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abstract

PURPOSE Improving access to essential medicines is necessary to reduce global mortality resulting from
childhood cancer. However, there is a lack of context-specific data in many low- to middle-income countries on
the determinants of access to essential childhood cancer medicines. We conducted a mixed-methods case
study of the barriers to and enablers of access to WHO essential medicines for childhood cancer care in Trinidad
and Tobago, in response to domestic calls for policy attention and reform.

METHODSWe interviewed stakeholders (N = 9) across the pharmaceutical supply system using a novel analytic
framework and qualitative interview guide. Interviews were recorded, transcribed, and analyzed with constant
comparative methods to capture emergent themes. Quantitatively, we examined alignment of the national
essential medicines list with the 2017 WHO Essential Medicines List for Children (EMLc). National buyer prices
for EMLc cancer medicines were compared with median international prices, with calculation of median price
ratios to assess procurement efficiency.

RESULTS Principal barriers identified included a lack of data-driven procurement, low supplier incentive to
engage in tenders, reactive rather than proactive processes in response to stockouts, and siloed information
systems. Recurring themes of regionalization, standardization, and proactivity emerged as priorities for policy
reform. Quantitative analysis of the national essential medicines list and median price ratios for procured
medicines aligned with findings reported qualitatively.

CONCLUSION Our study contributes to global efforts to improve childhood cancer care by identifying policy-
relevant evidence on access to essential childhood cancer medicines and providing a model for future studies in
other jurisdictions.
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INTRODUCTION

Improving access to essential cancer medicines is
recognized as a cornerstone of efforts to reduce world-
wide mortality resulting from childhood cancer, in line
with theUnitedNations Sustainable Development Goals,
WHO Noncommunicable Disease Global Monitoring
Framework, and recently launched WHO Global Ini-
tiative for Childhood Cancer.1-3 Childhood cancer med-
icines are included on the WHO Essential Medicines List
for Children (EMLc)4; however, ongoing barriers to
accessing these medicines in low- and middle-income
countries (LMICs) impede the delivery of high-quality
care.5 Access to medicines is influenced by multiple
health system factors, including medication availability,
accessibility, acceptability, affordability, and quality.6

National and institutional efforts to ensure access to
childhood cancer medicines are limited by a lack of
robust data in many LMICs on the context-specific
determinants of drug access.7

Childhood cancer outcomes across the English-speaking
Caribbean (ESC) lag behind those achieved in most
high-income countries (HICs), despite wide variation
in per capita gross domestic product (GDP) and health
system context in the region. ESC countries endorse
many of the issues with drug access described here
and have identified improved access to essential pe-
diatric cancer medicines as a regional priority.8 In
response to this, we undertook an in-depth case study
of drug access dynamics in Trinidad and Tobago (T&T)
to support the development of evidence-informed poli-
cies and practices for improved childhood cancer drug
access along the pharmaceutical value chain.

T&T is a Caribbean island country with a population of
1,369,125,9 governed by a parliamentary democracy.
Citizens generally have free access to health care,
without fees or copayments for medicines in the public
health sector, although these exist in the private health
system.10 Although it is classified as an HIC by gross
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national income per capita,9 T&T experiences health sys-
tem challenges similar to those of many LMICs. For ex-
ample, the country’s total health expenditure (5.7% of the
GDP) and per capita expenditure on health (US $895.26)
are on par with LMICs such as Colombia and Mexico.10,11

At present, despite a political emphasis on improving access
to medicines in T&T and growing recognition of childhood
cancer as a health system priority, few to no local data exist
on the determinants of access to essential medicines for
pediatric cancer care. The purpose of this study was to
performamixed-methods analysis of barriers to and enablers
of access to essential pediatric cancer medicines in T&T. We
also aimed to develop and test a rigorous approach to an-
alyzing childhood cancer drug access that can be applied in
a range of LMIC health systems.

METHODS

Framework for Mapping Determinants of Pediatric

Oncology Drug Access: POSIT and MDS-3

We conducted a convergent parallel mixed-methods analysis
of the determinants of childhood cancer drug access in T&T.12

Our conceptual approach was guided by the Pediatric On-
cology System Integration Tool (POSIT), an expert-informed
and peer-reviewed framework for the analysis of childhood
cancer care in the health system context (Figs 1 and 2)13, and
by the Management Sciences for Health Managing Drug
Supply (MDS-3) framework (Fig 3),14 an established and
widely used reference for examining drug access in LMICs.15-17

We developed a semistructured qualitative interview guide
drawing on POSIT andMDS-3 to understand key aspects of
the pharmaceutical value chain that influence access to
childhood cancer medicines. The 3 substantive categories
used in our interview guide mirrored those of MDS-3: policy
and economic issues, pharmaceuticalmanagement (selection,
procurement, distribution, and use), and management

support systems. Within these broad categories, open-
ended interview questions were constructed to explore
barriers to and enablers of drug access for children with
cancer. Institutional approval was obtained from the Re-
search Ethics Board at the Hospital for Sick Children in
Toronto, Ontario, Canada, and the Office of the Chief
Medical Officer in Port of Spain, T&T.

Qualitative Data Collection and Analysis

We identified key health system and political stakeholders
involved in systems of pediatric oncology care or pharma-
ceutical supply management in T&T through reviews of
academic literature and policy documents,10 a priori
identification by key informants, and snowball sampling
throughout the interview process. We conducted 9 in-
terviews with key health system stakeholders, including
health care providers, civil servants involved in oversight
of the pharmaceutical system, and national and in-
ternational policymakers. The size and breadth of the
sample were determined through constant comparison
with existing themes as the analysis of interviews pro-
ceeded, with a view toward thematic saturation. Interviews
were audiotaped and transcribed verbatim, imported into
NVivo 11 (QSR International, Melbourne, Victoria, Aus-
tralia), and coded by 2 members of our team. Coding
occurred deductively, employing preset coding schemes
derived from the MDS-3 framework, as well as inductively,
following a grounded theory approach with constant com-
parative methods to capture emergent themes.18 Parallel to
thematic analysis, process maps of the pharmaceutical
value chain were developed based on document review10

and inference from stakeholder interviews.

Quantitative Data Collection and Analysis

To triangulate our qualitative findings, we performed quan-
titative analyses of cancer drug selection and procurement.
We examined alignment of the 2017 WHO EMLc and the
most recent T&T Pharmaceutical Vital, Essential, and Nec-
essary (VEN) list (2010). To assess procurement efficiency,
we compared National Insurance Property Development
Company (NIPDEC; Port of Spain, T&T) data on national
buyer prices with international median buyer prices using the
2015 Management Sciences for Health (MSH) International
Medical Products Price Guide.19 For each drug, the median
price ratio (MPR) was calculated as the ratio of the country
buyer price to the MSH median buyer price, given the
predominance of public sector procurement in the country.20

We defined an MPR of ≤ 1 as indicative of efficient public
sector procurement and an MPR of ≤ 3 as efficient private
sector procurement, modeled on WHO norms.20,21

RESULTS

Key Stakeholders, Process Maps, and Summary of

Barriers to and Enablers of Drug Access

Stakeholders and their roles in the childhood cancer
pharmaceutical value chain are summarized in Table 1. To
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FIG 1. Overview of Pediatric Oncology System Integration Tool
analytic domains.
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FIG 2. Detailed Pediatric Oncology System Integration Tool analytic domains.
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highlight relationships and interactions among stakeholders,
we developed process maps to summarize the processes
of selection and procurement (Fig 4) as well as distribution
(Fig 5) of essential pediatric oncology medicines.22

Policy and Economic Issues

i. Policy and legal framework. Delays in regulatory
approval. Study participants stated that delays in regula-
tory approval at various levels of the pharmaceutical supply
system posed a barrier to accessing essential childhood
cancer medicines. For example, the registration of novel
medications through the T&T Ministry of Health Chemistry
Food and Drugs Division (CFDD) can take up to 6 months,
preventing access to potentially useful medications.

There are some … good generics that are out there, just
stuck in the process to get registered … [they] are effective
and you can [purchase them] cheaper, but you can’t
[access them] because they are still waiting to filter through
that system.
—Health care provider

Participants highlighted a recurring phenomenon wherein
delayed approval at the hospital level inhibited access to
essential cancer medicines during stockouts, when pro-
curement was necessary from alternative private sector
suppliers.

[The] ad hoc purchase outside of the tender … has to go to
the manager, the financial officer, the CEO [chief executive
officer], the board, then this, then that … by the time you
actually do it, you might get it 3 months down the road and
time is of the essence… there doesn’t seem to be that urgency.
—Health care provider

Failure to recognize external prequalification mechanisms.
T&T is a member of a regional pharmaceutical regulatory
authority known as the Caribbean Regulatory System
(CRS). However, even when a pharmaceutical prod-
uct has received CRS market authorization, the country
does not automatically recognize this endorsement,
and additional processes are required to obtain local
registration.

Instead of reinventing the wheel, we should … utilize the
systems that are already developed … and therefore build
our systems based on [the Caribbean Regulatory System],
so we [can] ensure quality of medicines… it will help speed
up the process of [drug] registration.
—Civil servant

ii. Financing and sustainability. Participants estimated that
limited public sector capital has led to an annual shortfall
of T&T $300 to $400 million allocated for the purchase
of essential childhood cancer medicines, relative to fore-
casted estimates of need. Strategies to address this limited
capital included potential creation of a dedicated pedi-
atric allocation within the national oncology budget and
greater use of the Pan American Health Organization
(PAHO) Strategic Fund to purchase oncologic medicines,
which would contribute to cost savings.

Pharmaceutical Management

i. Selection. Streamlining of VEN list generation. Although
individual physician advocacy has played an important
historical role in VEN development, participants highlighted
that T&T recently developed national treatment protocols to
standardize the use of adult cancer medicines.
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FIG 2. (Continued).
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Before, [the Pharmaceutical Vital, Essential, and Necessary
list] didn’t have things like ifosfamide … topotecan …

irinotecan … but all of those things are on now. There’s
a process for that, where the clinician would write to the
[Drug Advisory Committee], provide data supporting the
addition of the drug onto the list, and that’s how you get it on.
—Health care provider

Although there is existing consensus among pediatric on-
cologists on which treatment protocols to use, childhood

cancer care still stands to benefit from the creation of
national protocols for adult cancers. A range of stake-
holders agreed that streamlined protocols would reduce
overall waste of cancer medicines, thereby enhancing the
availability of medicines common in the treatment of both
adults and children, where waste in the adult sector could
indirectly affect the supply of pediatric medicines.

Alignment of VEN list with WHO EMLc. From a quantitative
perspective, selection of essential childhood cancer medicines
in T&T corresponded with WHO recommendations, as the T&T
VEN list contained 20 of 22 drugs included on the 2017 WHO
EMLc for cytotoxic and adjuvant medicines (90.9% alignment;
Table 2). However, all cancer medicines on the WHO EMLc
were procured for use in T&T, including dacarbazine and
thioguanine, which were not on the national VEN list.

ii. Procurement. Limited supplier incentive and availability.
Study participants highlighted that the NIPDEC restricted
tendering system, which requires suppliers to register with
NIPDEC before participating in bids for tenders, collaterally
limits the available supplier pool, estimated to range from
10 to 30, for childhood cancer medicines. This issue is
exacerbated in a niche field such as pediatric oncology, in
which the volumes of procured medicines unique to child-
hood cancer treatment are orders of magnitude smaller than
those in the adult sector.

There are some drugs that are in short supply because …

there is not a supplier that will supply it to the region or to the
area. This happens with drugs that have been around for
quite some time and are not very lucrative for the compa-
nies. It is difficult to entice companies to bring it in for the
quantities that we use in the Caribbean. If it’s a very large

Selection

Distribution

ProcurementUse

Policy and Economic Issues

Management
Support
Systems

FIG 3. Management Sciences for Health Managing Drug Supply
framework for understanding pharmaceutical supply management
systems. Data adapted.30

TABLE 1. Summary of Key Stakeholders and Their Roles in Childhood Cancer Pharmaceutical Supply Management System in T&T
Stakeholder Role in Pharmaceutical Supply Management

Office of CMO Holds ultimate responsibility for deciding which drugs are selected and procured in T&T

NDAC Develops and maintains national VEN list

Adjudicates requests for additions to VEN list

NIPDEC Third-party agent that purchases pharmaceuticals for public health system as directed by Ministry of Health

Oversees national drug procurement via its CMS subdivision

CFDD Mandatory registration of potential suppliers and pharmaceutical products before procurement can occur by CMS
(although ad hoc purchases approved by CMO may bypass this registration process)

RHAs T&T is divided into 5 semiautonomous RHAs, which have administrative oversight over public health system

Report annual pharmaceutical use data to CMS to guide procurement forecasting

Actively engage in procurement process, including deciding which medicines to procure and quantifying
procurement needs

EWMSC National center of excellence for pediatric oncology

NGOs Provide both social and financial support for children undergoing cancer treatment, such as arranging short-term
housing near hospitals and financing transportation to treatment centers

PAHO Coordinates group-based multinational procurement service known as Strategic Fund

Abbreviations: CFDD, Chemistry Food and Drugs Division; CMO, Chief Medical Officer; CMS, Central Medical Stores; EWMSC, Eric Williams
Medical Sciences Complex; NDAC, National Drug Advisory Committee; NGO, nongovernmental organization; NIPDEC, National Insurance
Property Development Company; PAHO, Pan American Health Organization; RHA, regional health authority; T&T, Trinidad and Tobago; VEN,
VEN, Pharmaceutical Vital, Essential, and Necessary.
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market, then sure they probably would be willing to do that.
But if you’re talking about an island that just has about 1.3
million people… they’re not as enticed to do it. So, it has been
difficult in some cases to even get a supplier for the drug.
—Health care provider

The limited number of interested suppliers further limits
accountability, because even those with poor performance
records may still have been awarded tenders.

[For asparaginase], we are now dependent on a sole
supplier … that is a problem because [for a supplier] that
gets 100% of the tender … if [they are] unable to do that,
then we have no other options.
—Health care provider

One solution proffered by study participants was to com-
bine the pharmaceutical purchasing power of T&T with that
of other countries, via initiatives such as the Organization of
Eastern Caribbean States (OECS)23 or the PAHO Strategic
Fund. With respect to the PAHO Strategic Fund in par-
ticular, participants described key benefits as the ability to
achieve a low price point for pharmaceuticals through
multicountry pooled procurement and the existence of
rigorous quality assurance mechanisms.

What is helpful… for countries that are very small, where the
quantities that you’re asking are very limited, is to have some

sort of bargaining power by purchasing as a group of
countries rather than purchasing individually. That works
well usually through established organizations [such as the
Pan American Health Organization].
—Health care provider

Procurement forecasting challenges. Participants empha-
sized key challenges in the accurate and effective fore-
casting of childhood cancer drug needs in T&T. Current
approaches to forecasting at both facility and national levels
are almost entirely premised on drug use data from
the previous year. This presents a particular challenge in
pediatric oncology, where the annual incidence rates of
cancers can be low and variable between years.

What you often hear is, yes, we purchase all these [top-
otecan] vials, nobody used it for a year, and therefore, we’re
not going to purchase that much next year. Then you have 3
patients come at the same time, and you can’t get hold of it.
—Health care provider

Procurement inefficiencies contribute to higher buyer prices.
Quantitative analysis of drug prices suggested that nearly
half of childhood cancer medicines were procured in-
efficiently, corresponding with stakeholder concerns re-
garding the procurement process. Comparison of local
versus international buyer prices demonstrated that 15
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registration of both suppliers and drugs is ultimately approved. TheNational Drug Advisory Committee (NDAC) is chaired by the Chief Medical Officer. CFDD,
Chemistry Food and Drugs Division; CMS, Central Medical Stores; EWMSC, Eric Williams Medical Sciences Complex; NIPDEC, National Insurance Property
Development Company; RHA, regional health authority; VEN, Pharmaceutical Vital, Essential, and Necessary.

Tang et al

72 © 2020 by American Society of Clinical Oncology



(53.6%) of 28 formulations had an MPR of, 1, suggesting
efficient public sector procurement, whereas 13 (46.4%) of
28 formulations had an MPR of . 1, suggesting inefficient
public sector procurement (Table 3). Notably, dactino-
mycin is purchased on an ad hoc basis rather than via the
NIPDEC coordinated annual tender, perhaps explaining
the highly inefficient procurement process (MPR, 16.98).
The average MPR for generic medicines was 1.09 (12
formulations), compared with 1.33 for brand-name formula-
tions (15 formulations), although this difference was not sta-
tistically significant (t[25], 0.93;P= .18). Additional information
on NIPDEC versus MSH buyer prices is listed in Table 4.

iii. Distribution. Pharmaceutical stock is distributed via a re-
active pull system. Participants described the overall pull
system of distribution as problematic, in which additional
medicines are requested only after low stocks are identified at
various levels of the pharmaceutical system (Fig 5). The Eric
Williams Medical Sciences Complex (EWMSC) only holds a 4-
to 6-week supply of most medications and often reactively
identifies a stockout after a drug is requested by a physician,
given the limited inventory tracking system of the pharmacy.
Participants estimated that a stockout of an essential child-
hood cancer medicine occurred at least 4 to 5 times per year
at EWMSC, with each stockout possibly prompting NIPDEC to

recognize a national stockout of the same medicine; NIPDEC
only houses data on annual drug procurement and is not
necessarily privy to the use and stock data held by local
oncology centers. In response to a national stockout, NIPDEC
creates a new tender to source the medication for the public
sector, but this may not be fulfilled for up to 6 months, often
compelling facilities to urgently explore private sector
avenues to secure an essential medicine. However,
participants spoke to quality concerns with private routes
of procurement, noting the lack of quality assurance
mechanisms comparable to those of public procurement
channels. Hence, at both the local and national levels,
limited inventory tracking systems drive a pull system of
distribution, leading to reactive, as opposed to proactive,
practices in drug procurement.

iv. Use. Expired medicines are used during stockouts. A
number of participants underscored the impact of stock-
outs of medicines for which there are no substitutes, such
as asparaginase in the treatment of acute lymphoblastic
leukemia. While parallel attempts are made to source these
medicines from public and private sectors, such circum-
stances may necessitate that pediatric oncologists use re-
cently expiredmedicines. However, use of expiredmedicines
was highly conditional and only occurred when there was no
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other source of the essential cancer medicine nationally and
the medicine was within 1 month of the expiration date.

Management Support Systems

i. Information management. Poor communication and in-
tegration of information systems. Participants noted that
poor communication and integration of information sys-
tems across different institutions, such as NIPDEC, regional
health authorities (RHAs), and EWMSC, was a prominent
access barrier to essential childhood cancer medicines. As
a result, there is no harmonized system or process to track
the procurement, distribution, and use of medicines through
the pharmaceutical supply chain.

As it is right now, all systems are not integrated ... our in-
ventory management system is just for Central Stores. And
each of the institutions [has] their own inventory. Each
regional health authority has their own inventory manage-
ment system … and that’s one of our shortfalls because in
a supply chain management system we have the flow of
medicines in one direction, but we need to have a flow of
information in the other which feeds back to the health
planner, and that’s not happening.
—Civil servant

Furthermore, data accuracy is affected by a reliance on
paper-based information systems, and there is a lack of
epidemiologic data to support procurement decisions,
because the T&T national cancer registry was last updated
in 2011. Hence, the current understanding of cancer prev-
alence, incidence, andmedication use patterns is incomplete.

ii. Human resource management. Lack of stable human
resources. Several stakeholders described how human
resource limitations adversely affected their ability to
oversee the pharmaceutical supply chain. For example, the
lengthy registration process for novel medicines at CFDD
was attributed to a reliance on clinical expert volunteers for
drug application reviews, as opposed to dedicated in-house
personnel. Human resource concerns were also cited in
relation to NIPDEC, where turnover of management-level
employees led to the loss of tacit information about the
governance and processes of the organization, without
concomitant standard operating procedures to guide new
employees.

DISCUSSION

Across all domains of the pharmaceutical system, 3 common
themes for policy change emerged: regionalization, stan-
dardization, and proactivity. Regionalized solutions encompass
many of the systemic enablers described by study partici-
pants. For example, acceptance of regional prequalification
would expedite drug registration processes by recognizing
themarket authorization of authorities such as the CRS or US
Food and Drug Administration. Group-based procurement
through existing collaboratives, such as the OECS or PAHO
Strategic Fund, is another regionalized solution that would
address an important procurement barrier by expanding the
pool of available suppliers. Despite the potential benefits,
participants also highlighted the political and administrative
challenges of pursuing regional solutions to drug access. For
instance, regional approaches would require significant
engagement and coordinationwith key external stakeholders
(eg, PAHO) and a willingness to accept reduced autonomy
over certain aspects of pharmaceutical management, through
adherence to the stipulations of supranational initiatives.

The importance of standardizing core processes in the
pharmaceutical supply system was another emergent
theme from our stakeholder interviews. Developing a sys-
tematic process for monitoring drug stocks in the EWMSC
pharmacy would enable proactive identification of stock-
outs and reliably push more accurate data to NIPDEC at the
national level to guide procurement decisions. Standard
protocols for stakeholder responsibilities and communi-
cation during stockouts among groups such as NIPDEC,
RHAs, and EWMSC would increase overall awareness of
the national state of drug stocks and improve coordination
during stockouts.

A final theme from our stakeholder interviews was a need
for more proactive pharmaceutical management

TABLE 3. Alignment of Cancer Medicines on 2017 WHO EMLc and
2010 T&T VEN List
Cytotoxic or Adjuvant
Medicine on WHO EMLc

Drug on T&
T VEN List

Drug on WHO EMLc
but Not T&T VEN List

Allopurinol X

Asparaginase X

Bleomycin X

Calcium folinate X

Carboplatin X

Cisplatin X

Cyclophosphamide X

Cytarabine X

Dacarbazine X

Dactinomycin X

Daunorubicin X

Doxorubicin X

Etoposide X

Filgrastim X

Ifosfamide X

Mercaptopurine X

Mesna X

Methotrexate X

Paclitaxel X

Tioguanine X

Vinblastine X

Vincristine X

Abbreviations: EMLc, Essential Medicines List for Children; T&T,
Trinidad and Tobago; VEN, Pharmaceutical Vital, Essential, and
Necessary.
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approaches. For example, the high frequency of stockouts
at both the local and national levels suggests that multiyear
procurement could be a proactive approach to reduce
stockouts. Investment in improved information manage-
ment systems, in terms of financial resources as well as the
development of systematic processes, would also enhance
multiple aspects of drug access, through improved data to
forecast procurement quantities, quality assurance mech-
anisms, and ability to monitor drug stocks.

Our findings are relevant to broader health systems
strengthening in T&T, because many proposed enablers of
drug access would enhance overall health system perfor-
mance. For instance, recent reports have suggested that
institutional process inefficiencies, such as delays in hos-
pital diagnostics resulting from inadequate staffing, create
significant barriers to accessing health services in T&T.24,25

Themes for policy reform from our study, such as increased
standardization of intra- and interinstitutional processes in
the pharmaceutical sector, may therefore be relevant in
addressing other health system inequities as well, including
access to diagnostic services and wait times for specialist
care.25

An underlying objective of our study was to develop health
system capacity in T&T by equipping local stakeholders
with policy-relevant data. Historically, this has been approached
through the development of international collaboratives,
known as twinning, in which LMIC and HIC centers create
partnerships to enhance institutional capacity.26 However,
the relative absence of explicit national childhood cancer
strategies in LMICs limits the ability of such partnerships to
enact long-term improvements.27 By generating context-
sensitive data on health policy and system-level challenges,
our study provides local stakeholders with information
relevant to sustainable health system reform in T&T.

From a global perspective, our mixed-methods study will
contribute to future analyses of access to childhood cancer
medicines in a range of LMIC settings. Existing frameworks
for access tomedicines tend to parse pharmaceutical supply
systems into conceptual domains such as availability, af-
fordability, and acceptability.28,29 These approaches offer
valuable analytic perspective; however, by examining ac-
cess to medicines in terms of functional components of the
pharmaceutical value chain (ie, selection, procurement,
distribution, and use), our framework naturally highlights
areas that are amenable to process improvement and
system-level change. Moreover, our qualitative, stakeholder-
driven interviews ensured that change ideas were grounded
in the issues that local experts valued most. Our approach

provides a tailored, transposable approach to the analysis of
childhood cancer drug access that can inform future studies
in a range of LMICs.

T&T is a relatively small Caribbean island nation with a
number of characteristics similar to LMICs in terms of
health system governance, financing, and service delivery,
but it is still classified as an HIC by GDP. Consequently, the
findings from our study may not be generalizable to all LMIC
contexts, particularly those with larger populations.

Our mixed-methods approach is also limited by the in-
herently perspectival nature of qualitative research, be-
cause our findings may have been influenced by the views
of study participants. For instance, certain domains of the
MDS-3 framework, such as policy, legal, and financial
contexts, organically emerged as less prominent themes in
our analysis. However, this limitation is partially mitigated
by the thematic saturation achieved with a small number of
study participants, especially given the relatively bounded
pharmaceutical system context in T&T. Hence, additional
stakeholder interviews would have been unlikely to yield
new central themes or critical phenomena relevant to our
study. In addition, although we endeavored to obtain more
local- and national-level data on drug availability, such as
stocks and shortage trends, we were limited by the avail-
able institutional data holdings, which constrained our
ability to triangulate our qualitative findings with quantitative
data.

In conclusion, to our knowledge, our study constitutes the
first in-depth mixed-methods case study of the determi-
nants of childhood cancer drug access in the health system
context. Principal barriers to accessing childhood cancer
medicines in T&T include a lack of data-driven procure-
ment, low supplier incentive to engage in tenders, reac-
tive (v proactive) processes in response to stockouts, and
siloed information systems. Findings from our quantitative
analysis aligned with key barriers and enablers reported
qualitatively. Regionalization, standardization, and proac-
tivity were identified as key themes to strengthen policies
and practices along the pharmaceutical value chain. Our
process-oriented analysis has relevance to future studies of
access to essential medicines in LMIC settings, as a means
of identifying pliable areas for policy change driven by local
contexts. Our work contributes to the international agenda
focused on improved global childhood cancer outcomes
by furnishing novel policy-relevant evidence on access to
essential childhood cancer medicines in the health system
context and by providing a model for future studies in other
jurisdictions.
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