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Abstract

Background Pediatric solid tumors require coordinated multidisciplinary specialist care. However, expertise and resources to
conduct multidisciplinary tumor board (MDTB) meetings are lacking in low- and middle-income countries (LMICs). We aimed
to profile practices and perceptions on MDTBs among pediatric solid tumor units (PSTUs) in Southeast Asian LMIC countries.
Methods Using online survey forms, availability of specialty manpower and MDTBs among PSTUs was first determined. From
the subset of PSTUs with MDTBs, 1 pediatric surgeon and 1 pediatric oncologist from each center were queried using 5-point
Likert scale questions adapted from published questionnaires. Results In 37/46 (80.4%) identified PSTUs, pediatric-trained
oncologists, surgeons, radiologists, pathologists, radiation oncologists, nuclear medicine physicians and nurses were available
in 94.6%, 91.9%, 54.1%, 40.5%, 29.7%, 13.5% and 81.1% of PSTUs, respectively. Availability of pediatric-trained surgeons,
radiologists and pathologists were significantly associated with existence of MDTBs (p=0.037, 0.005, 0.022 respectively). Among
43/48 (89.6%) respondents from 24 PSTUs with MDTBs, 90.5% of oncologists reported >50% oncology-dedicated workload
versus 22.7% of surgeons. Views on benefits and barriers did not significantly differ between both groups. Majority agreed
MDTBs helped improve accuracy of treatment recommendations and team competence. Complex cases, insufficient radiology
and pathology preparation, and need for supplementary investigations, were the top barriers. Conclusions Availability of
pediatric-trained subspecialists was a significant prerequisite for pediatric MDTBs. Most PSTUs lacked pediatric-trained
pathologists and radiologists. Correspondingly, gaps in radiographic and pathological diagnoses were the commonest limitations.
Greater emphasis on holistic multidisciplinary subspecialty development is needed to advance pediatric solid tumor care in
Southeast Asia.
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Background

Pediatric solid tumors require coordinated multidisciplinary specialist care. However, expertise and resources
to conduct multidisciplinary tumor board (MDTB) meetings are lacking in low- and middle-income countries
(LMICs). We aimed to profile practices and perceptions on MDTBs among pediatric solid tumor units
(PSTUs) in Southeast Asian LMIC countries.

Methods

Using online survey forms, availability of specialty manpower and MDTBs among PSTUs was first deter-
mined. From the subset of PSTUs with MDTBs, 1 pediatric surgeon and 1 pediatric oncologist from each
center were queried using 5-point Likert scale questions adapted from published questionnaires.

Results

In 37/46 (80.4%) identified PSTUs, pediatric-trained oncologists, surgeons, radiologists, pathologists, ra-
diation oncologists, nuclear medicine physicians and nurses were available in 94.6%, 91.9%, 54.1%, 40.5%,
29.7%, 13.5% and 81.1% of PSTUs, respectively. Availability of pediatric-trained surgeons, radiologists and
pathologists were significantly associated with existence of MDTBs (p =0.037, 0.005, 0.022 respectively).
Among 43/48 (89.6%) respondents from 24 PSTUs with MDTBs, 90.5% of oncologists reported >50%
oncology-dedicated workload versus 22.7% of surgeons. Views on benefits and barriers did not significantly
differ between both groups. Majority agreed MDTBs helped improve accuracy of treatment recommenda-
tions and team competence. Complex cases, insufficient radiology and pathology preparation, and need for
supplementary investigations, were the top barriers.

Conclusions

Availability of pediatric-trained subspecialists was a significant prerequisite for pediatric MDTBs. Most
PSTUs lacked pediatric-trained pathologists and radiologists. Correspondingly, gaps in radiographic and
pathological diagnoses were the commonest limitations. Greater emphasis on holistic multidisciplinary sub-
specialty development is needed to advance pediatric solid tumor care in Southeast Asia.

1. Introduction

Southeast Asia has been the scene of substantial initiatives in pediatric cancer resource development in
recent years'™*. With a total population of 668 million, the region is home to 8.5% of the global childhood
population aged 14 and under, with approximately 16,000 new cases of childhood cancer annually and the
3' highest rate of childhood cancer mortality worldwide, after Western and North Africa 7. Although 9
of the 11 countries that comprise the region are low- and middle-income countries (LMICs) 8, advancements
have been achieved in treatment standards and outcomes in pediatric cancer, yet significant gaps still remain
particularly with respect to the care of solid and brain tumors 916,

Solid tumor management requires the coordinated effort of teams of multiple medical specialties, and varied
infrastructural resources ranging from surgical and radiation facilities to laboratory and pathology services
17 Interestingly, while availability of each of these elements may vary between centers, this does not preclude
delivery of effective curative treatment for pediatric tumors when available resources can be appropriately
channeled!®19. This underscores the importance of the multidisciplinary tumor board (MDTB) as a critical
element for advancing pediatric solid tumor care, and one that remains relevant even in LMICs?%-22, However,
organizing MDTBs can be an organizational burden and amounts to extra workload for the involved personnel
23,24 especially in centers with already-limited resources.

From a pilot survey of pediatric surgeons in Southeast Asia, we found that not all centers in Southeast
Asia that care for childhood tumor patients had pediatric MDTBs, and in centers that had them, pediatric
oncologists and surgeons were the two specialists that were most involved in these meetings. Hence, we
conducted a cross-sectional survey to profile MDTBs from pediatric oncology centers in LMIC countries
around Southeast Asia, and to study perceptions on benefits and barriers for MDTBs among pediatric
surgeons and pediatric oncologists.



2. Methods
2.1 Participants and definitions

Potential survey centers and participants were identified through membership records of regional professional
associations and scientific meetings, particularly the St. Jude-VIVA Forum in Pediatric Oncology and
ASEAN Society of Pediatric Surgeons. This research study (SHS/CIRB/2020/2020) was granted IRB waiver.

We defined pediatric solid tumor units (PSTUs) as institutional departments that care for pediatric solid
tumors, with at least 1 pediatric oncologist or 1 pediatric surgeon who are either in-house or employed
in a part-time capacity. Multidisciplinary tumor boards (MDTBs) were defined as any formal meeting
attended by at least pediatric oncologists and pediatric surgeons, together with one more related subspecialty
(pediatric-trained or general radiologists, radiation oncologists, pathologists, nuclear medicine physicians and
nurses).

For the first part of the study, we included all PSTUs from Southeast Asian LMICs with at least one
respondent (either pediatric oncologist or pediatric surgeon) in order to profile the available specialties and
MDTBs at each PSTU. Exclusion criteria were refusal to participate or non-response, and incomplete or
delayed responses beyond study period. For the survey in the second part of the study, only PSTUs with
MDTBs were involved.

Development and conduct of survey

From the 46 Southeast Asian PSTUs, centers with MDTBs were shortlisted for the full survey. From this
subset of PSTUs with MDTBs, 1 pediatric surgeon and 1 pediatric oncologist from each center were contacted
via email to complete the survey via an online electronic form or a manual form. Automatic online language
translation was used in the former to assist with respondents with difficulty with English language. Following
two weeks given for response, a second oncologist or surgeon from the PSTU was contacted, failing which a
null response was recorded.

Survey questions were adapted from published surveys on MDTB organization and dynamics 232%, and

drafted in English. The survey was composed of three main parts. First, to profile the respondents, they
were asked about their type of specialty, years of practice and their estimated oncology workload. Next, to
profile the center’s MDTB, respondents were queried about the frequency, attendance of MDTB members
and available resources, and finally, their views on MDTBs using a 5-point Likert scale.

2.3 Statistical analysis

Data analysis was performed using SPSS v.19 (IBM, Armonk NY). Descriptive data was expressed as mean
+ standard deviation (SD) unless otherwise stated. One-way ANOVA was used for analysis of normally-
distributed variables. Kruskal-Wallis test was used for non-normally distributed data. Categorical data was
analyzed using Chi-square or Fisher‘s exact test. A value of P <0.05 was considered statistically significant.
Likert scale scores were summarized as ordinal approximations of a continuous measure?%-27.

3. Results

Nine of 11 Southeast Asian countries were categorised as LMICs, representing 662,332,000 of 668,620,000
(99.1%) of the total estimated population of Southeast Asia; of which 167,429,000 (25.0%) were aged 14
years and under (Table 1) 28.

3.1 Profile of PSTUs in Southeast Asia

We identified 46 PSTUs across 9 Southeast Asian LMICs. Availability of MDTBs and specialty expertise
could be established in 37 (80.4%) PSTUs, and are summarized in Figure 1A. Among them 24 (52.2%) PSTUs
in 6 countries declared that they had regular MDTBs; PSTUs from Cambodia, Laos and Timor-Leste either
did not have MDTBs or could not be contacted.

3.2 Availability of subspecialty expertise in PSTUs



Pediatric-trained oncologists, surgeons, radiologists, pathologists, radiation oncologists, nuclear medicine
physicians and nurses were available in 94.6%, 91.9%, 54.1%, 40.5%, 29.7%, 13.5% and 81.1% of PSTUs,
respectively (Fig 1B and Supplemental Table S1). Availability of pediatric-trained surgeons, radiologists and
pathologists was significantly associated with existence of MDTBs (p =0.037, 0.005, 0.022, respectively)
(Table 2).

3.3 Profile of respondents

Among the pairs of pediatric oncologists and pediatric surgeons contacted at each of the 24 PSTUs with
MDTBs, 43 (89.6%) individuals responded to the survey (21 pediatric oncologists and 22 pediatric surgeons).
All respondents were pediatric trained. The oncology-dedicated workload was reported to be more than 50%
in 90.5% of the oncologists versus only 22.7% among surgeons. Most respondents had more than 10 years’
practice experience (61.9% oncologists, 77.3% surgeons) (Supplemental Figure S1 and Supplemental Table
S2).

3.3 Profile of MDTBs among PSTUs in Southeast Asia

Among the 24 PSTUs with MDTBs, oncologists, surgeons and radiologists were the most consistent attendees
(Fig 2A). PSTUs most commonly conducted MDTBs once in a month (11 PSTUs (45.8%)) (Fig 2A). The
resources most commonly unavailable were facilities to view pathology slides before meeting and project them
during the meeting (Fig 2B). Notably, 16 (37.2%) respondents reported that there was either no allocated
time limit for the meeting or were unsure if this was defined for their MDTB; 13 (30.2%) reported that there
was either no designated MDTB coordinator or were unsure (Fig 2B).

3.4 Views on MDTB-related issues

Likert-scale responses to 28 of 30 (93.3%) questions did not differ between oncologist and surgeon respondents
(p >0.05). Significantly different responses were noted to 2 questions on patients that should be discussed
at MDTBs (“All new pediatric cancer patients should be discussed in detail”, and “Patient preferences
and social circumstances should always be commented on”) (p =0.015 and 0.009, respectively). Details of
responses are summarized in Fig 3 and Supplemental Table S3.

4. Discussion

Southeast Asia is home to approximately 168 million children aged below 14 years, constituting one-fourth
of its total population. At an estimated incidence of 92 cases per million, the region sees an estimated 16 000
new cases of childhood cancer per annum — a disproportionate 9.6% of the global pediatric cancer burden?®.
Childhood cancer care and control programs in the region are still lacking, however substantial progress has
been made in recent years, particularly via development of cooperative group structures 2°. We found that
most countries in Southeast Asia have developed childhood cancer referral centers (Fig 1A), the majority of
which are staffed by at least a dedicated pediatric-trained oncologist (Fig 1B). This is a tangible result of
directed efforts in the field of pediatric oncology in Southeast Asia involving bodies and initiatives such as
SIOP, St Jude Global, WHO Global Initiative for Childhood Cancer, VIVA Foundation for Children with
Cancer, Southeast Asia Pediatric Hematology Oncology (SEAPHO), and Asian Children’s Care League 2.
Such initiatives have included establishment of national pediatric cancer programs, education and training
of the pediatric cancer healthcare workforce, and development of adapted-therapy treatment protocols. This
demonstrates the impact of international partnerships in advocating for increased attention toward childhood
cancer care as a global health priority3°.

Pediatric solid tumor care is typically centered in referral centers and depends on the level of individu-
al subspecialty capabilities and their coordination within multidisciplinary teams 7. Presenting symptoms
of pediatric solid tumors are more easily recognized than leukemias and brain tumors 3133, however their
diversity of histological types and anatomical locations pose additional challenges to their successful mana-
gement. Pediatric oncologists, the usual leaders of multidisciplinary solid tumor teams, need to collaborate
with surgeons, radiologists, pathologists, radiation oncologists, nuclear medicine physicians and nurses. In



this survey, we found only 4 of 46 PSTUs had pediatric-trained expertise in all 6 key subspecialities, with
the rest supported mostly by general specialists. Despite this, 24 PSTUs could still organize regular MDTBs.

Pediatric surgeons were available in 91% of the PSTUs studied, the next most prevalent group of specialists
after pediatric oncologists. Surgeons play an important role particularly in aspects of local control as well as
venous access for chemotherapy. Interestingly, our survey found that the oncology-dedicated workload among
pediatric surgeons was much lower than pediatric oncologists (22.7% vs. 90.5%). Correspondingly, most were
general pediatric surgeons without oncology-specific training. This reflects a very small numbers of centers
in the region capable of providing level 3 surgical expertise with dedicated pediatric oncology surgeons 7.
Notably, expert groups have identified that pediatric surgery is a less recognized priority in global health, with
less-established efforts to date that have focused on development of the speciality in LMICs34-36, Radiologists
and pathologists play a significant role in diagnostic planning and recommendations. Only half of PSTUs were
staffed with pediatric-trained radiologists and pathologists. The availability of these specialists in PSTUs
was significantly associated with increased incidence of pediatric MDTBs. Correspondingly, the most acute
gaps in multidisciplinary solid tumor care in this region were identified to be in the areas of radiographic
and pathological diagnostic support (Fig 3D). The numbers of radiation oncologists and nuclear medicine
physicians were even lower, particularly when considering pediatric-trained numbers. This highlights the
manpower challenges faced by PSTUs, in addition to issues of availability of essential chemotherapy, surgery
and basic diagnostic modalities.

Effective MDTBs require members’ commitment to meet regularly as part of their recognized clinical du-
ties, prepare and present required information and openly deliberate treatment recommendations in an
evidence-based manner 23. In limited resources settings especially in LMICs, organizing MDTBs can be an
organizational burden and amounts to extra workload for the involved personnel®®24, Half of respondents
reported that “lack of time” and “too much workload to attend the meeting regularly” were among the main
barriers they faced personally. Notably, we observed that most MDTBs shared common views on ideal goals
and factors for success, and that oncologist and surgeons’ opinions did not differ significantly, particularly on
workflow-related matters such as prioritization of cases for discussion and tangible benefits for PSTU teams.
Most MDTBs had necessary infrastructure such as meeting venues and access to radiology images before
and during the meeting. Interestingly, organizational challenges appeared to be a common problem. Despite
most respondents ranking the need for clear guidelines and pre-meeting agendas highly, only about 70% of
respondents reported having a designated coordinator and circulation of pre-meeting agendas and patient
lists. This points to an underlying lack of support systems among pediatric cancer units in Southeast Asia
— a gap which likely also accounts for the observed lack of registry data from centers in this region 31:33:37,

Delivery of care for pediatric oncology patients is also impacted by social, economic and cultural factors.
While the formation of an MDTB is a first essential step for PSTUs to ensure correct diagnoses and proper
treatment recommendations, obstacles to childhood cancer care faced by LMICs extend beyond this. Globally,
there are significant gaps in the distribution of financial resources for pediatric cancer care: expenditure in
LMICs amount to only 6.2% of global spending, yet they care for a disproportionate two-thirds of childhood
cancer cases worldwide 2°. While over the previous decade, Southeast Asian countries received significantly
less funding from international grants (31), such support has increased in recent years (32). Yet, our data
demonstrates how imbalanced resource distribution in Southeast Asia impacts childhood cancer care in
highly populous and lower income countries. Southeast Asian LMICs with higher GNI per capita had more
pediatric solid tumor MDTBs, particularly Malaysia and Thailand, with the 2 highest GNIs per capita (Fig
1). However MDTB frequency did not correspond with the size of national pediatric populations: Indonesia,
Philippines and Myanmar have 70% of the children under 14 years in Southeast Asia but only 40% of the
MDTBs. All 3 countries have a GNIs per capita below US$4000. Additionally, the diversity of ethnicity,
language, religion and culture in Southeast Asia add to the challenge of health equity. Also, availability of
essential medicines, abandonment and local socio-cultural nuances such as use of traditional medicines are
yet more challenges, all of which are under-studied in the Southeast Asian region 3339,

This study was limited by the scope of coverage of PSTUs in the Southeast Asian countries, with some being



inadvertently missed, and some not responding to the survey. Nevertheless, the 80.4% of PSTUs profiled
represent at least each of the main national referral centers in the region, most fulfilling criteria as Level 2
Pediatric Cancer Units (PCUs), according to the SIOP PODC framework !7. It can be reasonably expected
that centers not covered by this study would be PSTUs with Level 1 facilities especially from lower GNI
countries such as Cambodia, Laos and Timor Leste, and more populous or geographically larger countries
such as Indonesia, Philippines and Vietnam. This study may also over-represent the pediatric solid tumor
capabilities of the region. Because of the heterogeneity of training models in various countries, no specific
definitions were imposed to differentiate between “pediatric-trained” or “general” specialists, and this was left
to individual respondents’ interpretation. In cases of discrepant responses between oncologists and surgeons,
the higher level of expertise was taken to represent the center, given the liberal definition applied. Even
then, most PSTUs lacked pediatric-trained pathologists and radiologists, as well as radiation oncologists
and nuclear medicine physicians. These numbers would be expected to be even lower in level 1 PCUs which
were not covered in this study. Notably, other surgical subspecialties involved such as ophthalmologists and
orthopedic surgeons were also not profiled in this survey.

From this study, we propose several recommendations to develop PSTUs and MDTBs to improve pediatric
solid tumor care in Southeast Asia:

1. Development of multidisciplinary teams. LMIC PSTU teams may benefit from intentional expos-
ure and modelling from established PTSUs. Adapted systematic recommendations could be proposed
to guide team development and constitution, and MDTB execution, including best practices for pre-
meeting preparation, documentation of proceedings and self-auditing®%4!.

2. Optimization of local MDTB administration. PSTUs may benefit from improved organization of
MDTB meetings. Increased involvement of non-clinical staff or nurses may help to overcome workload
and time limitations faced by clinicians. Recognizing MDTBs as a professional activity with incentives
for attendance such as CPD points may further increase participation.

3. Expansion and ongoing support for regional training resources. Pediatric oncology training
programs and collaborations in Southeast Asia that have come about as a result of recent non-
governmental organizations’ support should be continued and widened now to include and develop
more specialties, especially pediatric surgery, radiology and pathology, with enhanced support from
governmental bodies and international charities.

Conclusions

This cross-sectional survey highlighted the current availability of essential specialty expertise and MDTB
structures in most PSTUs in Southeast Asian countries. Recent regional initiatives and collaborations have
been a clear contributor to these developments. However, the lack of pediatric-trained subspecialists, parti-
cularly dedicated pediatric oncology surgeons, and pediatric-trained pathologists and radiologists, remains
a gap in the workforce required for capable multidisciplinary care of solid tumors. An extended spectrum of
training programs is needed to focus on these subspecialties as well.
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Figure legends

FIGURE 1 Distribution of the multidisciplinary workforce caring for pediatric solid tumors
in Southeast Asia. (A) Geographical locations of PCUs in Southeast Asia with indication of level of
expertise available for 7 key roles (oncologists, surgeons, radiologists, pathologists, radiation oncologists,
nuclear medicine physicians and nurses) in each center, against the percentage of centers per country with
MDTBs. (B) Total number of personnel and proportion of corresponding levels of expertise for 7 key roles,
for 9 Southeast Asian countries, ranked by size of national population aged 19 and under (United Nations,
Department of Economic and Social Affairs, Population Division (2019). World Population Prospects 2019.)

FIGURE 2 Profile of pediatric MDTBs in Southeast Asia. (A) Reported average attendance of 7 key
roles (oncologists, surgeons, radiologists, pathologists, radiation oncologists, nuclear medicine physicians and
nurses) at MDTBs, and reported frequency of MDTB meetings in 24 centers in 6 Southeast Asian countries.
(B) Availability of MDTB resources as reported by oncologists and surgeons.

FIGURE 3 Views on pediatric MDTBs. Views of oncologists and surgeons from 6 Southeast Asian
countries towards (A) factors that make for effective MDTBs, (B) benefits experienced by MDTBs, (C)
patients being discussed at MDTBs, and (D) barriers faced by MDTBs in their centers.

Supplemental FIGURE S1 Profile of respondents (21 pediatric oncologists and 22 pediatric surgeons)
and their level of training, proportion of workload dedicated to oncology patients and years in practice.
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