ORIGINAL ARTICLE

Implementation and clinical audit of a virtual thoracic
oncology MDT in a low-resource setting in Malaysia

Seng Wee Cheo, MRCP", Sze Shyang Kho, MRCP?, Kai Jie Cheng, MD’, Geok Gee Yeo, FRCR', Qin Jian Low, MRCP",
Chan Sin Chai, MRCP?, Siew Teck Tie, MRCP?, Pui Wen Tan, MRad?, Zuhanis Abdul Hamid, MRad*, Kiew Siong
Lau, MRad? Sing Yang Soon, FRCS?, Teresa Fuh Guang Chua, MPath’, Adam Malik Ismail, MPath¢, Pei Jye Voon,

MRCP*!

'Department of Radiotherapy, Oncology and Palliative Care, Sarawak General Hospital, Sarawak, *Respiratory Unit,
Department of Medicine, Sarawak General Hospital, Sarawak, *‘Department of Radiology, Sarawak General Hospital, Sarawak,
‘Department of Radiology, Institut Kanser Negara, Putrajaya, Wilayah Persekutuan Putrajaya, *Department of Cardiothoracic
Surgery, Pusat Jantung Sarawak, Sarawak, ‘Department of Pathology, Sarawak General Hospital, Sarawak

ABSTRACT

Introduction: Cancer care is increasingly complex, and in
Sarawak, Malaysia, geographic and resource limitations
further complicate management. This clinical audit
describes the implementation, structure and workflow of a
virtual thoracic oncology multidisciplinary tumor board
(MDT) in a resource-limited setting, and describe the cases
discussed and key issues raised.

Materials and Methods: A MDT was established in Sarawak,
comprising pulmonologists, oncologists, pathologists,
thoracic surgeons, and radiologists. Monthly virtual
meetings were held to discuss complex cases. This
retrospective study analyzed cases from July 2022 to
December 2024, focusing on cancer types, challenges, and
recommendation. As an audit of clinical practice, no
treatment adherence or outcome measures were assessed.

Results: A total of 94 cases were discussed (median age 60
years; 59.6% male). Cases per year: 21 (2022), 24 (2023), and
49 (2024). Common diagnoses included lung cancer (48.9%),
lung lesions from other solid cancers (26.6%), suspected
lung cancer (12.8%), non-malignant respiratory conditions
(9.6%), and thymic cancer (2.1%). Among solid cancers with
lung lesions, colorectal cancer (36%) was most frequent,
followed by breast (12%), gynaecological (12%), sarcoma
(8%), and others (32%). The main reasons for MDT
discussions were therapeutic issues (58.5%) and diagnostic
challenges (41.5%). Imaging review (83%) and management
discussions (80.9%) were the most common points of
discussion. Among 46 lung cancer patients, 43.5% had
early-stage, 30.4% locally advanced, and 19.6% metastatic
disease. Key recommendations included surgery (35.1%),
surveillance (16%), systemic therapy (13.8%), biopsy
(11.7%), PET/MRI (7.4%), EBUS staging (5.3%), radiotherapy
(4.3%), and clinical trials (2.1%).

Conclusion: This audit demonstrates that a virtual thoracic
oncology MDT is feasible and can standardize
multidisciplinary discussion, and improve access to
specialist input in a resource-limited setting. While clinical
outcomes were not evaluated, this audit provides insight
into operational processes. Future prospective work

incorporating structured data collection, MDT adherence
and integration of electronic health records will help
evaluate the MDT'’s impact on patient outcomes and guiding
service improvement.
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INTRODUCTION

Cancer remains a leading cause of death worldwide,
accounting for nearly 10 million deaths in 2020—
approximately one in six deaths.' In Malaysia, with a
population of over 34 million, lung cancer is the third most
prevalent cancer and the leading cause of cancer-related
mortality, underscoring the need for an integrated approach
to treatment.? Sarawak, located on the island of Borneo, faces
unique challenges in cancer care due to its vast geographical
expanse and limited access to specialized healthcare
services.® These challenges make the need for an integrated
and collaborative treatment approach even more critical.

Over the past decades, continuous efforts have been made to
enhance cancer care through advancements in diagnostics
and therapeutic options. Improved diagnostic methods, more
precise staging systems, and the advent of novel treatments
have significantly advanced patient management. However,
these developments have also introduced new challenges in
delivering effective cancer care.* The increasing complexity of
cancer treatment underscores the necessity of a
multidisciplinary approach to optimize patient outcomes. A
thoracic oncology Multidisciplinary Tumor Board (MDT)
brings together oncologists, pulmonologists, pathologists,
thoracic surgeons, and radiologists to provide
comprehensive, evidence-based care.® This collaborative
framework strengthens decision-making, ensuring that each
patient receives a personalized and well-informed treatment
strategy.

MDT has become an indispensable component of high-
quality cancer care and is strongly endorsed by various
international guidelines, including the American Society of
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Clinical Oncology and the European Society for Medical
Oncology guidelines.” Numerous studies have demonstrated
the impact of MDT in delivering safe, high-quality care. The
benefits of MDT include precise disease staging, improved
clinical-radiological-pathological correlation for accurate
diagnosis, and the development of appropriate treatment
plans, ultimately leading to more efficient care with shorter
time to treatment.® Additional benefits include the education
of junior physicians, the prevention of overtreatment through
appropriate diagnostic selection, the identification of patients
for clinical trials, and identification of patients who may
benefit from early palliative care.** Most importantly,
thoracic oncology MDT, by ensuring the timely delivery of
best evidence-based care, have been shown to improve
overall survival and quality of life for patients.”*

Despite having its established position internationally since
1995, there remains challenges on how a MDT should be
delivered at its best efficiency, the scale of its impact and the
ways clinical research be integrated in MDT discussion." In
Malaysia, with a population of over 34 million, where only
8,953 specialists serve in the public sector, efficient resource
management is crucial to maximizing the effectiveness of
MDT meetings.”? Beyond workforce limitations, geographical
barriers further hinder the delivery of high-quality cancer
care, as many patients receive treatment in hospitals without
in-house subspecialist support.”® Given these constraints,
ensuring the effective and efficient implementation of MDTs
is essential to providing the best possible patient care. At
present, evidence describing MDT implementation in
Malaysia, particularly in resource-limited or geographically
challenging settings remains scarce. To address this gap, this
clinical audit describes the structure, workflow and
implementation of a virtual thoracic oncology MDT in
Sarawak, Malaysia. We present an audit of our MDT
processes, review the spectrum of cases discussed and
summarizes the recommendations arising from these
meeting. This work aims to provide insight into how a virtual
MDT can be effectively established in resource-limited and
geographically challenging environments.

MATERIALS AND METHODS

Audit background and objectives

The thoracic oncology MDT at Sarawak General Hospital
(SGH) was established in 2021 as part of a service-
improvement initiative to enhance the coordination and
quality of care for complex thoracic oncology cases in a
resource-limited setting. The MDT comprises pulmonologists,
oncologists, pathologists, thoracic surgeons, and radiologists,
and meets monthly via the virtual Zoom platform to
facilitate participation from health care providers across
Sarawak and specialists across Malaysia with real-time
sharing of patients’ information (Figure 1). The virtual
platform was selected to overcome the geographical
challenges of serving a large, sparsely populated state with
limited specialists’ availability.

This clinical audit aims to describe the implementation of a
virtual thoracic oncology MDT in Sarawak and evaluate the
clinical characteristics and discussion outcomes of cases
presented in the MDT. As an audit of practice, the focus is on
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reviewing existing processes, identifying gaps and informing
service improvement rather than demonstrating treatment
efficacy or survival outcomes.

The specific objectives of our thoracic oncology MDT include:

a) To provide optimal, personalized, patient-centered
management through discussions and recommendations
that are based on the best available evidence and
consensus, regardless of the patient’s geographical
location.

b) To create a platform for clinicians to share expertise and
knowledge in an open and conducive environment.

¢) To foster a cohesive working relationship among different
specialties through effective communication.

d) To serve as an educational platform for junior physicians.

e) To facilitate timely referrals between disciplines.

f) To promote research activities and encourage
participation in clinical trials.

Audit standard and Pre-MDT Practice

Before the implementation of the thoracic oncology MDT,
treatment decisions for thoracic cancer patients were
primarily made by individual specialists, with limited input
from other disciplines. Typically, the pulmonologist would
take the lead in diagnosing the lung cancer and the
oncologists would then develop treatment plans based on
available imaging, pathology, and clinical assessments.
While some cases were discussed informally among
specialists, the lack of formalized multidisciplinary
collaboration resulted in a less coordinated approach to
patient management, particularly for complex or advanced
cases. For certain cases, patients may end up seeing many
doctors without a unified treatment plan resulting in
treatment delay and suboptimal management.

The audit standard used for comparison was the post-
implementation of MDT process, characterised by:

e Structured, scheduled monthly meetings

Mandatory multidisciplinary representation
Standardized case submission and documentation
Consensus-based recommendations

Formal documentation of decisions

As this was a formative audit, no external performance
benchmarks were applied.

MDT process and workflow

The MDT meeting is held monthly, typically on the last
Friday of the month, and lasts up to two hours via the Zoom
platform. Attendees include consultants from each discipline,
fellows in training, and medical officers. Given the limited
human resources and the commitment required from each
specialty, our MDT adopts a targeted approach - only
complex cases are discussed, rather than all new lung cancer
patients. “Complex” cases were defined as those with
diagnostic ambiguity, discordant imaging or pathology
findings, or therapeutic dilemmas requiring multidisciplinary
input. Eligible cases include thoracic malignancies, non-
malignant respiratory conditions and any solid organ
cancers with lung lesions. Complex molecular cases requiring
MDT input were not covered in this tumor board.
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Consultants from various disciplines could submit cases, and
the primary team responsible for each patient was required to
prepare a concise PowerPoint presentation before the
meeting. The presentation had to include the patient’s
demographic details, diagnosis, molecular profile of lung
cancer (if available), relevant imaging, and most
importantly, the key discussion points and required specialty
input. Cases were submitted at least one week in advance to
allow for thorough preparation. During the MDT meeting,
the primary team and relevant specialists took turns
presenting the patient’s clinical information, along with
radiology and pathology images, to facilitate discussion. The
MDT members then deliberated on each case and reached a
consensus on recommendations. Following the meeting, all
discussions and recommendations were recorded in an Excel
sheet for documentation, audit and future quality-
improvement tracking (Figure 2).

Study population and methods

This is a single-center, retrospective clinical audit of all cases
discussed in Sarawak Thoracic Oncology MDT between July
2022 to December 2024. Data were obtained through review
of MDT records and case database. Variables collected
included patient demographics, diagnosis, type of
cancer/clinical diagnosis, discussion points, and MDT
recommendations. The study was conducted in accordance
with the Declaration of Helsinki and was approved by the
National Medical Research Register. Given the retrospective
nature of the study and anonymized data collection, the
requirement for informed consent was waived. Data on
survival outcomes, and adherence to MDT were not collected
in this audit.

Statistical analysis

The data analysis was performed using the SPSS version 22.
Descriptive data will be expressed as mean, frequencies and
percentages, unless otherwise stated.

Ethics approval

The study was conducted in accordance with the Declaration
of Helsinki, and approved by the National Medical Research
Register (NMRR ID-24-01550-GFC).

RESULTS

Patient characteristics (Table I)

From July 2022 to December 2024, the thoracic oncology
MDT meeting convened 21 times and a total of 94 patients
with complex issues were discussed throughout this period.
The average number of patients discussed per MDT meeting
was 4.5 (ranging from 2-8). A breakdown of years showed
that 21 cases were discussed in year 2022, 24 in year 2023
and 49 in year 2024. The median age of our patients was 60
years (ranging 21 - 78 years), 59.6% were male and 40.4%
were female.

The most common diagnosis was lung cancer (n=46, 48.9%),
followed by other solid organ cancers with lung lesions (n=25,
26.6%), suspected lung cancer (n=12, 12.8%), non-malignant
respiratory conditions (n=9, 9.6%) and thymic cancer (n=2,
2.1%). For patients with lung cancers, the majority were in
early stage (n=20, 43.5%), followed by locally advanced
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disease (n=14, 30.4%) and metastatic disease (n=9, 19.6%).
Other solid organ cancers with lung lesions that required
thoracic oncology MDT meeting include colorectal cancer
(n=9, 36%), breast cancer (n=3, 12%), gynaecological cancer
(n=3, 12%), sarcoma (n=2, 8%), and other primary cancers
(n=8, 32%).

Main discussion points and outcome of discussion (Table II)
There were various reasons for listing a patient for thoracic
oncology MDT discussion. The most common reasons being
therapeutic issues (n=55, 58.5%) followed by diagnostic issues
(n=39, 41.5%). During the MDT meeting, the main issues
that required input were highlighted. Majority of the cases
required imaging review by the radiologist (n=78, 83%) and
management discussion by the MDT team (n=76, 80.9%). 9
patients (9.6%) required pathology review. In terms of MDT
outcomes, the most common recommendations were surgery
(n=33, 35.1%), followed by surveillance (n=15, 16%),
systemic therapy (n=13, 13.8%), diagnostic biopsy by images-
guided/bronchoscopy-guided (n=11, 11.7%), Positron
Emission Tomography (PET)/ Magnetic Resonance Imaging
(MRI) (n=7, 7.4%), endobronchial ultrasound (EBUS) staging
(n=5, 5.3%), radiotherapy (n=4, 4.3%), clinical trial
enrolment (n=2, 2.1%), and other recommendations (n=4,
4.3%).

Case illustrations

In this clinical audit, we also illustrate two lung cancer cases
in which MDT discussions played a pivotal role in guiding
diagnostic evaluation and treatment strategy.

Case 1 (Figure 3)

A 53-year-old never-smoking woman with no comorbidities
and ECOG performance status O was referred following
detection of an abnormal chest radiograph during routine
health screening. She was asymptomatic. Computed
tomography revealed two right lung nodules (RS1 and RS6,
each measuring 1.5cm without mediastinal or hilar
lymphadenopathy. FDG PET/CT demonstrated mild uptake
in both lung lesions but unexpectedly identified intense
uptake in the sigmoid colon, raising concern for a possible
primary malignancy.

The case was discussed at our lung MDT, where diagnostic
and proposed treatment strategies were discussed. Given the
clinical scenario, the possible differential diagnoses include
metastatic colon cancer, locally advanced lung cancer or
multiple primary lung cancer. During MDT discussion, a
stepwise diagnostic approach was recommended, including
colonoscopy and endobronchial ultrasound-guided biopsy of
both lung nodules, with immunohistochemical testing to
exclude a colon primary and molecular testing if lung
adenocarcinoma was confirmed.

Colonoscopy revealed a sigmoid polyp, which on
histopathological examination showed a tubular adenoma
with low-grade dysplasia and no evidence of malignancy.
Radial endobronchial ultrasound-guided biopsy and
cryobiopsy of both lung lesions confirmed primary lung
adenocarcinoma (ITF-1 positive, p40 and CDX-2 negative).
Molecular testing demonstrated distinct epidermal growth
factor receptor (EGFR) mutations, with L861Q identified in
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Table I: Patient characteristics of the study (N=94)

Clinical Characteristics

Numbers (%), [N=94]

Median age (years)
Gender
* Male
e Female
Year of discussion
® 2022
® 2023
° 2024
Diagnosis
e Lung cancer
e Other solid organ cancer with lung lesions
e Suspected lung cancer
¢ Non-malignant respiratory conditions
e thymic cancer
Stages of lung cancers (n=46)
e Early stage
e Locally advanced

60 (21-78)

56 (59.6%)
38 (40.4%)

21 (22.3%)
24 (25.5%)
49 (52.1%)

46 (48.9%)

25 (26.6%)
12 (12.8%)
9 (9.6%)
2(2.1%)

20 (43.5%)
14 (30.4%)

e Metastatic disease 9 (19.6%)

e Missing information 3 (6.5%)
Other solid organ cancers with lung lesions (n=25)

e Colorectal cancer 9 (36%)

e Breast cancer 3(12%)

e Gynaecological cancer 3(12%)

e Sarcoma 2 (8%)

e Others 8 (32%)

Table II: Main discussion points and Outcome of MDT (N=94)

Domains Numbers (%)

Main reason of listing in MDT
e Diagnostic issues
e Therapeutic issues
Main point of discussion*
* Image review
e Pathology review
* Management discussion
Outcome of MDT
e Surgery
e Surveillance
e Systemic therapy
¢ Diagnostic biopsy
e PET/MRI imaging
e EBUS staging
¢ Radiotherapy
e Clinical trial enrolment
e Others

39 (41.5%)
55 (58.5%)

78 (83%)
9 (9.6%)
76 (80.9%)

33 (35.1%)
15 (16%)
13 (13.8%)
11 (11.7%)
7 (7.4%)
5 (5.3%)
4 (4.3%)
2(2.1%)
4 (4.3%)

*some patients may have more than 1 main point of discussion

the RS1 lesion and L858R in the RS6 lesion, confirming
synchronous early-stage primary lung cancers (clinical stage
IA2 for both lesions). Following MDT review, the patient was
referred for curative-intent surgical management and
subsequently placed on surveillance. This case highlights
how MDT discussion facilitated accurate staging, avoided
misclassification as metastatic disease, and facilitated
appropriate curative treatment despite diagnostic
complexity.

Case 2 (Figure 4)

A 69-year-old never-smoking man with a background of
hypertension, atrial fibrillation, and dyslipidaemia (ECOG
performance status 1) was diagnosed with advanced EGFR-
mutant non-small cell lung cancer (NSCLC) in January 2022.
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He was initially treated with first-generation EGFR tyrosine
kinase inhibitors (TKIs), receiving gefitinib followed by
erlotinib due to treatment-related hepatotoxicity, achieving a
partial response. Disease progression subsequently occurred,
plasma testing at that time detected an acquired EGFR
T790M mutation, and osimertinib was initiated, resulting in
a partial response with a progression-free survival of 12
months.

In September 2024, clinical and radiological disease
progression was observed while on osimertinib. The case was
reviewed at the lung MDT, where key discussion points
included mechanisms of resistance to osimertinib, the role of
repeat tissue biopsy, and appropriate subsequent systemic
therapy in the context of limited targeted treatment options.
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Fig. 1. Team members of our Thoracic Oncology MDT

Fig. 2: Workflow of Case Presentations in Thoracic Oncology MDT. This diagram illustrates the process by which complex cases are
selected and presented during our MDT meetings. It outlines the steps from initial case referral, the compilation of patient data
by the involved team, the preparation for MDT discussion, and the final decision-making process that follows the case review.
This workflow ensures that all relevant clinical information is considered and that treatment recommendations are made
collaboratively by the multidisciplinary team
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Fig. 3: (a),(b) FDG scan showing FDG-avid lung nodules, (c) FDG-avid sigmoid colon thickening. (d),(e) CT images showing both lung
nodules, (f) histopathological examination revealed adenocarcinoma of lung origin

Fig. 4: (a),(d) CT images during first generation TKI treatment. (b),(e) CT images showing disease progression after first generation TKI.
(c)(f) CT images showing larger lung nodule with presence of new pleural effusions, confirming disease progression while on

osimertinib

Given the clinical scenario and disease progression, the MDT
recommended repeat tissue biopsy to evaluate for histologic
transformation or alternative resistance mechanisms. The
biopsy approach was discussed as well, including lesion to
biopsy and approaches.

An endobronchial ultrasound-guided biopsy of a progressing
left lower lobe lung lesion revealed small cell carcinoma,
consistent with histologic transformation. Due to small cell
transformation, the patient was transitioned to platinum-
etoposide chemotherapy. Unfortunately, his clinical course
was complicated by pneumonia, and he subsequently passed
away in December 2024. His overall survival from diagnosis
was 47 months. This case illustrates the critical role of MDT
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discussion at the time of progression on osimertinib,
particularly in guiding decisions regarding re-biopsy,
identifying histologic transformation, and enabling timely
modification of treatment strategy in advanced EGFR-mutant
lung cancer.

DISCUSSION

MDT meetings, in which cancer patients are discussed by a
group of specialists with the expertise relevant to their
clinical management, are an integral part of modern cancer
care." It enables coordinated, evidence-based decision-
making.” In a resource-limited setting, MDT implementation
often faces additional logistical, workforce and
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infrastructural barriers. In Sarawak, often limited by vast
geography, uneven specialist distribution and limited tertiary
oncology centers, establishing a functioning thoracic
oncology MDT represents an important structural advance in
cancer care delivery. This clinical audit describes our
institutional experience developing a virtual MDT and
highlights operational processes, early observation and
lessons learned, rather than presenting outcome-based
improvements which we were unable to measure in this
retrospective review. Our study also highlights the feasibility
and impact of a virtual MDT model in overcoming
geographical barriers and optimizing patient outcomes.

Several studies have described how virtual MDTs overcome
geographical barriers. In the United Kingdom, a virtual lung
cancer MDT linking a district hospital in Southend results in
30% increase in surgical resection, reduced unnecessary
investigations, and shortened the time to surgery
appointments.” In Japan, a virtual lung cancer tumor board
connecting eight hospitals reviewed 202 cases over 14
months, with the majority being lung cancer (96%). The
primary focus of discussions was treatment strategy (92.6% of
cases), while diagnostic strategies were addressed in 7.4% of
cases. The virtual MDT meeting led to changes in treatment
strategies for 49 out of 202 patients.” While international
studies demonstrate measurable improvements, our audit
focuses on how the MDT operated within local constraints,
how case selection was tailored and how multidisciplinary
engagement was coordinated across institutions. Our
analysis of 94 patients from our MDT revealed that lung
cancer constituted nearly half (48.9%) of the cases, followed
by other solid organ cancers with lung lesions (26.6%),
suspected lung cancer (12.8%), and non-malignant
respiratory conditions (9.6%). This difference in distribution is
likely due to targeted approach adopted by our team with
deliberate focus on complex cases rather than all lung
cancers. Similar to the Japanese study, therapeutic issues
were more common reasons for MDT listings. In terms of
MDT outcomes, 35.1% received surgical recommendation,
16% for surveillance and 13% for systemic therapy.

The main demonstrable benefits of our virtual MDT model is
its ability to bridge geographical barriers by connecting
clinicians across distant hospitals and compensate for limited
local subspecialty availability. The virtual platform has
enabled seamless participation from specialists across
Malaysia, promoting equitable access to expert opinions
regardless of a patient’s location. This approach aligns with
global efforts to enhance cancer care delivery through
telemedicine and virtual MDT in resource limited settings.'
Besides bridging geographical barriers for patients, virtual
MDT has been shown to increase attendance of specialists
and reduces the time and burden associated with travel.** In
terms of quality of case discussion, study has found that
virtual MDT may have better quality discussion despite
comparable ease of reviewing pathology and radiology
images, presentation and gathering subspecialty
recommendation.” This is possibly due to better depth of
discussion with personal face-to-face interaction. Other
potential significant benefit of virtual MDT including
fostering international collaboration to enhance access to
expert care and facilitate sharing of expertise.’ Although we
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were unable to demonstrate outcome improvement such as
faster treatment timeline, enhanced staging accuracy or
better survival, our MDT clearly improved coordination of
care, reduced reliance on ad hoc consultations and
standardized the management of complex thoracic oncology
cases.

Our experience establishing a virtual thoracic oncology MDT
in a resource-limited setting has also yielded several key
lessons. Strong administrative support and structured
coordination are essential to sustain reqgular meetings across
institutions. While virtual platforms can effectively bridge
geographic and resource gaps, reliable connectivity and
standardized documentation remain critical to maintaining
meeting quality and continuity. Every meeting should be
periodic and fixed at preplanned time and every MDT
member should have dedicated time to attend MDT meeting.
MDT meeting should be held during core hours and should
not clash with any related clinic. Early engagement of
stakeholders, including peripheral hospitals, promotes
shared ownership and consistent participation. Finally, the
development of local data systems and training pathways is
vital for ensuring accountability, sustaining
multidisciplinary collaboration, and achieving long-term
impact.

Despite its benefits, sustaining our virtual MDT presents
several challenges. The absence of a uniform electronic
medical record system, workforce limitations, the need for
streamlined case selection, internet connectivity issues, and
logistical constraints in organizing virtual meetings require
ongoing optimization. Poor connections can lead to dropped
calls, audio clarity issues, and overlapping conversations, all
of which can undermine discussion quality and meeting
effectiveness.”?? Additionally, the lack of face-to-face
interaction, role uncertainties, and difficulties in engagement
may contribute to a less effective virtual MDT.** While virtual
platforms allow broader participation, maintaining
engagement, securing commitment from all disciplines, and
ensuring comprehensive case discussions remain key
challenges.” Implementing well-defined protocols such as
structured turn-taking, clear leadership roles, and dedicated
MDT coordinators may help mitigate these issues.”*
Furthermore, continuous audits of MDT performance,
proactive participation, strategic scheduling, and regular
team dialogues play a crucial role in sustaining our virtual
MDT and overcoming its barriers.

MDT meetings enhance oncology care by reducing reliance
on individual decisions and fostering collaborative teams
and systems.® Effective MDTs have been associated with
improved care processes, more accurate treatment
recommendations and better survival outcomes.””
Additional benefits include reduced lead times, stronger team
dynamics, training opportunities for junior physicians, and
better identification of patients for clinical trials.®® Core
features of an effective MDT include effective
communication, strong leadership, patient-centered
approach, and multidisciplinary collaboration built on
mutual respect.** Regular audits by quality indicators (QI)
instruments are essential for maintaining an efficient and
high-quality MDT.** QIs provide measurable benchmark for
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evaluating care quality, and several Qls specific to thoracic
oncology MDTs have been developed to assess professional
practice, decision-making quality and the patient's
perspective.**** Tools like MDT-Metric for the Observation of
Decision-making (MDT-MODe) and patient-reported
outcome measures can effectively assess the quality of MDT.*
Although we were unable to apply these QIs due to
retrospective data limitations, incorporating them in the
future prospective studies will enable more systematic
evaluation of MDT performance, adherence to
recommendations and impact on patient quality of life.

Our study has several limitations. As a single-center,
retrospective analysis, it is subject to selection bias. Only
cases deemed complex by the primary team were included for
MDT discussion, which may limit the generalizability of our
findings to all thoracic oncology cases managed in Sarawak.
Additionally, the descriptive nature of our analysis means
that we are unable to provide objective evidence of the direct
impact of the MDT on key clinical outcomes, such as pre-
treatment evaluation, proper staging, adequacy of treatment,
time-to-treatment, treatment adherence, or survival. Due to
difficulties in systematically collecting outcome data,
including long-term follow-up, we were unable to assess the
real-world impact of MDT recommendations on these patient
outcomes. Moreover, logistical challenges related to data
collection, such as the absence of a uniform electronic
medical record system and inconsistent follow-up procedures,
hindered our ability to track patient outcomes like survival
rates and treatment progression. As a result, the evaluation
of MDT effectiveness remains limited to descriptive data
rather than definitive evidence of improved patient
outcomes.

To address current gaps, we plan to prospectively track MDT
recommendations and patient outcomes. Each case will be
assigned a standardized form capturing recommendation
type, implementation date, adherence, and time-to-
treatment interval. Survival and progression data will be
linked to these records through routine six-monthly follow-up
audits. This framework will enable objective assessment of
MDT impact on adherence, timeliness, and patient outcomes.
Future prospective studies should incorporate systematic
tracking tools and robust data collection methods, such as
electronic health records, to allow for more thorough
evaluations of the MDT’s impact on survival, disease
progression, treatment adherence, and quality of life.
Operational challenges including limited specialist
availability and risk of burnout remain significant in
Sarawak, highlighting the need for task-sharing, structured
scheduling, and collaboration with regional or international
experts. We do aim to strengthen MDT composition by
integrating palliative care and rehabilitation teams, as early
involvement improves quality of life and clinical outcomes.***
Expanding specialist training opportunities will further
enhance capacity and support continued advancement of
multidisciplinary cancer care.

CONCLUSION
In conclusion, this clinical audit demonstrates the feasibility
and process success of establishing a virtual thoracic
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oncology MDT in Sarawak, which has strengthened
multidisciplinary collaboration, improved coordination, and
enhanced access to expert opinions in a resource-limited
environment. As a descriptive audit, clinical outcomes were
not evaluated. Future efforts will focus on developing a
prospective framework to monitor MDT adherence, treatment
timelines, and survival outcomes, alongside integrating
electronic health records to enable more comprehensive data
collection. Addressing local barriers such as workforce
limitations, infrastructure gaps, and healthcare inequities
affecting rural and indigenous populations, will be crucial to
realizing the full potential of virtual MDTs in improving
cancer care delivery. Ultimately, this work represents an
important foundation for sustainable, equitable, and
collaborative cancer care in Sarawak and similar resource-
limited regions.

CONFLICT OF INTEREST
The authors have no conflicts of interest.

ACKNOWLEDGEMENT
The authors would like to thank the Director General of
Health for his permission to publish this manuscript.

FUNDING
This research received no external funding.

REFERENCES

1. Cancer [Internet]. [cited 2025 Oct 11]. Available from:
https://www.who.int/news-room/fact-sheets/detail/cancer

2. Rajadurai P, How SH, Liam CK, Sachithanandan A, Soon SY, Tho
LM. Lung Cancer in Malaysia. ] Thorac Oncol 2020; 15(3): 317-
23.

3. Bismelah L, Masron T, Ahmad A, Mohd Ali A, Echoh D.
Geospatial assessment of healthcare distribution and population
density in Sri Aman, Sarawak, Malaysia. Malaysian Journal of
Society and Space 2024; 20: 51-67.

4. Morabito A, Mercadante E, Muto P, Manzo A, Palumbo G, Sforza
V, et al. Improving the quality of patient care in lung cancer: key
factors for successful multidisciplinary team working. Explor
Target Antitumor Ther 2024; 5(2): 260-77.

5. Kreidieh F, Tfayli A. Impact of thoracic multidisciplinary tumor
boards on the management of patients with cancer: A
retrospective study at the American university of Beirut medical
center. Mol Clin Oncol 2022; 18(1): 6.

6. Daly ME, Singh N, Ismaila N, Management of Stage III NSCLC
Guideline Expert Panel. Management of Stage III Non-Small Cell
Lung Cancer: ASCO Guideline Rapid Recommendation Update. |
Clin Oncol 2024; 42(25): 3058-60.

7. Postmus PE, Kerr KM, Oudkerk M, Senan S, Waller DA,
Vansteenkiste ], et al. Early and locally advanced non-small-cell
lung cancer (NSCLC): ESMO Clinical Practice Guidelines for
diagnosis, treatment and follow-up. Ann Oncol 2017;
28(suppl_4): iv1-21.

8. Mano MS, citaku FT, Barach P. Implementing Multidisciplinary
Tumor Boards in Oncology: a Narrative Review. Future Oncology
2022; 18(3): 375-84.

9. Kowalczyk A, Jassem ]. Multidisciplinary team care in advanced
lung cancer. Transl Lung Cancer Res 2020; 9(4): 1690-8.

10. Heinke MY, Vinod SK. A review on the impact of lung cancer
multidisciplinary care on patient outcomes. Transl Lung Cancer
Res 2020; 9(4): 1639-53.

Med ] Malaysia Vol 81 No 2 March 2026



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Implementation and clinical audit of a virtual thoracic oncology MDT in a low-resource setting in Malaysia

Selby P, Popescu R, Lawler M, Butcher H, Costa A. The Value and
Future Developments of Multidisciplinary Team Cancer Care.
Am Soc Clin Oncol Educ Book 2019; 39: 332-40.

Ismail H. How Many Doctors Do We Need in the Public Sector?:
A Guide to Human Resource Planning and Specialist Training.
Malays | Med Sci 2023; 30(2): 1-7.

Feliciano EJG, Ho FDV, Yee K, Paguio JA, Eala MAB, Robredo JPG,
et al. Cancer disparities in Southeast Asia: intersectionality and a
call to action. Lancet Reg Health West Pac 2023; 41: 100971.
Munro AJ, Swartzman S. What is a virtual multidisciplinary
team (VMDT)? Br ] Cancer 2013; 108(12): 2433-41.

List H, Kristensen DB, Graumann O. “The highest decision-
making level” - Multidisciplinary team meetings as boundary
spaces. Social Science & Medicine 2025; 371: 117886.

Davison AG, Eraut CD, Haque AS, Doffman S, Tanqueray A,
Trask CW, et al. Telemedicine for multidisciplinary lung cancer
meetings. | Telemed Telecare 2004; 10(3): 140-3.

Takeda T, Takeda S, Uryu K, Ichihashi Y, Harada H, Iwase A, et
al. Multidisciplinary Lung Cancer Tumor Board Connecting
Eight General Hospitals in Japan via a High-Security
Communication Line. JCO Clin Cancer Inform.2019; 3: 1-7.
Gottlob A, Schmitt T, Frydensberg MS, Rosifiska M, Leclercq V,
Habimana K. Telemedicine in cancer care: lessons from COVID-
19 and solutions for Europe. Eur ] Public Health 2025; 35(1): 35-
41.

Dharmarajan H, Anderson JL, Kim §, Sridharan S, Duvvuri U,
Ferris RL, et al. Transition to a virtual multidisciplinary tumor
board during the COVID-19 pandemic: University of Pittsburgh
experience. Head Neck 2020; 42(6): 1310-6.

Perlmutter B, Said SAD, Hossain MS, Simon R, Joyce D, Walsh
RM, et al. Lessons learned and keys to success: Provider
experiences during the implementation of virtual oncology
tumor boards in the era of COVID-19. ] Surg Oncol 2022; 125(4):
570-6.

Montgomery ND, Liomba NG, Kampani C, Krysiak R, Stanley
CC, Tomoka T, et al. Accurate Real-Time Diagnosis of
Lymphoproliferative = Disorders in  Malawi  Through
Clinicopathologic Teleconferences: A Model for Pathology
Services in Sub-Saharan Africa. Am | Clin Pathol 2016; 146(4):
423-30.

Groothuizen JE, Aroyewun E, Zasada M, Harris |, Hewish M,
Taylor C. Virtually the same? Examining the impact of the
COVID-19 related shift to virtual lung cancer multidisciplinary
team meetings in the UK National Health Service: a mixed
methods study. BM] Open 2023; 13(6): e065494.

Onifade A, Quaife SL, Holden D, Chung D, Birchall M, Peake
MD, et al. Understanding the effectiveness and quality of virtual
cancer multidisciplinary team meetings (MDTMSs): a systematic
scoping review. BMC Health Serv Res 2024; 24(1): 1481.
Dharanikota H, Wigmore S], Skipworth RJE, Yule S. Are
multidisciplinary team meetings remotely efficient? Br ] Surg
2024; 111(1): znad429.

Med ] Malaysia Vol 81 No 2 March 2026

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

Caviola G, Daolio ], Pellegri C, Cigarini F, Braglia L, Foracchia M,
et al. Learning from Adaptations to the COVID-19 Pandemic:
How Teleconsultation Supported Cancer Care Pathways at a
Comprehensive Cancer Center in Northern Italy. Cancers (Basel)
2023; 15(9): 2486.

Mohamedbhai H, Fernando S, Ubhi H, Chana S, Visavadia B.
Advent of the virtual multidisciplinary team meeting: do remote
meetings work? Br | Oral Maxillofac Surg 2021; 59(10): 1248-52.
Epstein NE. Multidisciplinary in-hospital teams improve patient
outcomes: A review. Surg Neurol Int 2014; 5(Suppl 7): S295-303.
Rosell L, Alexandersson N, Hagberg O, Nilbert M. Benefits,
barriers and opinions on multidisciplinary team meetings: a
survey in Swedish cancer care. BMC Health Serv Res 2018; 18(1):
249.

Lindblad M, Jestin C, Johansson |, Edholm D, Linder G.
Multidisciplinary team meetings improve survival in patients
with esophageal cancer. Dis Esophagus 2024; 37(11): doae061.
Lawson McLean A, Lawson McLlean AC, Hartinger S,
Hammersen ], Drescher R, Schuldt S, et al. Tips for Harnessing the
Educational Potential of Tumor Boards for Medical Students. Med
Sci Educ 2024; 34(6): 1527-32.

Soukup T, Lamb BW, Arora S, Darzi A, Sevdalis N, Green ]S.
Successful strategies in implementing a multidisciplinary team
working in the care of patients with cancer: an overview and
synthesis of the available literature. | Multidiscip Healthc 2018;
11: 49-61.

Evans L, Liu Y, Donovan B, Kwan T, Byth K, Harnett P. Improving
Cancer MDT performance in Western Sydney - three years’
experience. BMC Health Serv Res 2021; 21(1): 203.

Chiew KL, Sundaresan P, Jalaludin B, Chong S, Vinod SK. Quality
indicators in lung cancer: a review and analysis. BM] Open Qual
2021; 10(3): e001268.

Guirado M, Sanchez-Hernandez A, Pijuan L, Teixido C, Gémez-
Caamano A, Cilleruelo-Ramos A. Quality indicators and
excellence requirements for a multidisciplinary lung cancer
tumor board by the Spanish Lung Cancer Group. Clin Transl
Oncol 2022; 24(3): 446-59.

Lamb BW, Wong HWL, Vincent C, Green JSA, Sevdalis N.
Teamwork and team performance in multidisciplinary cancer
teams: development and evaluation of an observational
assessment tool. BM] Qual Saf 2011; 20(10): 849-56.

Temel ]S, Greer JA, Muzikansky A, Gallagher ER, Admane §,
Jackson VA, et al. Early palliative care for patients with
metastatic non-small-cell lung cancer. N Engl ] Med 2010;
363(8): 733-42.

Cruz Mosquera FE, Murillo SR, Naranjo Rojas A, Perlaza CL,
Castro Osorio D, Liscano Y. Effect of Exercise and Pulmonary
Rehabilitation in Pre- and Post-Surgical Patients with Lung
Cancer: Systematic Review and Meta-Analysis. Medicina
(Kaunas) 2024; 60(11): 1725.

233





