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Purpose: Randomized controlled trials (RCTs) are the cornerstone of delivering sustained improvements in cancer outcome.
To inform radiation therapy research policy and prioritization, we analyze the radiation therapy RCT landscape including
comparison with trials of systemic therapies over the same period, with a specific focus on funding and disparities across
income settings.
Methods and Materials: This retrospective cohort study identified all phase 3 RCTs evaluating anticancer therapies pub-
lished from 2014 to 2017. RCTs were classified according to anticancer modality and country of origin. Descriptive statistics
were used to compare key characteristics of radiation therapy RCT studies according to study design characteristics, tumor
types evaluated, types of intervention appraised, treatment intent and main funding sources.
Results: The study cohort included 694 RCTs of which 64 were radiation therapy RCTs (9%) compared with 601 systemic ther-
apy RCTs (87%). Among all radiation therapy RCTs, 47% of them focused on 2 areas of evaluation: (1) combining radiation
therapy with systemic agents (25%) and (2) changes in dose fractionation (22%). The most common cancers studied were head
and neck (22%), lung (22%), and breast (14%), with cervical cancer trials representing only 3% of the cohort. Among the radia-
tion therapy RCTs, 33% of them met their primary endpoint, and 62% assessed interventions in the curative setting compared
with 31% in systemic therapy RCTs. For their country locations, 77% of radiation therapy RCTs took place in high-income
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countries, 13% in low-and-middle-income countries, and 11% in both high-income and low-and-middle-income countries. For
funding, 17% of radiation therapy RCTs received funding from industry compared with 79% of systemic therapy RCTs.
Conclusions: This study highlights the need for greater investment in radiation therapy RCTs and the need to look at the dis-
parities in conducting RCTs globally. The study emphases the urgent need for more capacity building for cancer clinical trials
in low-and-middle-income countries and more sustainable funding sources. � 2022 Elsevier Inc. All rights reserved.
Introduction

Cancer research is one of the most dynamic areas of scien-
tific development, and randomized controlled trials (RCTs)
continue to be the most influential tool to alter clinical prac-
tice and improve outcomes. The important benefits of
RCTs, compared with large observational studies, is that the
act of randomization mitigates bias in assignment to the
intervention and control groups and ensures that the char-
acteristics of patients are balanced.1 Consequently, if RCTs
are large enough, the efficacy of a treatment can be reliably
assessed.

Although surgery, radiation therapy, and systemic ther-
apy are all components of the cancer treatment pathway,
there is a discordance between research needed to advance
cancer care and what is being undertaken given the relative
contributions of these modalities to cancer control and
cure.2

Despite challenges in delivering radiation therapy
RCTs, there are likely to be major gaps in the evidence
base for radiation therapy, given that radiation therapy
RCTs represent only 9% of all RCTs undertaken glob-
ally.2 This is a stark statistic, given that 50% of cancer
patients require radiation therapy during their treatment
pathway.3 In addition, the rapid evolution of radiation
therapy practice among different technologies, techni-
ques, and treatments would suggest that this figure
should be significantly higher and could point to a lack
of prioritization by funding agencies.

In addition, there is a major global disparity in oncology
research between high-income countries (HICs) and low-
and middle-income countries (LMICs), with 75% of global
cancer deaths by 2030 in LMICs.4 However, patients partici-
pating in research trials do not represent the worldwide
population. A review in 2013 highlighted that, of 12,340
clinical trials, 89% of trials and 82% of research participants
were from HICs.5

From the perspective of treatment access, radiation ther-
apy remains the primary modality for the management of
several high burden cancers in LMICs (eg, cervix, head and
neck, and lung). However, only 40 to 60% of cancer patients
in middle-income countries have access to it, and, in low-
income countries (LICs), this figure is as low as 10%.6

To better inform national and international research pol-
icymakers, we sought to describe the radiation therapy RCT
landscape, including the extent to which areas of investiga-
tion correlate with global disease burden and how trial
design, funding, and the effect of trial outputs vary across
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economic settings. We compare the characteristics of radia-
tion therapy RCTs with systemic therapy RCTs, focusing on
differences in funding, treatment intent (curative versus pal-
liative), and statistical design. The purpose of this study is to
identify trends and highlight gaps to provide direction on
research domains that should be prioritized to meet present
and imminent challenges.
Methods and Materials
Study design and search strategy

We undertook a secondary analysis of a retrospective cohort
of all oncology RCTs published globally between 2014 and
2017. Study design and identification of the cohort are
described in detail by Wells et al and this secondary analysis
uses the same data set.2 A structured PubMed literature
search identified all phase 3 RCTs of cancer therapy (sys-
temic, radiation therapy, surgery) published during this
period. We excluded studies that reported only subset or
pooled analyses, reported interim analyses, or assessed can-
cer screening or prevention. We also excluded studies of
supportive and palliative care (ie, antiemetics, growth fac-
tors) or integrative medicine (ie, yoga, vitamins). We gener-
ated descriptive results for the full study cohort, restricting
secondary analyses to radiation therapy RCTs.
Data abstraction and classification

We reviewed all eligible studies using a standardized data
abstraction form that captured information about author-
ship, funding, study design, results, and journal of publica-
tion. Two of our authors independently performed data
abstraction. The senior author performed random duplicate
abstraction throughout the process to ensure data abstrac-
tion was of high quality. When we finished collecting data,
we randomly chose 30 studies for double review; we found
only 11 out of 1020 variables (1%) to be discordant with the
original assessment, and we made our decision on inclusion
based on consensus.

We classified studies into modality type (radiation ther-
apy, systemic therapy, and surgery) and on country of origin
based on the first author’s institution. We analyzed the
study sites for trials based on where patients were recruited,
extracting this information from the trial appendices. This
information was available for 56 of the 64 trials (88%). We
 of Beirut from ClinicalKey.com by Elsevier on April 22, 
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used country of origin to further divide studies into income
level classifications based on the World Bank income classi-
fication.7 Due to a paucity of studies from lower-middle
income countries, we combined studies from lower-middle-
income countries with those from upper-middle income
countries and collectively referred to this combination of
studies as coming from LMICs. There were no RCTs from
low-income countries.
Classification of funding

We identified funding sources for radiation therapy RCTs
from explicit statements in the manuscript or acknowledg-
ment section. We divided funding classification by govern-
ment (eg, federal or national government-level funding
agency), industry (eg, Roche), philanthropic (any charitable
organization, such as Cancer Research UK), international
body (eg, International Atomic Energy Agency), hospital (if
funded by single hospital), and none stated.
Categorization

We categorized the radiation therapy RCTs we according to
prespecified framework designed by the research team and
developed with reference to previous analyses.8 We used the
following research domains and individual codes for analy-
sis: COMB (combination with another systemic treatment),
FRAC (change to fractionation schedule), OMIT (omitting
radiation therapy), TECH (new technique of radiation ther-
apy eg, stereotactic radiation therapy), INDI (new indication
for radiation therapy eg, prostate radiation therapy in meta-
static disease), BRAC (brachytherapy trials), ESCA (dose
escalation), SURG (combination with surgery), and SEQU
(sequence change ie, neo-adjuvant or adjuvant).
30%

25%

20%

15%

10%

5%

0%
COMB FRAC OMIT TECH IND

Fig 1. Type of radiation therapy trials. Abbreviations: BRAC = b
temic treatment; ESCA = dose escalation; FRAC = change to fract
apy; OMIT = omitting radiation therapy; SEQU = sequence c
technique of radiation therapy.
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Outcomes

We extracted and analyzed the intent of radiation ther-
apy RCTs (curative vs palliative), primary trial end-
points, and tumor types that the studies focused on. We
assessed the concordance between the research commit-
ment to each tumor type and the cancer control benefit
from radiation therapy for that tumor type (defined by
5-year local control benefit and 5-year overall survival
from radiation therapy).3

We also analyzed journal impact factor for each pub-
lished RCT, using the impact factor from 2016, as
reported by the Journal Citation Reports Impact Factor.9

We compared the characteristics of studies led by HICs
with those from LMICs. To identify trends, we also com-
pared outcomes between trials of systemic therapy and
radiation therapy.
Results
The search strategy identified 2275 publications. Reasons
for exclusion were subset or pooled analysis (n = 883),
not phase III RCT (n = 250), not anticancer intervention
(n = 217), protocol/interim analysis (n = 134), or addi-
tional report of included study (n = 97). The final study
cohort included 694 RCTs. Of these, 64 studies (9.2%)
were radiation therapy-related RCTs (see consort dia-
gram in Appendix 1) Table 1. presents the baseline char-
acteristics of the radiation therapy RCTs included in our
study.

Domains of radiation therapy RCT research

Figure 1 shows our research output categories. Nearly half of
all RCTs in radiation oncology focused on 2 main areas of
I BRAC ESCA SURG SEQU

rachytherapy trials; COMB = combination with another sys-
ionation schedule; INDI = new indication for radiation ther-
hange; SURG = combination with surgery; TECH = new
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evaluation. The first was trials combining radiation therapy
with systemic agents (n = 16, 25%), followed by RCTs evalu-
ating the effect of changes in dose fractionation regimens
(n = 14, 22%). The other half of the trials focused on evalu-
ating the omission of radiation therapy (11%) n = 7, a new
radiation therapy technique (9%) n = 6, a new radiation
therapy indication (8%) n = 5, brachytherapy (8%) n = 5,
dose escalation (6%) n = 4, combination with surgery (6%)
n = 4, and sequencing of treatment (5%) n = 3.
Table 1 Characteristics of radiation therapy phase 3 randomiz
pared with systemic therapy phase 3 randomized controlled trials

Characteristics

All Radiation
Therapy Trials

(n = 64) (n

Total number of patients enrolled 39134 3

Median sample size with range 270
(39-5318) (51

Primary endpoint

OS 25 (39%) 18

DFS/RFS/EFS 21 (33%) 19

PFS 2 (3%) 2

Other 15 (23%) 10

None stated 1 (2%)

Disease site

Breast 9 (14%) 9

Lung 14 (22%) 11

Prostate 6 (9%) 6

Head and neck 14 (22%) 9

Gastroesophageal 4 (6%) 3

CNS 6 (9%) 4

Cervix 2 (3%)

Other 9 (14%) 7

Treatment intent

Palliative 24 (38%) 18

Curative 40 (62%) 31

Study design

Superiority 52 (81%) 39

Noninferiority 12 (19%) 10

Industry funding

Yes 11 (17%) 10

No 47 (73%) 36

Not stated 6 (9%) 3

Abbreviations: CNS = central nervous system; DFS = disease-free survival; EF
and upper-middle−income country; OS = overall survival; PFS = progression-
trials.
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Country origin of RCT research in radiation
oncology

Table 1 shows that most of the radiation therapy RCTs
(n = 49, 77%) were performed in a HIC and only 8 RCTs
(13%) in a single LMIC. The highest research output coun-
tries, by first author, were the United States (n = 11, 17%),
the United Kingdom (n = 10, 16%), The Netherlands (n = 6,
9%), and China (n = 5, 8%). From a subanalysis, we
ed controlled trials published from 2014 to 2017 and com-
published from 2014 to 2017

Radiation Therapy
Trial by Country of Origin

HIC
= 49)

LMIC
(n = 8)

Combination
HIC/LMIC
(n = 7)

All Systemic
Trials

(n = 601)

5908 1303 1923 392400

467
-5318)

158
(39-338)

240
(98-725)

448
(12-9776)

(37%) 4 (50%) 3 (43%) 180 (30%)

(39%) 1 (12.5%) 1 (14%) 121 (20%)

(4%) 0 0 216 (36%)

(20%) 2 (25%) 3 (43%) 84 (14%)

0 1 (12.5%) 0 0

(18%) 0 0 111 (18%)

(22%) 2 (25%) 1 (14%) 91 (15%)

(12%) 0 0 28 (5%)

(18%) 2 (25%) 3 (43%) 17 (3%)

(6%) 1 (12.5%) 0 33 (5%)

(8%) 1 (12.5%) 1 (14%) 13 (2%)

0 2 (25%) 0 6 (1%)

(14%) 0 2 (29%) 302 (50%)

(37%) 3 (37.5%) 3 (43%) 416 (69%)

(63%) 5 (62.5%) 4 (57%) 185 (31%)

(80%) 7 (87.5%) 6 (86%) 536 (89%)

(20%) 1 (12.5%) 1 (14%) 65 (11%)

(20%) 0 1 (14%) 473 (79%)

(73%) 5 (62.5%) 6 (86%) 108 (18%)

(6%) 3 (37.5%) 0 20 (3%)

S = event-free survival; HIC =high-income country; LMIC = low-middle
free survival; RFS = relapse-free survival; RCTs = randomized controlled
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1. Cervix

Radiotherapy Population 5-year
local control benefit

Top 10 Cancers by Proportion of
Phase 3 Radiotherapy RCTs

2. Head and neck
1. Head and neck (22%)

2. Lung (22%)
3. Breast (14%)
4. Prostate (9%)

5. CNS/Brain (9%)
6. Gastroesophageal (6%)

7. Colorectal (5%)
8. Cervix (3%)

9. Lymphoma (3%)
10. Liver (2%)

Not ranked

3. Prostate
4. Breast
5. Vulva

6. Lymphoma
7. Testis

8. Rectum
9. CNS/Brain

10. Lung
Not ranked

Fig. 2. Local control benefit—top 10 cancers by radiation therapy population 5-year local control benefit3 and top 10 can-
cers by proportion of phase 3 radiation therapy randomized controlled trials. The number of studies associated with each
tumor type is labeled in brackets on the right. Abbreviations: CNS = central nervous system; RCT = randomized controlled tri-
als.
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ascertained from which LMIC countries patients were
recruited. Of the 15 trials that recruited patients from
LMICs, the main countries patients were recruited from
were China (n = 6), India (n = 3), and Egypt (n = 2).
Tumor types evaluated

The 64 radiation therapy RCTs evaluated 13 tumor types.
The most common cancers enrolled were head and neck
(n = 14, 22%), lung (n = 14, 22%), and breast (n = 9, 14%)
Figures 2 and 3. show the concordance between the top 10
cancers amenable to the greatest benefit from radiation ther-
apy (both by 5-year local control and 5-year overall survival;
see Figs. 2 and 3, respectively) and number of radiation ther-
apy RCTs in each cancer type between 2014 and 2017. The
results demonstrate that cervical cancer had the greatest
1. Cervix

Radiotherapy Population 5-year
overall survival benefit

2. Head and neck
3. Vulva
4. Testis

5. Lymphoma
6. CNS/Brain

7. Rectum
8. Lung

9. Bladder
10. Uterus

Not ranked

Fig. 3. Overall survival benefit—top 10 cancers by radiation th
cancers by proportion of phase 3 radiation therapy randomized
tumor type is labeled in brackets on the right. Abbreviations: CNS
als.
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ranked radiation therapy population 5-year local control
and 5-year overall survival benefit but only ranked eighth
according to number of RCTs undertaken by tumor type.
Breast and prostate trials made up 23% of all radiation ther-
apy RCTs, yet neither tumor type feature in the top 10 can-
cers with 5-year overall survival benefit from radiation
therapy.
RCT funding

Among the studies we analyzed, 58 radiation therapy RCTs
(91%) reported funding, with 10 trials having more than
one funding source. Most radiation therapy RCTs
received funding from national government or federal
sources (n = 31, 48%) (Fig. 4), and 21 of them (33%)
received funding from philanthropic sources, 11 of them
Top 10 Cancers by Proportion of
Phase 3 Radiotherapy RCTs

1. Head and neck (22%)
2. Lung (22%)
3. Breast (14%)
4. Prostate (9%)

5. CNS/Brain (9%)
6. Gastroesophageal (6%)

7. Colorectal (5%)
8. Cervix (3%)

9. Lymphoma (3%)
10. Liver (2%)

Not ranked

erapy population 5-year overall survival benefit3 and top 10
clinical trials. The number of studies associated with each
= central nervous system; RCT = randomized controlled tri-

of Beirut from ClinicalKey.com by Elsevier on April 22, 
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Fig. 4. Distribution of funding for all radiation therapy randomized clinical trials. The number of studies receiving funding
from each source is labeled on the graph.
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(17%) from industry, 4 of them (6%) from international
bodies, and 2 of them (3%) from hospitals. This is in
contrast with the RCTs of systemic therapy where 79%
were industry funded and only 3% had no evidence of a
funding source.

We further categorized funding based on whether the
RCT took place in a HIC, LMIC, or both. Figure 5 shows
that most of the RCT research in HICs has funding contri-
butions from government (n = 23, 47%) or philanthropy
(n = 18, 37%) with 10 receiving funding from industry
(20%). In comparison, 3 RCTs in LMICs (37.5%) declared
no explicit funding, with 4 RCTs receiving government
funding (50%) and 1 RCT receiving philanthropy funding
(12.5%). There was no evidence of any funding from indus-
try for RCTs undertaken in LMICs. Trials undertaken across
both HIC and LMIC settings received most funding from
international bodies (n = 4, 57%) and government (n = 4,
57%), with only 1 funded by industry (14%).
60

50

40

30

20

10

0
HIC LMI

IntPhilantropyGovernmentIndustry

Fig. 5. Funding based on lower-middle income country, high-i
income country; LMIC = lower-middle income country.
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Intention to treat, statistical design and primary
endpoint

A higher proportion of radiation therapy RCTs assessed
interventions in the curative setting (62%) compared with
trials of systemic therapies (31%) (see Table 1). A higher
proportion of RCTs evaluating radiation therapy were non-
inferiority studies (19%) compared with RCTs of systemic
therapies (11%). Only 21 of the radiation therapy RCTs met
their primary endpoint (33%).
Journal impact factor of RCTs

The average impact factor of the journal in which the RCT
was published based on country of origin was assessed. Pub-
lications from RCTs undertaken in high income countries
had a higher average impact factor (23) than those
C Combination

None statedHospitalernational body

ncome country, or combination. Abbreviations: HIC = high-
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conducted in LMICs (9). When contrasting impact factors
between radiation therapy and systemic therapy RCTs, the
average impact factor for radiation therapy RCTs (20) was
similar to systemic therapy RCTs (23).
Discussion
This study of the global radiation therapy research land-
scape has highlighted several important findings. The first is
that despite radiation therapy being a key modality of cancer
control and cure, only 9% of oncology RCTs were devoted
to this area, compared with 87% in systemic therapies. This
has been observed before in specific tumor types, for exam-
ple a paper by Aggarwal et al10 highlighted the paucity of
radiation therapy RCT research in lung cancer.

One of the reasons for this discrepancy is likely to be due
to funding; for example, whereas RCTs of systemic therapies
are predominantly funded by industry, radiation therapy
RCTs are much more dependent on national or federal pub-
lic sector funding sources. There are also differences in evi-
dence requirements for market access. Whereas RCTs are
still considered the optimum evidence to support licensing
and market access for systemic therapies, the same evidence
thresholds are presently not required for market access for
radiotherapeutic options which need to demonstrate safety.
Furthermore, there are structural challenges with setting up
radiation therapy RCTs, as it requires high investment costs
and, particularly for software modifications, can be subject
to rapid changes over time which may result in the technol-
ogy becoming obsolete.11,12 In addition to these structural
factors, one also needs to consider whether as a clinical
community we are demanding the right level of evidence of
benefit for new innovations before adopting these into clini-
cal practice.

Another major finding is that presently only a small pro-
portion (13%) of RCTs are led by LMICs and mainly involve
China or India. International bodies lead most of the RCTs
undertaken across the combination LMIC and HIC settings,
for example, the International Atomic Energy Agency. In
addition, RCTs undertaken in LMICs may face challenges
in influencing global practices of care—we found that LMIC
RCTs were published in journals that had far lower impact
factors than HIC RCTs. This may be because the results
from trials performed in LMICs may not be broadly applica-
ble to HIC settings due to differences in patient populations
and radiation therapy infrastructure which necessitates
alternative questions or innovation to evaluate within clini-
cal studies.13

In this setting, it is crucial to encourage collaboration and
research capability in these regions. The commitment to
cancer trials would help create and improve existing infra-
structure to support the widening of access to local popula-
tions. It also enables diversification of the populations
included in RCTs and therefore the generalizability of find-
ings across clinical practice globally rather than a HIC to
LMIC dissemination model. Additionally, RCTs remain
Downloaded for Anonymous User (n/a) at American University 
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important in LMICs to drive effective health technology
assessment processes that can enable commitment to cost-
effective novel technologies rather than employing technol-
ogies that have dubious value to the health care system.13

Conducting research in LMICs has many barriers, which
will also translate to radiation therapy−specific work,
including reduced funding availability, significant clinical
commitments resulting in less protected research time, and
inadequate research infrastructure (ie, ethics and law, super-
visory, data collection and analysis).14-16 In addition, there
is little education of trainees in critical appraisal and
research methodology, which further reduces the number of
investigator-initiated regional studies.

Although there is an increasing number of RCTs from
large middle-income countries such as India and China,17,18

worryingly no RCTs were undertaken in sub-Saharan
Africa, which is likely to relate to the paucity of research
infrastructure and funding available. There is also a lack of
availability of radiation therapy equipment and workforce
in this setting, which both limits access to treatment and is
also is a barrier to research being conducted in these
regions.19,20 In particular, the large difference between avail-
ability and demand for radiation therapy in these regions
will make it difficult to protect the radiation therapy
machines for research time. However, it is important to
build research capacity to enable the development and test-
ing of innovations to address these infrastructure gaps. For
instance, research trials involving alternative fractionation
schedules or automation of the pathway, which would in
turn reduce treatment time and allow more patients to be
treated, may be an important strategy.

Our findings also suggest a bias toward tumors of higher
burden in HICs than in LMICs. For example, cervical cancer
which ranked first for 5-year local control and 5-year overall
survival benefit from radiation therapy, only ranked 8th for
volume of radiation therapy RCTs undertaken (Figs. 2 and
3). Conversely, head and neck cancer which, like cervical
cancer, necessitates radiation therapy for cancer control
ranked first according to the number of radiation therapy
RCTs conducted. The paucity of RCTs focusing on cervical
cancer is likely to relate to the fact that cervical cancer has
far higher incidence in low income countries than HICs,
with among the greatest burden in sub-Saharan Africa,21

where no radiation therapy RCTs were identified. The find-
ing is particularly relevant given the advent of the WHO
strategy22 to accelerate the eradication of cervical cancer as
a public health issue by improving access to radiation ther-
apy.23 Greater investment in RCTs would be a major step-
ping stone to achieving this goal by supporting the
continued optimization of cervical cancer treatments (mor-
bidity remains a major issue) as well as continue to provide
innovative advances in the practical delivery and schedul-
ing.

The study also finds that the funding of RCTs in radia-
tion therapy is quite different to systemic therapy RCT
funding. Industry funded only 17% of all radiation therapy
RCTs, compared with 79% of systemic RCTs, and 9% of
of Beirut from ClinicalKey.com by Elsevier on April 22, 
n. Copyright ©2024. Elsevier Inc. All rights reserved.
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radiation therapy RCTs had no funding stated compared
with 3% of systemic therapy trials. These results are corrob-
orated by a study by Jairam et al24 that demonstrated that
industry is more likely to fund RCTs in targeted therapies
than in radiation or multimodality treatment.

We also identified key differences in funding sources for
HIC and LMIC RCTs. Industry funded 20% of all HIC
RCTs but no RCTs undertaken purely in a LMIC setting.
The potential reasons for this have been outlined by Wells
et al,2 and include that industry may be reluctant to sponsor
regions with limited research infrastructure. Furthermore,
universal health coverage is limited for many patients living
in LMICs, and the prices of even standard treatment may
mean that companies are reluctant to run studies in these
countries because they do not represent viable markets for
high-cost technologies. There may also be differences in the
way systemic therapies are compensated by health systems
compared with radiation therapy treatments which make
systemic therapies more profitable for industry. The market
is also larger for pharmaceuticals given the population size
in many LMICs as well as the proportion of patients pre-
senting with more advanced incurable disease.

Following on from this work, it is essential from a
research policy standpoint to identify why industry is not
funding as many RCTs in radiation therapy in LMICs. At
present, 38% of RCTs in LMICs receive no explicit funding,
a stark statistic when we consider the growing cancer bur-
den in LMICs. A sustainable research funding infrastructure
is going to be imperative going forward especially in low-
income countries. In this regard the IAEA, and other inter-
national organizations may need to play a greater role in
supporting this.

Finally, the patterns seen with the domains of radiation
therapy RCTs demonstrate that trials involving combination
with a systemic therapy or change in dose fractionation are
the most common radiation therapy RCT categories. It
would be intriguing to understand why more trials are not
being conducted in new techniques or technologies for radi-
ation therapy, for example stereotactic ablative radiation
therapy, as a new and evolving treatment modality in radia-
tion therapy. The findings corroborate those by Aggarwal
et al,6 who found that most studies were performed in mul-
timodality therapy (ie, combination of RT with systemic
therapy) and different dose fractionation schedules. This is
likely to be a legacy of the preclinical research performed
during the 1980s and 1990s, which had more of a biological
emphasis, with research focusing on dose per fraction, hyp-
oxia, and drugr-adiation interactions.
Study limitations

One limitation of this study is that we chose a contemporary
4-year study period, 2014 to 2017 across all treatment
modalities. We expect this to be consistent with subsequent
years, but it could be subject to change. A further limitation
Downloaded for Anonymous User (n/a) at American University
2024. For personal use only. No other uses without permissio
is with regard to allocation of country of origin for RCTs.
This was selected based on country of first author affiliation
but we ran a sensitivity analysis with last author and found
negligible differences in the proportion of RCTs allocated to
HICs and LMIC.
Conclusions
This study has highlighted the need for greater investment
in radiation therapy RCTs and the disparities in conduct of
RCTs globally. The study emphases the urgent need for
more capacity building for cancer clinical trials in LMICs
and more sustainable funding sources.
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