staff in charge of neonates
receiving CPAP ventilation is vitally important.
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SUMMARY
Penile self-injections are performed with the purpose of
increasing the size of the penis. Commonly, mineral oils or
mineral oil-like substances are used for this purpose.
However, there are very few publications describing on the
complications from vegetable oil injections especially olive
oil. Following the injection, the resulting deformity of the
male genitalia is described as penile paraffinomas
lipogranuloma of the penis. We would like to report a case of
penis augmentation by a 50-year-old gentleman using olive
oil injections that caused a massive, severely deformed of
the penis and scrotum. Surgical excision and reconstruction
was done. The patient was discharged after five days post-
operatively, with full graft take.

Injecting any oily substances into the human body is
hazardous. The differential diagnosis of nodules following
injections should be kept in mind and in doubtful cases,
biopsy should be done. Regular follow-up is essential to
prevent the further inflammatory event. Safe and legal
procedures should be implemented for penile enlargement
so as to avoid self-injections and in the prevention of such
debilitating problems.

INTRODUCTION
Penile self-injections are performed with the purpose of
increasing the size of the penis. Commonly, mineral oils or
mineral oil-like substances are used for this purpose.
However, there are very few publications describing on the
complications resulting from vegetable oil injections
especially olive oil. Following the injection, the resulting
deformity of the male genitalia is described as penile
paraffinomas lipogranuloma of the penis. We would like to
report a case of penis augmentation by using olive oil
injections causing massive, severely deformed of the penis
and scrotum. 

CASE REPORT
A 50-year-old gentleman was given subcutaneous olive oil
injections into his penile shaft by some unknown personnel.
It was done in 1 session with an unknown amount and was
given in a non-sterile environment. After 3 months of the
injection, the penis began to swell, deform, and harden.  Over
this time, the penile shafts gradually became deformed,
swollen, and hard. He was able to achieve an erection,
however, the erection and sexual intercourse became painful
at one year after the injection. He started to seek for
treatments after 1 year of the injection. Physical

examinations showed that the penile shaft was massively
swollen and disfigured, measuring 7cm x 10cm with irregular
semi-mobile masses extending into the scrotum. The
overlying skin was diffusely dark with no cutaneous
ulceration. After a full history taking and physical
examination, followed by patient counselling, the decision
was made to proceed with a surgical excision of the mass and
penile reconstruction. Full skin excision was required in this
patient because the granulomas were extensive; involving
subcutaneous tissue of the penile shaft with extension into
the overlying penile skin. The fibrotic skin and subcutaneous
tissue were circumferentially excised from the corona distally
to the scrotum proximally down to the level of Buck's fascia.
Thick split skin grafts, harvested from the inner thigh, was
used to cover the bare penile shaft. The patient was
discharged after five days post-operatively, with full graft
take. At the outpatient review, one month postoperatively the
wound was well healed.  Histopathological examination
showed multiple lipid vacuoles occupying almost the entire
pieces of skin tissue with surrounding numerous granulomas
but with no malignant cells seen, consistent with a diagnosis
of lipogranuloma.

DISCUSSION
There are many publications about granuloma formation
and other tissue reactions following mineral oil injections for
body augmentation but there are very few publications
describing complications from vegetable oil injections,
especially olive oil. Granuloma formations after
intramuscular injections using sesame seed oil1 and oleomas
due to sunflower oil injections2 in bodybuilders have been
previously reported.

Olive oil has been reported to be used together with other
augmentation solutions such as industrial-grade silicone or
paraffin for breast augmentation before the 1960’s when
medical-grade silicon was not yet available. Olive oil
contains phenol that acts as a sclerosing agent, thus the
purpose of using olive oil in breast augmentation at that time
was to cause a sclerosis reaction in the breasts, to contain the
liquid silicone or paraffin, and to hopefully prevent it from
migrating through the breast tissue to other sites.
Nevertheless, the adverse effects of the injected liquid were
very similar to those of paraffin and industrial-grade silicon.
These included the following adverse effects: migration of
silicone to other parts of the body, inflammation,
discoloration, and the formation of granulomas, ulceration,
and fistulae formation. To the best of our knowledge, there
are no reports describing lipogranuloma due to olive oil as a
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Fig. 1: Massively swollen penis measuring 7cm x 10cm with
irregular semi-mobile masses extending into the
scrotum.

Fig. 2: Post-operative Day 14 photo demonstrates the end
results after excision of the lipogranoloma and closure
with Split-thickness Skin Graft.

single agent for body augmentation. There is also no study
reporting factors that can influence the amount or size of
lipogranuloma which develops from olive oil is as the same
as the foreign-body reaction from the administration of
mineral or other vegetable oils, involving macrophages that
react to the foreign material by surrounding it and forming
giant multinucleated cells.3 However, in comparison with
clinical presentation, inflammatory reactions and
histopathological findings in our patient are similar with
other mineral oil. Olive oil has been shown to cause
lipogranulomas not only on the subcutaneous injection site
but also appeared on the capsular or serosal surface of the
abdominal organs in a study using rodents when injected
subcutaneously. The olive oil may have reached the
peritoneal cavity from the subcutaneous tissue passively via
the lymphatic vessels or actively after engulfment by antigen-
presenting cells via the lymphatic or blood vessels.3 However,
whether olive oil can cause a massive reaction surrounding
the injection site or not, remains unknown. 

The diagnosis is however challenging if the patient does not
reveal the information and misdiagnosis of malignancy that
may happen. Some studies have shown that magnetic
resonance imaging (MRI) to be effective in diagnosing
paraffinomas aside from biopsy and this depends on the time
interval before its presentation.4 Various methods of
treatment from conservative management such as steroid
injection and hot water baths to radical surgical
management like excision with skin grafting repair are
available. A complete surgical excision of the nodule is the
definitive treatment in order to prevent recurrence.

Antibiotics and topical and or systemic steroids can be used
for the medical treatment of primary sclerosing
lipogranuloma, however success has never been reported for
treatment of foreign body induced lipogranuloma. Surgery is
the best treatment for penile lipogranuloma for both primary
and foreign body induced. Granulomatous skin needs
complete excision. Common options for wound closure are
scrotal skin flap, Cecil's inlay operation, and a Split thickness
Skin Graft (SSG).5 The most successful management
technique for a denuded penis is penile split-thickness skin
grafts which demonstrates a good graft survival 5 and are
able to achieve full erection with normal sexual intercourse
after the surgery.5 

CONCLUSION
Injecting any oily substances into the human body is
hazardous. The differential diagnosis of nodules following
injections should be kept in mind and in doubtful cases,
biopsy should be done. Regular follow-up is essential to
prevent the further inflammatory event. Safe and legal
procedures should be implemented for penile enlargement so
as to avoid self-injections and in the prevention of such
debilitating problems.
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SUMMARY
Hypertension is a significant cardiovascular risk factor.
Although the mainstay of treatment remains medication,
there are a number of patients with resistant hypertension
who have elevated blood pressure despite multiple
medications. Failure to achieve adequately controlled blood
pressures despite medications put these patients at risk of
target organ damage and significant morbidity from
hypertension. The renal denervation procedure involves the
application of radiofrequency energy or ultrasound at the
renal arteries to modulate afferent and efferent sympathetic
renal activity. This treatment potentially can improve blood
pressure control in patients who have resistant
hypertension despite medication. This article presents two
case reports of successful treatment of resistant
hypertension using radiofrequency renal sympathetic
denervation (RDN) at a private medical centre using the
latest Spyral catheter. We also reviewed the latest RDN trials
to give some insights into this procedure. 

INTRODUCTION
Hypertension is a significant cardiovascular risk factor that is
implicated in coronary artery disease and stroke.  Only about
half of patients with hypertension are adequately controlled
on medical therapy and about a quarter of patients may
develop severe or resistant hypertension. Resistant
hypertension is defined as failure to achieve target blood
pressure (BP) of < 140/90 mmHg while on full doses of an
appropriate three-drug regimen that includes a diuretic. 

Renal sympathetic denervation (RDN) was first used to treat
resistant hypertension by modulating renal sympathetic
nerve activity using radiofrequency ablation. Renal
sympathetic efferent nerves activate the renin – angiotensin –
aldosterone system, subsequently leading to a decrease renal
blood flow, a decrease in urinary excretion of salt and water.
By decreasing efferent sympathetic nerve activity, RDN can
lower BP.  This article presents two case reports of successful
treatment of resistant hypertension using the latest Spyral
catheter and we reviewed the latest RDN trials.

CASE REPORT
A 44-year-old man presented to an ophthalmologist at our
centre,   Subang Jaya Medical Centre, Malaysia for visual
disturbance, diagnosed with right eye retinal artery occlusion
and was found to have elevated blood pressure. The patient
was referred to a cardiologist at our centre for further

management. The patient had no other medical history and
was not on medication. His BP was 200/120 mmHg on initial
consultation. He was started on amlodipine 10mg od,
valsartan 160mg od, hydrochlorothiazide 25mg od. 

After 4 weeks of treatment with medication, the patient still
had an elevated office BP of 170/100 mmHg and hence, was
admitted for further investigation. Investigations were
performed to assess for target organ damage from
hypertension and to rule out secondary causes of
hypertension. Renal function was normal, creatinine was 84
umol/l with estimated glomerular filtration rate (eGFR) of
>59 ml/min/1.73 m2. Other normal results included Renin
10.1 (5.3-99 mU/L), Aldosterone 402 (103-1197 pmol/l), 24-
hour urine Noradrenaline 214 (71-505 nmol/24 hr), urine
Adrenaline 20 (9-122 nmol/24 hr), urine Dopamine 530 (0-
3237 nmol/24 hr). Abdominal CT angiography showed no
evidence of coarctation of aorta, renal artery stenosis and no
adrenal masses. Echocardiography showed concentric left
ventricular hypertrophy, with normal systolic function and
no significant valve abnormalities. MRA of the brain showed,
on diffusion weighted imaging, a few hyperintense foci in
right corona radiata and left centrum semiovale,
representing likely subacute infarction.

Despite treatment with the 3 hypertension medications and
medication compliance monitored during hospital
admission, 24-hour Ambulatory BP monitoring (ABPM) still
showed severe systolic and diastolic hypertension and a non-
dipper pattern (overall average: 171/105 mmHg). The patient
was offered an option for further 4th medication or RDN
procedure.  He opted for RDN and consented for it. 

The RDN procedure was performed under general anesthesia.
After gaining vascular access via the right femoral artery,
renal artery angiography was performed. Intravenous
heparin was administered. Following catheterization and
using the RDC guide catheter, a Symplicity® Spyral catheter
(Medtronic, USA) was connected to a radiofrequency
generator and inserted into each renal artery sequentially.
The procedure was planned by identifying renal artery
branches with sizes between 3 mm to 8 mm. Multiple
applications of radiofrequency energy for up to 60s each were
performed with 25 points ablated in the right and 28 points
ablated in the left renal artery branches. There were no post-
procedural complications, and the patient was discharged
well with the continuation of the three hypertension
medications. 
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Fig. 1: The Spyral catheter used for renal sympathetic denervation.

Fig. 2: Both patients demonstrated a significant reduction of BP with 24-hour ABPM at pre RDN procedure (left) and 3 months post
procedure (right).  For Patient 1 the mean BP decrease was 26/13 mmHg. For Patient 2 the mean BP decrease was 16/5 mmHg. 
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At one month follow up, renal function showed no significant
deterioration with eGFR of >59 ml/min/1.73 m2. There was
sustained reduction of BP when 24-hour ABPM was repeat at
3 months (Figure 2). His 24-hour ABPM at 3 months after the
procedure showed an average BP of 145/92 mmHg; (mean
systolic and diastolic BP). At 3 months, the mean BP decrease
was 26/13 mmHg (systolic and mean diastolic BP decrease).
Further follow up for BP and renal imaging is planned. 

CASE REPORT 2
A 69-year-old man, presented to the emergency department
at our centre with symptoms of headache and lethargy. He
had previous medical history of hypertension and diabetes
mellitus. He was already on 5 hypertensive medications for
more than a year, amlodipine 10mg od, co-aprovel
(irbesartan/hydrochlorothiazide) 300 / 12.5mg od, bisoprolol
5mg od, physiotens 0.4 mg od. His BP was 180/100 mmHg on
initial consultation. 

He was admitted to the medical ward at our centre.
Investigations were performed to rule out secondary causes of
hypertension. Renal function was normal with creatinine 85
umol/l and estimated glomerular filtration rate (eGFR) of >59
ml/min/1.73 m2. Other normal results included Renin
39.1(5.3-99 mU/L), Aldosterone 713 (103-1197 pmol/l), 24-
hour urine Noradrenaline 340 (71-505 nmol/24 hr), urine
Adrenaline 30 (9-122 nmol/24 hr), urine Dopamine 1636 (0-
3237 nmol/24 hr). Abdominal CT angiography showed no
evidence of coarctation of aorta, renal artery stenosis and no
adrenal masses. Echocardiography showed normal left
ventricular systolic function and no significant valve
abnormalities. 

Despite treatment with the five hypertension medications
and medication compliance monitored during hospital
admission, 24-hour ABPM still showed severe systolic and
diastolic hypertension (overall average: 165/88 mmHg). 

The patient agreed for the RDN procedure, he chose to have
heavy sedation rather than general anesthesia during the
procedure.  Intravenous heparin was administered for the
procedure. Following femoral arterial catheterization and
using the RDC guide catheter, a Symplicity® Spyral catheter
(Medtronic, USA) was inserted into each renal artery,
connected to a radiofrequency generator. The procedure was
planned by identifying renal artery branches with sizes
between 3 mm to 8 mm. Multiple applications of
radiofrequency energy for up to 60s each were performed
with 24 points ablated in the right renal artery branches and
29 points ablated in the left renal artery branches. There were
no post-procedural complications, and the patient was
discharged well with the continuation of his hypertension
medications. 

At one month follow up, renal function showed no significant
deterioration with eGFR of >59 ml/min/1.73 m2. Follow up
with the patient on the same doses of five BP medications
showed office BP reduction and the patient felt
symptomatically improved. There was BP reduction when 24-
hour ABPM was repeated at 3 months (Figure 2). His 24-hour
ABPM at 3 months after the procedure was overall average

149/83 mmHg.  At 3 months, the mean BP decrease was 16/5
mmHg (systolic and mean diastolic BP decrease). Further
follow-up for BP and renal imaging was planned. 

DISCUSSION
These two cases illustrate the successful renal denervation
treatment of resistant hypertension. Although the mainstay
for the majority of hypertensive patients is still medication,
there are a small proportion of patients who have persistent
elevated blood pressure despite multiple medications for
whom RDN may be helpful.  

The first-generation radiofrequency ablation (RFA) system
(Symplicity Flex; Medtronic, Minneapolis, Minnesota) used
for RDN was a catheter with single electrode. The early study
(SIMPLICITY HTN-1 study) using this studied 45 patients who
underwent RDN treatment. The study demonstrated
significant reduction in office systolic BP of 26 mmHg in the
RDN group compared to 12 mmHg in the control group at 6
months.1 The Symplicity HTN-2 trial,2 a multicenter
randomized controlled trial also showed success in lowering
BP in hypertensive patients with ≥ 3 antihypertensive drugs.
RDN was performed using the Simplicity Flex catheter. The
study found that the mean office BP at 6 months dropped by
32 mmHg (p < 0.001) in the RDN group (n = 52) compared to
BP drop of 12 mmHg in the control group (n = 54).

The Symplicity HTN-3 was a multicentre single blinded trial
which randomised 535 patients on ≥3 antihypertensive
medications to either RDN using Symplicity Flex or sham
control.3 After 6 months following RDN treatment, there was
a mean decrease in office systolic BP of 14.1 mm Hg in the
RDN group (n = 364) compared to a decrease of 11.7 mm Hg
in the control group (n = 171). Since both RDN and sham
controlled groups showed significant decreases in the blood
pressure, this raised doubt as to the genuine effectiveness of
the RDN treatment. 

Since the publication of SYMPLICITY HTN-3 trial, further
advances have been made in the technology for RDN.  One
such system, the Spyral catheter (Simplicity Spyral;
Medtronic, Minneapolis, Minnesota) was designed as a 4-
electrode system which for more effective ablation. The
SPYRAL HTN-OFF MED and SPYRAL HTN-ON MED, were
proof of concept studies for the Spyral catheter.4,5 The  SPYRAL
HTN-OFF MED  showed that at 3 months following RDN,
there was significant reduction in both office and 24-hour
ambulatory BP from baseline in the treatment group (-10/-
5.3 mmHg and -5.5/-4.8 mmHg) compared to the sham
control group. Significant BP reduction in the RDN arm was
also reported in the SPYRAL HTN-ON MED study at 6 months
(-9.0/-6.0 mmHg for 24-hr ambulatory BP).

Several other randomized controlled trials have used RFA in
renal denervation with variable results. The simplicity HTN-
Japan trial included RDN (n=22) and control (n=19) subjects.6

The 6-month office SBP change was -16.6 ± 18.5 mmHg for
RDN subjects (P<0.001) and -7.9 ± 21.0 mmHg for control
subjects (P=0.117). The French DENER-HTN trial7 on patients
with resistant hypertension found a mean change of systolic
blood pressure at 6 months −15·8 mm Hg (95% CI −19·7 to
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−11·9) in the renal denervation group and −9·9 mm Hg (95%
CI −13·6 to −6·2) in the control group. A trial carried out in
Denmark, the ReSet trial, randomized resistant hypertension
patients to RDN (n = 36) or a Sham procedure (n = 33).8 This
trial however, found no significant differences when
comparing RDN to a sham procedure at 6 months [−6.1 ± 18.9
mmHg (RDN) vs. −4.3 ± 15.1 mmHg (SHAM)]. 

Apart from RFA as described above, catheter-based ablation
of renal nerves has also been shown to be effective using
ultrasound (Paradise ultrasound system; ReCor Medical, Palo
Alto, California). The RADIANCE-HTN SOLO studied
catheter-based ultrasound in patients who were not on
antihypertensive medications.9 The decrease in daytime
ambulatory systolic BP from baseline to 2 months was greater
in the RSDN group (8.5 mmHg, n = 74) when compared to the
sham group (2.2 mmHg, n = 72). Two additional RCTs with
ultrasound-based ablation systems are ongoing.10 The
RADIANCE-HTN TRIO trial is being conducted in the United
States and Europe. The REQUIRE study is being conducted in
Japan and Korea. Both trials aim to evaluate the safety and
efficacy of the ultrasound RDN system in patients with
uncontrolled hypertension.

Although there are positive results from SPYRAL HTN-OFF
MED, RADIANCE SOLO, and SPYRAL HTN-ON MED trials,
several limitations and unknown issues remain. Since RDN
was performed in a small number of selected patients and
follow-up was only up to 6 months, it is not clear whether the
BP lowering effects can be sustained in the long-term.
However, past trials have laid down lessons such that future
trials are likely to be blinded, involve ambulatory blood
pressure monitoring and have longer follow up periods.

CONCLUSION
There is progressively increasing evidence for RDN as an
option for effective treatment in resistant hypertension. RDN
could potentially reduce the morbidity and mortality risks
associated with resistant hypertension in Malaysia. 
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