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Introduction

Autoantibodies to islet cells (ICA), insulin (IAA) and
glutamic acid decarboxylase (GAD65) are immune
markers implicated to play important roles in the
pathogenesis of Type 1 diabetes mellitus (Type 1 DM).
Of these, ICA and IAA are widely used, with the
prevalence rates of about 84% and 43% respectively
amongst newly diagnosed Type 1 diabetics'?. However,
the measurements of these antibodies are difficult to
standardise*' and IAA have been reported to be present
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in Type 1 diabetics even before the beginning of insulin
treatment’®. In contrast, GADG65 antibodies (GAD Ab)
can be easily quantitated®, and have high diagnostic
sensitivity and specificity at around 70 - 80% and 96-
98% respectively’®. Whilst ICA titres are often
transient®® GAD Ab has been shown to be persistent.
and precede clinical manifestation by up to 10 years'’.
GAD ADb has also been suggested to be highly
predictive, identifying the ‘Latent autoimmune diabetes
in adults’ (LADA) subset amongst the Type 2
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diabetics». On the other hand, the antibodies to
tyrosine-like phosphatase (IA2) is yet another immune
marker thought to be also involved in B-cell destruction,
although its value as predictor for Type 1 DM is
enhanced only when considered in combination with the
other autoantibodies'".

However, a number of studies have showed that the
pattern of appearance of these immune markers among
Asian diabetic subjects were different from that of the
Caucasians'®". This study was therefore carried out to
determine the prevalence of GAD Ab, IA2, TAA and
ICA in young Malaysian Type 1 diabetic patients and to
evaluate their clinical significance in the diagnosis as
compared to the measurement of C-peptide response to
glucagon stimulation.

Materials and Methods

A total of 213 Type 1 (91 males and 122 females, aged
2 months to 50 years) from several centres representing
different geographical parts of Malaysia were recruited
for this study. Patients were diagnosed to be Type 1
diabetics features, insulin
requirements, presence of ketones or ketoacidosis and
biochemically, according to WHO recommendations.
All patients were diagnosed before the age of 40 years
and have had the disease for not more than 10 years.
Following an overnight fast of 8 - 10 hours, each patient
was bled for fasting sample, then given 1mg glucagon
i.v. and 6 minutes later, rebled for post-glucagon C-
peptide level. Sera were stored at -20°C until analysed.
All patients gave informed written consent prior to the
study. The study protocol was approved by the Ethics
Committees of all participating hospitals.

based on clinical

GADGS and IA2 antibodies were measured by RIA using
kits purchased from RSR Ltd, United Kingdom. Briefly,
test serum samples were first incubated with '*I-labelled
human recombinant of either GADG65 or 1A2, followed
by the addition of solid phase protein A to precipitate the
bound complexes. The intra-assay coefficient of variations
(CVs) of GADGS at 4 and 25U/ml were 1.7 and 2.3%
respectively, while the corresponding inter-assay CVs
were 3.4 and 5.8% respectively. Based on the fact that the
mean GAD Ab level determined in 202 young healthy
blood donors were between 0 - 0.8U/ml, a sample was
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considered to be seropositive to GAD Ab when the level
was equal to or above 2U/ml. The intra-assay CVs of IA2
at 4.8 and 25.6U/ml were 4.1 and 1.5% respectively,
while the corresponding inter-assay CVs were 4.1 and
9.3% respectively.

The ELISA kits for ICA and TAA were purchased from
DRG International, Inc. U.S.A. The assays involved
incubating the test samples with human insulin or
pancreatic antigens which had been immobilized onto
microwells. Following several washing steps, the bound
antibodies were detected using HRP-labelled goat
antibody. Two quality control sera (positive and
negative) provided with each test kit were used to
monitor the validity of the results. In order to set the
cut-off value for positivity, 50 serum samples obtained
analysed for the
autoantibodies. Mean OD (+SD) reading of normal
samples were 0.52=0.02 and 0.34+0.01 for ICA and
IAA respectively. A patient was thus taken to be
seropositive for ICA or IAA when the sample OD
reading was above 3 SD that of the mean OD obtained
for the normal subjects.

from normal subjects were

Statistical Analysis

All analyses were done using the SAS program.
Differences in frequencies were tested using the Chi-
squared or Fisher’s exact test, wherever appropriate.
Comparison between groups was made using Mann-
Whitney U test.

Results

The overall prevalence of GADG65, IA2, IAA and ICA
amongst the Type 1 diabetic subjects are shown in
Table I. TAA was the most commonly detected
antibodies, found in 47.4% of the patients, followed by
GADGS in 33.8% and IA2 in only 8.9% of the patients.
In contrast, there were only 3 patients (1.4%) found to
be positive for ICA. No significant gender preference in
the distribution of these antibodies was observed. The
characteristics of the patients based on their C-peptide

. response to glucagon stimulation and their autoimmune

status are as shown in Table II. Of the 213 patients, 172
(80.7%) showed inadequate C-peptide response of less
than 600 pmol/L, while 41 (19.3%) patients, though
clinically diagnosed to be Type I, actually had normal
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stimulated C-peptide levels. Autoimmune markers,
GADGS, TAA, TA2 and ICA, either alone or in
combination, were detectable in both groups of patients,
although the prevalence was higher in those with poor
or no B-cell function (73.3% versus 46.3%, p=0.0001,
‘Table II). Of those 19 patients with adequate pancreatic
reserve but had detectable autoantibodies, all (100%)
were positive for IAA, 4 (21%) for GAD Ab and only
one (5%) for ICA. Patients who showed inadequate
response were characterised by younger age of disease
onset and significantly lower body mass index (BMI)
and waist-hip ratio (WHR) as compared to those with
preserved pancreatic function.

Since the presence of these autoantibodies may be
influenced by disease progression, data were also
analysed according to disease duration. There were 102
patients who were diagnosed within 5 years, 56 had
been diabetic for 6 - 10 years, and the remaining 55
patients have had the disease for more than 10 years
(Table IIT). JAA were consistently present in 45 - 53%
of the patients in all the 3 groups. In contrast, the

prevalence of GAD Ab was highest amongst the recent-
onset group, but declined significantly (p=0.0001) to
about 24 - 25% in those with long-standing diabetes.
Whilst GAD Ab and especially 1A2, were detected
mostly in patients with inadequate post-glucagon C-
peptide response, IAA was less specific, present even in
patients whose pancreas were still preserved (Table IV).

Discussion

Antibody screening in the prediction and diagnosis of
Type 1 diabetes mellitus has been found to be a useful
procedure especially in the Caucasian populations™?.
Early detection of these antibodies before clinical onset
may be an important step towards justifying for
immunointervention strategies to prevent the
development of Type 1 DM. The ICA, IAA and more
recently, GAD Ab are recognised immune markers for
Type 1 diabetes. However, this seems to be true only for
the Caucasian subjects. In the Asian population,
autoimmunity has been found not to be the major factor
in the pathogenesis of Type 1 DM, As was also

Table |

Frequency of GAD Ab, IA2, IAA and ICA in Malaysian Type 1 DM Patients
GAD Ab 1A2 IAA ICA

Number 72 (33.8%) 19 (8.9%) 101 (47 .4%) 3(1.4%)
Male/female 31/41 10/9 46/55 1/2
*C-peptide {pmol/L) .

Fasting 152 £ 19 103 £ 25 248 + 30 512 + 488

Post-glucagon 188 + 27 140 + 35 397 + 51 982 + 867
° Mean + SEM

Table II

Characteristics of Type 1 DM Patients According to Autoimmune Status and Pancreatic Reserves
“Post-glucagon
C-peptide < 600 (n=172, 80.7%) > 600 (n=41, 19.3%)
Antibody status  Positive (n=126)  Negative (n=46) Positive (n=19)  Negative (n=22)
Age at diagnosis [y) 13.4+8.3 12248 19.4+9.5 19676
/Disease duration {y} 7.5£69 8.0 6.4 6.8 +6.1 78+73
BMI (kg/m?) 20.3£5.3 21.4£3.8 244+ 40 224 +3.2
WHR 0.81£0.1 0.82 £ 0.06 0.87 £ 0.05 0.84 + 0.06
° Mean + SEM
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Table il
Frequency of GAD Ab, IA2, IAA and ICA in Malaysian Type 1 DM Patients
Analysed According to Disease Duration

Disease duration (y) <5 (n=102) 6 - 10 (n=56) > 10 (n=55)
GAD Ab *45 (44.1%) 14 (25.0%) 13 (23.6%)
A2 *16 (12.8&) 2 (3.6%) 1(1.8%)
IAA 47 (46.1%) 25 (44.6%) 29 (52.7%)
ICA 2 (2.0%) 1(1.8%) 0 (0%)
*C-peptide (pmol/L}
Fastin 261 £ 28 249 + 44 225+ 35
Posf-gﬁjccgon 483 + 49 366 + 72 362 + 63
° Mean  SEM

> p=0.0001 versus other long-standing diabefes groups (Fisher's exact fest)

Table IV
Frequency of GAD Ab, IA2 and IAA in Malaysian Type 1 DM Patients Analysed According
to Disease Duration and Pancreatic Reserves

Disease Duration < 5 years 6 - 10 years >10 years
Post-glucagon

C-peptide

(pmol/L) < 600 > 600 < 600 > 600 < 600 > 600
GAD Ab  43/45(95.6%)  2/45 (4%  13/14(92.9%) 1/14(7.1%) 11/12(91.7%) 1/12 (8.3%)
IA2 16/16 (100%)  0/16 (0% 2/2 (100%)  0/2 (0%) 1/1{100%)  0/1 {0%)

IAA 37/47 (78.7%)

10/47 (21.3%) 20/25 (80%)

5/25 (20%) 25/29 (86.2%) 4/29 (13.8%)

observed in this study, despite being clinically
diagnosed as Type 1 DM, the prevalence of TAA and
GAD Ab were only 47.4% and 33.8% respectively,
while that of IA2 and ICA were lower, at 8.9% and 3%
respectively. Although the number of seropositive
patients could be increased to 145 (68%) when 2 or
more antibodies were considered together, the cost and
time required to test for these markers may outweigh
their diagnostic usefulness. On the other hand, if the
diagnosis of Type 1 and hence the need for insulin
treatment was based on their C-peptide response to
glucagon stimulation, then a total of 172 (80.2%) of the
213 patients would have been correctly classified and
promptly treated, without the need to wait for the
multiple analyses of the antibodies. Nevertheless, it is
interesting to note that although the prevalence of GAD

Med J Malaysia Vol 55 No 3 Sept 2000

Ab was highest in the newly diagnosed patients (<5
years), unlike IA2 and ICA, the immune marker
remained detectable in about 24 - 25% of those patients
with  long-standing  disease, confirming its
persistence'™? and in agreement with that observed in a
group of Japanese Type 1 DM patients®. Insulin
autoantibodies on the other hand, has been shown to be
less specific, found not only in Type 1 DM but also in
patients with other autoimmune disorders?'. Based on
the fact that over 92% of our patients who were positive
to GAD Ab and/or IA2 were also found to have
inadequate pancreatic resetve, it strongly suggests that
these antibodies do play some roles in causing B-cell
damage in these subjects.

Onh the contrary, measurement of autoantibodies in

321



ORIGINAL ARTICLE

diabetic patients even in those who showed adequate
post-glucagon C-peptide response may identify patients
who belong to the LADA subset. As shown by Zimmet
e «l.?, majority of the patients who presented with
diabetes after the age of 30 years, and found to have
GAD Ab, developed dependency on insulin for glycemic
control, indicating a slow but progressive destruction of
the pancreatic cells. Thus, detection of GAD Ab in
adult-onset diabetes patients has been suggested to be
useful as it would identify this group of patients at
earliest possible stage and thus justifying early
intervention therapy. However, in this study, only 4
(21%) of the 19 patients who could be categorised as
‘LADA’ were positive to GAD Ab. Our results were
comparable to those reported for other Asian
populations; GAD Ab frequency was only 25% in a
cohort of Thai Type 2 patients with secondary
sulfonylurea failure? and only 14% in a similar group of
Japanese diabetics*. Thus, relying on the detection of
GAD Ab may not be as effective and ideal strategy to
identify LADA among the Asian diabetic subjects.

It has been proposed that prediction of Type 1 DM in
the general population can be made possible and
sufficiently sensitive by simultaneous screening for

GAD .Ab, TAA, IA2 and ICA®*>?. Alchough the
method will allow early detection and hence possible
prevention, the cost of actually carrying .if out would
pose a major financial burden to most countries. More
importantly, there are differences in the etiology of
Type 1 between Caucasians and non-Caucasians'>'"?, As
shown in this study, although a good percentage of our
patients were positive for one or combination of the
antibodies, there were still about 32% (68/213) who
remained seronegative but yet presented with near or
complete B-cell destruction. Thus, there is a possibility
that other, yet to be identified autoantigens are
involved, which is perhaps more immunoreactive and
specific to the Asian populations:
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