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Since completion of the Human Genome Project at the turn of the century, there have been significant advances in genomic technologies
together with genomics research. At the same time, the gap between biomedical discovery and clinical application has narrowed through
translational medicine, so establishing the era of personalised medicine. In bridging these two disciplines, the clinician-scientist has
become an integral part of modern practice. Surgeons and surgical diseases have been less represented than physicians and medical
conditions among clinician-scientists and research. Here, we explore the possible reasons for this and propose strategies for moving forward.
Discovery-driven personalised medicine is both the present and the future of clinical patient care worldwide, and South Africa is uniquely
placed to build capacity for biomedical discovery in Africa. Diverse engagement across clinical disciplines, including surgery, is necessary
in order to integrate modern medicine into a developing-world contextualised perspective.
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Surgery as a scientific discipline

Just over two decades ago, Lancet editor-in-chief Richard Horton
invoked the spectre of comic opera in evaluating published surgical
research.[1] While this might be seen as failure to recognise challenges
inherent to surgical research, there was truth in the assertion that
few surgeons pursue high-level science. As Horton demonstrated,
retrospective case series and single-institution experiences dominate
the surgical literature, with few randomised trials. While not widely
adopted, the IDEAL framework was proposed to establish a guide
for testing surgical innovation and conducting randomised trials.[2,3]
This work, however, largely falls within the remit of clinical research,
i.e. is conducted by full-time clinicians who perform research as part
of their quest to improve their practice.

What is a clinician-scientist?

Recently, following the unprecedented advancements in genomics in
biomedical sciences and the advent of personalised care, clinicians
have had to engage more actively with basic science and come
to terms with its increasing influence on patient management
decisions. [4,5] This move towards individualised treatment through
discovery has re-established the importance of the clinicianscientist – a medical practitioner who has studied scientific
methodology and is engaged in both clinical practice and biomedical
research. These are practitioners fluent in two disciplines, clinical
medicine and science, who bridge the gap between the clinic and
discovery through translational research.[6,7] The surgeon-scientist is
a category of clinician-scientist that merits consideration owing to
the particular challenges that come with surgery. As the number of
clinician-scientists increases, forming a necessary bridge to medical
progress in rapidly evolving fields, we need to ensure that a career
in surgery is a viable option for them, and address barriers that may
impede this.
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Surgeons and scientific discovery

Surgeons have been at the forefront of scientific progress since the
late 19th century, with nine Nobel laureates having been surgeons.[8,9]
Although surgery as a field has grown exponentially over the years,
both in complexity and number of practitioners, reflected by an
increase of over 125% of academic surgical faculty,[10] a steady decline
in National Institutes of Health funding to surgical departments was
already noted over a decade ago.[11,12] One of the challenges, of course,
is that beyond understanding the diseases they treat, a surgeon’s
success relies on acquiring complex technical skills that can only be
achieved through sequestering thousands of hours in the operating
room or the surgical laboratory. This unique time demand, coupled
with evolving outcome standards and rapidly advancing techniques,
has made true mastery a moving target. Considering the burden on
surgeons’ time, is the paucity of surgeons and funding in translational
science an indicator of the limited viability of surgery as a career
choice for scientists, or does it reflect an unbalanced support system
with poor institutional understanding of the role of the clinicianscientist as an entity?

An uneven playing field

There are no published data in South Africa (SA) about National
Research Foundation (NRF) and other funders’ awards to scientists
who are also clinicians, let alone surgeons, but we can compare the
relative impact of surgical research in comparison with non-surgical.
As a high middle-income country, academic centres in SA have the
resources to bring a scientific perspective to bear on diseases of the
poor. While appreciating the uneven availability and distribution of
resources in the country, our leading universities have the capacity
to conduct research at the highest level. This capacity for global
influence was recently demonstrated in the 2020 Global Universities
Ranking, which placed SA institutions among the world leaders in
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infectious disease research, with the University of Cape Town ranked
10th in the world, and the University of the Witwatersrand 21st, out
of nearly 1 500 universities worldwide spanning 86 countries.[13]
Conspicuously, the same ranking failed to register any SA
institutions in the areas of oncology or surgery, suggesting that
our impact is imperceptible internationally. This underlines the
enormous discrepancy in impact between communicable and
non-communicable disease (NCD) research, which may reflect
longstanding differences in funding and resource allocation. In fact,
among NCDs, cancer now competes with cardiovascular disease
as the leading cause of death globally, and close to 70% of cancerrelated deaths occur in low- and middle-income countries (LMICs)
that receive only 5% of cancer-targeted funding. Unsurprisingly,
global cancer outcomes are diverging, with high-income countries
showing a steady decrease in cancer-related deaths, while LMICs
are increasing.[14,15] Developing cancer care capacity must be one of
the sustainable development goals moving forward, and since cancer
is a core surgical condition across specialties, a dearth of surgical
engagement in translational research will hinder progress.

Contextualising innovation and
excellence

There have been SA surgeons who were productive scientists during
their tenure, such as Christiaan Barnard, and although there are
outstanding clinical researchers who have been productive in surgical
disciplines,[16] two recent achievements prompt one to wonder why
this has taken so long.
Anthony Figaji, head of paediatric neurosurgery at Red Cross War
Memorial Children’s Hospital and the University of Cape Town, holds
the DSI/NRF SA research chair for clinical neuroscience research –
the only surgeon, and one of very few clinicians, to hold a research
chair in SA. He has been recognised internationally for his work in
neurotrauma and central nervous system tuberculosis and in 2020
became the first surgeon to be inducted as a member of the Academy
of Science of South Africa, an acknowledgement of his contribution
to science in this country.[17-19]
Elmi Muller, head of general surgery at Groote Schuur Hospital
and the University of Cape Town, has been a leading figure in the
field of renal and liver transplantation for the past decade, attested
to by a profile in The Lancet in 2012.[20] Her work paved the way for
renal replacement therapy for HIV-positive patients, forcing a change
in US legislation and earning her UCT’s Alan Pifer award in 2019 in
recognition of outstanding research in the service of disadvantaged
people.[20] She has recently received an A1 rating from the NRF, the
first SA surgeon to achieve this distinction, and has recently been
appointed Dean of the Faculty of Medicine and Health Sciences at
Stellenbosch University.
It is noteworthy, however, that both these researchers have focused
a large part of their work on infectious diseases, and this cannot
be the only way for SA surgeons to have scientific impact. A move
towards improved NCD research funding is overdue.

Identifying and overcoming barriers

These examples demonstrate that while there may be barriers and
difficulties to surgeons being clinician-scientists, there is in fact an
important and viable place for them. Among these barriers is the
discrepancy between job expectation and implementation, and poor
appreciation institutionally for the role of the clinician-scientist.
The clinical sphere, including one’s peers, expects absolute time
commitment to patient care, while partial engagement in science
risks a skills deficit that undermines one’s ability to engage with other
scientists. Institutional barriers, on the other hand, rest largely on
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a lack of appreciation for the value and role of a clinician-scientist.
Indeed, a recent analysis of policy papers on clinician-scientists
across different countries (USA, UK, Canada and Germany), along
with an interview-based survey, highlighted a number of obstacles
hindering the success of clinician-scientists. These included a lack
of mutual understanding between the scientists and their clinical
colleagues, poor start-up and long-term funding, and limited time
allocation to research.[6]
As South Africa enters the genomic era,[21,22] new initiatives will
enable multinational, collaborative capacity building into genomic
sciences in Africa, such as the H3Africa consortium, which has
already helped produce high-quality, locally generated research.[23,24]
This is an opportune time to broaden beyond infectious diseases
to the emerging problems in LMICs such as cancer, and include
surgeons in supporting translational research. In an effort to realise
the potential and nurture the next generation of clinician-scientists,
leaders in academic medicine and funding institutions must confront
the changing environment to identify and implement strategies to
support scientists in the service of society. Key areas to be considered
include:

Research integrated into medical education

• Integration of research training in medical student education to
foster an interest in science among undergraduates.
• The UCT clinical scholars programme initiated by the late Prof.
Bongani Mayosi is an excellent model that could be expanded.
• Provision of structured research methodology teaching to
specialist registrars during their MMed programme, as ignorance
of the research process may discourage trainees from pursuing an
academic career.

Protection of faculty/consultant research time

• Clinical service pressures currently overwhelm clinicians’ time,
leaving research to be conducted during personal time. This
disincentivises surgeons and other clinicians from research.
• Hospital- and institutionally supported structured clinical and
research time models that incentivise academic productivity will
create a supportive environment for scientists.

Research and laboratory space

• Space, resource and technical equipment lack of availability is a
major impediment to scientific productivity.
• Consideration of shared laboratory space, biobank repositories and
specialised skills such as bioinformatics would reduce barriers to
scientific productivity.

Increased funding opportunities

• Broadening of funding opportunities beyond infectious diseases
is necessary.
• Consideration of other sources of funding, such as philanthropic
gifts.
• National and international interdisciplinary and institutional
collaboration could enhance grant acquisition.
It is indisputable that the progress of a society mirrors its advance
ment in science. The current SARS-CoV-2 viral pandemic and the
unprecedented pace at which effective vaccines were developed and
made available has been testament to the ingenuity and importance
of medical science. Vaccine availability imbalance and the emergence
of variants and accompanying vaccine efficacy uncertainties have also
highlighted the significance of developing local biomedical discovery
and translational capacity to tackle uniquely African permutations

September 2021, Vol. 111, No. 9

IN PRACTICE

of otherwise global diseases.[25-27] Expanding the pool and capacity
of future clinician-scientists to incorporate bright surgically inclined
minds will allow us to be better prepared for the crises and
opportunities that lie ahead.
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