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The Lancet Commission on diagnostics: What it means for Singapore
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Effective healthcare systems depend on a functioning
healthcare value chain—defined as a care cascade
comprising screening, diagnosis, treatment and follow-
up. The tremendous heterogeneity and global disparity
regarding this healthcare value chain has been one of
the fundamental problems with prioritised urgency since
the United Nation’s Millennium Development Goals
were established in 2000 and subsequently revised as
the Sustainable Development Goals (SDGs) in 2015.!2
Over the past decade, global health initiatives have
developed a disease-centric focus and targeted
downstream areas within the care cascade. Numerous
commission reports have improved our understanding
of the challenges within communicable diseases, child
mortality, maternal health and global surgical areas.’*
The reports have garnered financial backing and support
from non-profit organisations, risen among government
priorities and translated into international healthcare
collaborations with improved health outcomes.*® While
this is commendable and encouraging, there is an
increasing need to address problems occurring upstream
of the healthcare value chain, namely, screening and
diagnostics.

Achieving SDG targets and universal health is crucially
dependent on strengthening upstream screening and
diagnostic areas, primarily along 2 fronts—pathology
and laboratory medicine (PALM) and diagnostic
imaging (DI). They remain a formidable challenge. For
example, a three-part series on PALM in low-income and
middle-income countries (LMICs) has highlighted how
this crucial area has been largely neglected and severely
inadequate.” Access to reliable and prompt PALM
services is key for therapy. In a similar vein, a crucial
recurrent theme underpinning commission reports,
such as the global surgery and oncology commissions,
is the limited availability of DI resources in LMICs.
The limitation precludes accurate and timely diagnosis
of disease conditions, thereby curtailing surgical and

oncologic treatments.*'® The three-part series on PALM
concluded by offering a roadmap with tangible metrics
and actionable solutions, and challenged the global
health community for future concerted efforts to
advance the diagnostics agenda.

The Lancet Commission on diagnostics (LCD) has
recently published its landmark report on the state of
global diagnostics (both PALM and DI)."! Given the
paucity of data on the availability of diagnostics within
LMICs, the commission provides a comprehensive
report on the subject and offers a tiered assessment of
diagnostic disparity between primary care clinics and
tertiary hospitals in LMICs. Diagnostic gaps, a crucial
bottleneck in the care pathway in LMICs, were first
identified. An estimated 47% of the global population
has little to no access to proper diagnostics. The second
objective of the report was to examine the complex
barriers and factors that hindered the equitable
advancement of PALM and DI services. Several
factors were highlighted, which included workforce,
infrastructure, financing, innovation and government
policies. The third objective of the report was to justify
the economic need for investing in diagnostics that
would yield a net positive benefit-cost ratio in almost
all scenarios. For example, a net yield return of
USD179.19 can be achieved per USDI invested in
oncology imaging.!” Finally, the report puts forward a
template of recommendations, targeted at both national
and international levels, to coordinate and accelerate
global efforts to improve equitable diagnostic access
that has for far too long been largely left out of the global
health conversation.

The COVID-19 pandemic has revealed, through the
lens of diagnostics, 2 astonishing realities. One, in the
face of intense health and economic pressures, the world
was able to innovate, finance and manufacture highly
accurate diagnostic tests and vaccines against COVID-19
in record time when it would have normally taken a
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decade.'” This highlights the global competency in
mobilising international collaborative efforts to swiftly
address a pandemic. The second reality, or the unintended
consequence of the COVID-19 era response, was the
stark differences among economies and demographics
with regards to diagnostic access and provision of
medical treatment.”> The LCD report was timely in
revealing the disparity magnified by COVID-19 in
diagnostic access among global economies. Many
high-income countries (HICs) have existing medical
infrastructure, commercial companies with vested
financial interest, public health and political interest,
robust manufacturing and efficient distribution systems.
In many LMICs however, such resources and networks
do not exist. As such, a further implication for many
LMICs with disproportionately limited COVID-19
diagnostic access and vaccine availability compared to
HICs, is that existing global efforts to improve diagnostic
equitability will inevitably face significant setbacks.

The wide disparities in diagnostic access and health
outcomes that are evident and magnified during the
COVID-19 pandemic exist also within HICs. In
recognising this issue and in anticipation of future
disease outbreaks, Singapore’s future transformative
healthcare agenda should examine the critical role of
diagnostics and include a focus on 3 crucial themes,
based on takeaways from the LCD report.

Healthcare workforce expansion and upskilling
for contemporary diagnostic skills. Shortages in the
diagnostic workforce are contributed by an increased
demand in technological capacity for advanced imaging,
as well as a stagnating pool of trained radiologists
and radiological technicians. Across HICs, the ratio of
radiologists per 100,000 population ranges from 4.7
(UK) to nearly 12.0 (Sweden), with 8.7 reported for
the US in 2014. A ratio of 8.0 per 100,000 population
represents the bare minimum needed to meet the rise
in imaging demand by 2022 in the UK." Singapore’s
ratio of radiologist per 100,000 population in 2014
was 5.2 (total 286 radiologists), which increased to 6.4
in 2017 (total 357 radiologists), and to 7.2 in 2020
(total 409 radiologists).”” The growth in radiological
technicians over the same period was a ratio of
23.8 per 100,000 in 2014 (total 1,300 technicians) to
28.1 in 2017 (total 1,579 technicians), representing
a 21% increase.'® While these growth rates are
encouraging, continued efforts to ensure a steady
pipeline of next-generation radiologists and radiological
technicians will be important.

In the PALM arena, similar shortages are encountered
for both pathologists and trained laboratory allied health
professionals. Singapore’s ratio of pathologist per

100,000 population in 2014 was 2.6 (total 146
pathologists), which increased to 3.1 in 2017 (total 176
pathologists) and has remained at 3.1 in 2020 (total 180
pathologists).!” For comparison, the ratio of pathologists
for the US in 2017 was nearly 4.0 per 100,000.'® Even
in the US, a first-world country, pathologists remain
in strong demand.!” The relative lack of pathologists
in Singapore has existed for decades, and while active
attempts to train staff internally have partially stemmed
the shortage, we remain in a state where pathologist
vacancies await to be filled. Therefore, the status
quo approaches to training and educating diagnostic
specialists, technicians and pathologists are inadequate,
and long-term national strategic plans to address this
gap should be among the top focus areas for Singapore’s
future healthcare goals.

Governance and regulatory frameworks to
support and oversee diagnostic quality and safety.
While Singapore has established government authorities
and professional bodies to evaluate the safety and
efficacy of diagnostic medical devices, adaptation to
the changing diagnostic landscape without being
excessively restrictive is needed. Among the changes
in public perception and clinical practice of diagnostics
is the push for more upstream screening and preventive
measures. There should be new regulatory policies and
standards that expand the focus on quality, safety and
cost containment, and to incorporate rigorous cost-
effectiveness analyses that take into account future
health benefit and savings.

Furthermore, the pandemic era has accelerated the
diagnostic frontier, particularly along the point-of-care
(POC) testing front, with innovative self-administered
testing. This has addressed previous traditional access
barriers. As access to more innovative, decentralised
diagnostics become more prevalent, evaluation of
their quality, safety and reliability are of paramount
importance in future. New channels are needed to
streamline and fast-track innovative diagnostic Kkits,
devices and methods for targeting unmet diagnostic
needs and patients with barriers to healthcare access,
without comprising accuracy and reliability.?

Fostering development and appropriate use of
technology to benefit everyone. The shift towards
upstream diagnostics is in accordance with the
“3 Beyonds” mandate of the Ministry of Health,
Singapore: (1) beyond healthcare to health; (2) beyond
hospital to community; and (3) beyond quality to value.?!
A part of bringing patients more value and shifting
towards a community-oriented mindset is to first identify
those patients most “at risk” of health complications
and those who face heightened barriers to diagnostic
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access—one of the salient themes in the LCD report.
Targeted timely upstream diagnostic access, accompanied
by appropriate medical interventions for this patient
group, has achieved both better clinical outcomes and
economic savings. In Singapore, citizens from lower
socio-economic backgrounds may face hurdles to
diagnostic access, exhibit health-seeking reluctance and
incur significant healthcare costs down the road.?> The
future diagnostic agenda initiatives should not neglect
this demographic, and should entail proactive education
and provision of low-cost health screening of common
diseases in a national effort. Similar to POC diagnostics,
health technology advances in cutting-edge artificial
intelligence and robotics have been exponential
during the pandemic, prompted by the need for virtual
teleconsultation, social distancing guidelines, workforce
shortages and Smart Nation initiatives.”> While innovation
is key to drive diagnostic progress, it is important to
consider a tiered network in which technologies are
integrated within the existing healthcare infrastructure
to maintain cost and ensure the appropriate prioritisation
of diagnostic needs and resource allocation.*

Singapore’s healthcare has many challenges and its
future diagnostic agenda should incorporate elements
from the 3 themes outlined above—namely, healthcare
workforce, government and regulatory frameworks, and
fostering development and appropriate use of technology
to benefit everyone. Beyond its own challenges,
Singapore is a regional leader in healthcare and as such,
there is a moral imperative to leverage its economics and
healthcare expertise to collaborate with neighbouring
countries to advance diagnostic access in a pursuit of
equitable health for all. While the COVID-19 pandemic
has exemplified the attainability of global cooperation
with regards to streamlining diagnostic and therapeutic
advances, it has also magnified the blatant disparities
in diagnostic access between LMICs and certain
demographic groups within HICs. Without timely
intervention, the interdependent nature of both global
economy and global health will likely result in further
diagnostic disparities. With the LCD report, a framework
to transform access to diagnostics has been laid, and a
call for Singapore and countries in the region to act and
lead for the future of diagnostics is clear.

This article was first presented at “A regional outlook on
the global crisis in diagnostics—The Lancet Commission
on diagnostics” that was co-organised by the Academy
of Medicine, Singapore on 16 February 2022.
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