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Priorities for cancer research and innovation in
Low- and middle-income countries
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income groups: low, lower-middle, upper-middle, and high-income.

For this purpose, it uses gross national income (GNI) per capita data in
U.S. dollars, converted from local currency using the World Bank Atlas (Figure
1), which is applied to smooth exchange rate fluctuations (1). Noncommuni-
cable diseases (NCDs) were identified as one major challenge to sustainable
development in low- and middle-income countries (LMICs). Most deaths
globally are now due to NCDs, with cancer being responsible for at least 20 %
of all mortality (2). Although the overall incidence of cancer is lower in LMICs
compared with high-income countries (HICs), total cancer-related mortali-
ty is significantly higher in LMICs, especially for people <65 years of age; the
more significant economic impact because of premature mortality and lost
years of productivity is a particular problem for these limited resources envi-
ronments (3). In 2020, 75 % of all global deaths attributable to NCDs, including
cancer, occurred in LMICs, with nearly 50 % of deaths considered to be prema-
ture (4,5).

T he World Bank classifies economies for analytical purposes into four

Worldwide, an estimated 19.3 million new cancer cases (18.1 million excluding
nonmelanoma skin cancer) and almost 10.0 million cancer deaths occurred in
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Figure 1. The world by income and region (The World Bank Atlas, 2022). Countries are classified each year on

July 1, the start of the World Bank fiscal year, based on GNI per capita data (https://datatopics.worldbank.org/

world-development-indicators/the-world-by-income-and-region.html).

(6.9%) cancers. Overall incidence was from 2-fold
to 3-fold higher in transitioned versus transition-
ing countries for both sexes, whereas mortality
varied <2-fold for men and little for women (6). By
2030, 75% of all cancer deaths globally will occur
in LMICs due to limited risk factor control (infec-
tion-associated cancers and absence of other pre-
ventive measures), educational resources, screen-
ing and surveillance programs, and scarce access to
cancer therapies. On the other hand, LMICs have
been experiencing increasing cancer-related mor-
tality because of rising obesity rates, increasingly
sedentary lifestyles, dietary factors, excess tobacco
and alcohol use, and persistent carcinogenic in-
fections like Helicobacter pylori, hepatitis B virus,
and human papillomavirus (HPV) (7). Of the 16
million new cancer diagnoses globally in 2015,
16% overall were attributable to these infectious
agents. Indeed, the population-attributable per-
centage was significantly higher in less-developed
countries than in developed ones, with some coun-
tries in sub-Saharan Africa having greater than
50% attributable fractions related to infectious
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agents versus less than 5% in the United States
and Canada (7,8). Especially striking is that up to
one-third of infection-attributable cancers arise in
people younger than age 50 years, which partially
accounts for the excessive premature deaths be-
cause of cancer in LMICs and further highlights
the economic burden (8).

Efforts for cancer control in LMICs should aim
to reduce exposure to common modifiable risk
factors, improve access to care, and improve clin-
ical outcomes (9). While ongoing efforts focus
predominantly on expanding and strengthen-
ing treatment facilities, relatively less attention is
paid to generating country-specific evidence for
effective prevention, early detection, access, survi-
vorship, and palliation, emphasizing quality and
value (10). Cancer research is heavily skewed to-
ward HICs, with disproportionately less research
conducted in LMICs (11). For example, of all
phase 3 trials of anti-cancer therapies conducted
worldwide between 2014 and 2017, only 8% were
initiated and developed in LMICs, despite increa-



sing recognition that trial results are not necessarily
generalizable across populations (11). In addition,
less than 1.3% of the information on the molecular
characteristics of solid and hematological tumors
comes from research in LMICs (12). This problem
is especially evident in South Asia, Africa, and Lat-
in America. In Latin America, the main challenges
to participation in clinical trials and institutional
cancer research are the lack of public and private
investment, scarcity of local funding, and delays in
research regulatory processes (13).

The low level of investment in cancer research is
a significant barrier to local and regional initia-
tives investigating tailored strategies among the
Hispanic population. The percentage of gross
domestic product (GDP) spent on research
and development during 2008-2015 in Latin
American countries was 0.66 %, varying from 1.18
in Brazil, 0.6 in Argentina, 0.4 in Mexico, 0.37 in
Chile, 0.15 in Colombia, and 0.15 in Peru. This is
3.4 times less than in developed countries, such as
South Korea, Japan, the US, and Germany, with
GDP rates of 3.74, 3.36, 2.9, and 2.8, respectively
(14,15). The limited number of cancer specialists
and the lack of formal training in research proce-
dures can cripple participation in cancer research.
Matthew et al. reported that the ratio of clinical
oncologists per new cancer diagnosis in high-mid-
dle-income Latin American countries ranges from
1:170 in Brazil, 1:287 in Argentina, 1:331 in Peru,
to 1:667 in Chile, which compares unfavorably to
the ratio of 1:137 found in the United States (16).
In addition, most governmental grants available in
Latin America and the Caribbean are insufficient
to maintain competitive research endeavors (17).
Notably, 6.1% of medical oncologists from Latin
America and the Caribbean declared they were
the main sponsors of their research proposals in
2009-2010, with up to 41.2% Mexican and 25%
Peruvian physicians stating that they supported
their projects with their resources (18). Despite all
the notable limitations that cancer research has in
Latin America, a steady rise in scientific publica-
tions in oncology has been observed in recent years
(19,20). Brazil was the most prolific country in

2020, with 1561 citable documents (45.8%), fol-
lowed by Mexico (19.8%) and Argentina (7.9%).
However, despite recent advances, the scientific
productivity of the region still needs to catch up
to Northern America (33,710 citable documents
published in 2020) and Western Europe (44,416

papers) (20).

Several gaps in cancer research of LMICs,
including Latin America, need to be addressed to
promote relevant results and innovation. These
include the need for more reliable data, a scarci-
ty of clinical trials, and a lack of an environment
conducive to research in academic institutions,
including infrastructure, trained human resourc-
es, protected time, and funding (10). National
and institutional cancer data are required to assess
the magnitude of cancer burden and an essential
point to evaluate the efficacy or otherwise of any
intervention in clinical care. Site-specific cancer
incidence, mortality, and stage are poorly charac-
terized or absent in many LMICs, with only one
in five countries able to report data of sufhicient
quality to determine minimal estimates (10). For
example, the coverage with population-based
cancer registries (PBCRs) remains low in Latin
America (a registry covers 19% of the total
population), Asia (15%), and Africa (13%), and
sampling is predominantly sub-national, urban
biased and of variable quality (21). A represen-
tative study found that, among 190 countries, 50
(26%) did not have any cancer registry, 99 (52%)
had PBCRs, and only 81 (43 %) had national cov-
erage (22). While 88% of HICs and 49% of up-
per-middle-income countries had PBCRs, only
32% of LMICs and 24% of low-income countries
had PBCR data; national coverage of registries
was 70%, 44%, 26%, and 17% in HICs, upper
middle-income, lower middle-income, and low-in-
come countries, respectively (22). Creating reliable
data sources such as nationally representative PB-
CRs should be prioritized by all countries to guide

their cancer-control plans and research priorities.

Over 40 years, most HICs have developed excel-
lent research capacity and infrastructure with
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trained and experienced researchers, clinical trial
units (CTUs), research managers, and biostatisti-
cal support. In contrast, clinicians and research-
ers in LMICs lack formal training in research
methods and are ill-equipped to conduct clinical
and translational cancer research. Therefore, en-
hancing knowledge and skills is a crucial element
of strengthening global research capacity—howev-
er, programs designed to accomplish this need to
be adapted to the local context. For example, many
LMICs have a limited number of health profes-
sionals treating cancer, and programs requiring 1
or 2 dedicated years of training in a different or-
ganization may not be feasible. Shorter-duration
courses on clinical research methodology and
protocol-development workshops offer early-ca-
reer researcher’s opportunities to learn research
methods (23). Nevertheless, continued mentoring
from experienced investigators in their institutions
supported by online virtual mentoring by external
experts could give early-career researchers the skills
to conduct independent research. However, fu-
ture longer-term emphasis should be on formal re-
search training, which provides a deeper and more
thorough understanding of research methods.

Many LMICs must prioritize research sufficiently
to establish adequate infrastructure for institu-
tional researchers. Creating CTUs, academic con-
tract research organizations, and institutional eth-
ics committees or review boards facilitates research
by supporting study design, biostatistics, data
management, regulatory submissions, approvals,
contracts, and trial insurance. The critical compo-
nents of a comprehensive CTU include clinicians
with broad experience in conducting clinical tri-
als, biostatisticians, trial- and study-management
teams (clinical research coordinators, study moni-
tors, clinical project managers, and data managers),
database-management systems, and administrative
staff. A robust ethics and regulatory framework
are crucial to ensure good clinical research prac-
tices and high-quality research conduct; establish-
ing this well before starting research is essential.
Organizational support should also include cu-
rating core facilities, datasets, biobanks, and oth-
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er resources that benefit multiple investigators,
particularly those at early-career stages. Another
opportunity to improve the quality of research is
participation in pharma-sponsored studies (24).

Collaborations and networks are crucial to pro-
moting research in LMICs. Most partnerships in
LMICs have been with HICs, resulting in unequal
involvement and return in the short and long term
(24). Furthermore, LMIC researchers are merely
research implementers with marginal participation
in its design and management (25). Various fronts
have identified some essential criteria to favor mu-
tual collaboration and the development derived
from it, among others, the determination of op-
portunities for active involvement in cutting-edge
research, exciting science, effective leadership, the
competence of potential partners in, and commit-
ment to good scientific practice, capacity building,
respect for the needs, interests, and agendas of
partners, open opportunities for discussion and
disagreement, and generate trust and confidence
in open collaboration (25). In the same way, gov-
ernments, national research organizations, and
funding bodies should work in concert to pro-
mote a ‘culture’ of research and integrate science
and technology strategy at a political level. Foster-
ing leadership in research, providing incentives for
high-quality research, and adequate funding op-
portunities are necessary to motivate researchers
in LMICs (25). Figure 2 includes the authorship
network for cancer research in LATAM by coun-
try and the primary regional needs to expand can-
cer research.

In conclusion, it is essential to highlight some
critical points for cancer research in LMICs, in-
cluding those in Latin America. First, there is a re-
duction in the burden of patients diagnosed with
advanced-stage cancers because nearly 75 % of cases
in regions with less economic access are diagnosed
in advanced stages, including neoplasms that are
amenable to early diagnosis using various screening
methods. Second, generate research on improving
access to and affordability and outcomes of cancer
care due to barriers to access, high cost, and lower
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Figure 2. Authorship network for cancer research in LATAM by country and the principal needs to expand can-

cer research regionally.

quality of care. Third, favor the development of
value-based care and health economics research,
considering that only 8-14% of published eco-
nomic evaluations of health interventions are from
LMICs (27). Fourth, implement quality improve-
ment and implementation research using real-life
data and evidence. In the US and Europe, 30-50%
of patients do not receive optimal evidence-based
clinical interventions, which is likely much higher
in LMICs. Implementation gaps are a significant
cause of the failure of health policies and reforms,
such as decentralization of care delivery, healthcare
regulation, and improvement of primary health
care in LMICs (28). And finally, leveraging tech-
nology to improve cancer control.

Global cancer research has thus far been driven pri-
marily by HICs, which have different cancer sta-

tistics, research priorities, capacity, infrastructure,
and health systems than LMICs. Adopting re-
search generated by HIC:s is likely to yield subop-
timal outcomes for LMICs, and there is a need to
urgently scale up locally relevant cancer research in
these underrepresented countries. Strengthening
research capacity at individual, organizational, net-
work, and policy levels is vital for long-term benefit
and sustainability. LMICs have an excellent oppor-
tunity to address important questions in cancer
research that could impact cancer control global-
ly. Governments, policymakers, funding agencies,
healthcare organizations, leaders, researchers, and
the public should cooperate and firmly commit to
promoting cancer research in LMICs.
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