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Objectives: To assess the quality and quantity of Saudi
publications in oncology over a 10-year period.

Methods: A systematic PubMed search was conducted
between January 2008 and December 2017 to retrieve
all Saudi oncology publications. Data about the
articles was collected. The level of evidence (LOE) was
independently assessed by 2 authors. Two 5-year periods
(2008-2012 and 2013-2017) were compared using the
relevant parameters. Clinicaltrials.gov was also searched
for all oncology trials registered in Saudi Arabia.
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Results: A total of 839 publications met our inclusion
criteria. The most common type of research was case
series, totaling 32% of all publications. Clinical trials
formed less than 2% of the total. The LOE was L, IL, III,
and IVin 0.3%, 2.1%, 58.4%, and 39.3% of the included
publications, respectively. The LOE was the same in the
2 periods. There were more publications in international
journals (p=0.004), more international collaborations
(p=0.001), and higher journal impact factors (p=0.037)
in 2013-2017 than in 2008-2012. Only 76 registered
clinical trials were found in the Clinicaltrials.gov registry.

Conclusion: Despite an increase in the number of Saudi
publications in the field of oncology over time, the LOE
did not change. There were, however, some improvements
in the international collaboration and journal impact
factor, as well as an increase in the number of studies
published in international journals. These observations
call for a national strategy to improve oncology research

in Saudi Arabia.
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ike many branches of medicine, oncology is a

dynamic field experiencing rapid changes in practice.
Many international institutions established clinical
practice guidelines for treating most types of cancers.'”
These guidelines are reviewed and updated periodically
by a panel of experts in the field with a focus on the
highest level of evidence (LOE). The highest LOE,
level I, is achieved through phase III randomized clinical
trials. Although there are obstacles in conducting such
trials, many oncology research groups around the world
have succeeded in designing, recruiting participants,
and completing well performed clinical trials that have
had a profound influence on global cancer treatment
over the years.

In Saudi Arabia, national cancer treatment guidelines
are based on data derived from different populations.*”
As cancers can vary in natural history, epidemiology,
and clinical outcomes between countries, it is important
to study each cancer type, especially the common ones,
in the local population.®? Clinical research will greatly
help Saudi physicians to understand these cancers and
assess the outcomes for local patients, who are usually
treated according to the existing evidence from other
countries.

Given the improving research facilities in Saudi
Arabia and the increasing number of practicing
oncologists, this was an appropriate time to study the
trends in the quantity and quality of oncology research
publications from Saudi Arabia over a 10-year period

Methods. PubMed, Medline, and Embase were
searched for all English-language articles from Saudi
Arabia published between January 2008 and December
2017. This study was considered a minimal risk and
therefore did not require the full approval of the
research ethics board. Fach database was searched
using the key words “cancer,” “oncology,” “tumor” or
“tumour,” and “Saudi Arabia”. Additionally, another
search was conducted by using the names of all relevant
Saudi institutions, including hospitals, medical cities,
cancer centers, and universities. The abstracts of these
studies were independently screened by the 2 authors
(oncologists) of this paper and only those that reported
on the Saudi population or had at least one author who
was affiliated with a Saudi institution were included.
Duplicate publications, letter to editors, and non-
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oncology-related publications were excluded. Preclinical
and laboratory-based papers that did not incorporate
clinical correlations were also excluded.

After a thorough review of the relevant papers, the
following information was collected: the article name
and year of publication, the names of the first and
senior authors and their affiliations and specialties,
collaboration with international institutions, the type
of research, the journal name and impact factor at the
time of publication, and the number of citations for the
article as of March 31, 2018. The 2- or 5-year impact
factor was extracted from the journal’s ofhicial website or
by using Google Scholar. The number of times the paper
had been cited was obtained using Google Scholar.

An LOE was independently assigned to each article
according to the 2011 Oxford Center of Evidence-Based
Medicine (OCEBM) Levels of Evidence'® by each of
the 2 authors. All discrepancies were resolved through
discussion between the authors or by consulting an
expert epidemiologist.

Two 5-year periods (2008-2012 and 2013-2017)
were compared and trends in the number and quality
of the publications were examined. The measures used
to determine quality included the type of research
(namely, clinical trial, observational), the presence of
international collaborations, the impact factor of the
journal (21 or <1) at the time of publication, whether it
was an international or a Saudi journal, and the LOE (I/
IT or ITI/IV). Research leading specialist was considered
an oncologist when the study lead author was a medical
oncologist, radiation oncologist, pediatric oncologist,
or hemato-oncologist. All other studies, including
those led by oncology surgeons, neurosurgeons, head
and neck surgeons, and others, were considered non-
oncologist-led research. The lead author was defined as
the first author. In cases where the first author listed
was not a consultant (for example, a student), the senior
author (last author) was considered the lead author.

The Clinicaltrials.gov site was also searched to review
the number and the fate of all registered clinical trials
up to March 31, 2018, that were based in or included
the participation of at least one Saudi center.

Analyses were performed using the SPSS software
(version 22, IBM Corporation, NY, USA). We used
the Pearson Chi-Square test with 2-sided p-values to
compare the different quality measures between the 2
time periods; p<0.05 was chosen as a level of statistical
significance.

Results. After screening the initial 3725 abstracts,
839 abstracts that met our inclusion criteria were
included. As seen in Figure 1, the number of publications
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increased over the 10-year period. Only 19 studies
were conducted in a prospective manner. The research
studies included 241 case reports, 265 case series, 4
cohort studies, 111 cross-sectional studies that included
surveys and epidemiological studies, 37 case-control
studies, 125 narrative review articles, 8 systematic
reviews and/or meta-analysis, 26 guidelines, 14 clinical
trials (2 phase I, nine phase II, and 3 phase III), and 8
studies that could not be classified (Figure 2).

Among the 9 phase II studies, only 2 were
randomized trials. International collaborations were
found in 182 studies (21.7%). The overall LOE was
I in 2 (0.3%) studies, II in 14 (2.1%) studies, III in
398 (58.4) studies, and IV in 268 studies (39.3%).
Level of evidence could not be applied in 157 studies.
The median number of citations was 4. The median
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Figure 1 - Overall trend for Saudi publications in oncology, 2008-2017.

journal impact factor was 1.5. Using 1 as a cut-off
point, a journal impact factor of 21 was found in 503
publications (66.4%), while 255 publications (33.6%)
were in journals with an impact factor of <1 and 81
publications were in journals with an unknown impact
factor. There were 256 oncologist-led studies (30.5%)
and 583 non-oncologist-led studies (69.5%). A majority
of the studies (15.1%) were published by pathologists,

as summarized in Table 1.

Table 1 - Saudi publications in oncology by specialty, 2008-2017.

Specialty n (%)

Medical oncology 84 (10.0)
Radiation oncology 65 (7.8)
Adult hemato-oncology 66 (7.9)
Pediatric hemato-oncology 35 (4.2
Surgical oncology 75 (8.9)
Head and Neck 36 (4.3)
Neurosurgery 21 (2.5
Urology 27 (3.2)
Gynecology 32 (3.8
Orthopedics 5 (0.6
Plastic 4 (0.5)
Medicine 67  (8.0)
Pediatrics 7 (0.8)
Dermatology 9 (1L.1)
Psychiatry 4 (0.5)
Epidemiology 31 (3.7)
Pathology 127 (15.1)
Radiology 28 (3.3
Palliative medicine 11 (1.3)
Others 105 (12.5)

Study type
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Clinical trials [l 1.67%
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Figure 2 - Types of Saudi oncology studies, 2008-2017.
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With regard to the institutional affiliation of the
lead author, the most frequently occurring institutions
were the King Faisal Specialist Hospital and Research
Centers in Riyadh and Jeddah with 266 publications
(31.7%), followed by the King Saud University with
142 publications (16.9%) and the Ministry of National
Guard hospitals including the King Saud bin Abdulaziz
University with 69 publications (8.2%). There were 106
studies published in Saudi journals (12.6%), while 732
studies (87.3%) were published in international journals
(the publication status of one study was unknown).

A comparison was made between papers published
during the periods 2008-2012 and 2013-2017. The
number of publications in international journals
compared to Saudi journals increased in the second
period compared to the first (p=0.004). Similarly,
international collaborations (p=0.001) and the impact
factor (21 or <1) of the journals improved in the second
period (p=0.037). Comparisons between clinical trials
and other studies (p=0.681), LOE of I/Il and LOE
of III/IV (p=0.279), and oncologist-led studies and
non-oncologist-led studies (p=0.594) did not show
statistically significant changes between the 2 periods.
Table 2 summarizes these findings.

A search of Clinicaltrials.gov found a total of 76 trials
up to March 31, 2018. Of these, 29 trials (38.2%) were
launched and based in a Saudi center and 47 (61.8%)
were based outside of the country. Of the trials based in
Saudi Arabia, only 3 involved collaboration with at least

one other national center and 3 involved participation
of one or more international centers. Of the 29 Saudi
studies, 6 were terminated due to poor accrual. Only
one terminated study involved collaboration with
another national center; no national or international
collaboration was found in the other terminated studies.
There were no terminations in the non-Saudi-based
trials. Figure 3 summarizes these findings.

Discussion. High quality research is essential to
advance medical practice. Given the inherent differences
in cancer epidemiology and outcomes between
countries, it is imperative that cancers are studied in
local populations.®® In Saudi Arabia, there has been an
increase in the number of cancer centers and practicing
cancer specialists over the past 10 years. However, there
are no reported data on the status of oncology research
in Saudi Arabia or on research quality and trends
over time. In this study, we found the overall trend
to be upward in terms of the number of publications.
However, the LOE did not change between the two
5-year periods, (2008-2012 and 2013-2017) and there
were only 14 clinical trials. The quality of research we
found in this study is mostly better than or at least similar
to what was found in other studies concerning different
specialties in Saudi Arabia. For example, in a similar
study on Saudi neurosurgery publications, the LOE
was IV in 91% of 377 publications over a longer time
frame compared to 39.3% in our study."" International

Table 2 - Comparison between the two 5-year periods (2008-2012 and 2013-2017).

Compared elements 2008-2012 2013-2017 P-valuet
n (%) (%)
Journals 0.004
International 180 (81.4) 552 (89.3)
Saudi 40 (18.1) 66 (10.7)
Unknown value 1 (0.5)
International collaborations 1/220 (0.5) 187/619 (30.2) 0.001
(journals with international collaboration/
total)
Impact factor 0.037
<1 79 (35.9) 176 (28.4)
>1 127 (57.7) 376 (60.8)
Unknown value 14 (6.4) 67 (10.8)
Type of studies 0.681
Clinical trial 3 (1.4) 11 (1.8)
Others 217 (98.6) 608 (98.2)
Levels of evidence (I/II vs. III/IV) 0.279
/11 3 (1.6) 13 (2.6)
/v 183 (98.4) 484 (97.4)
Not applicable’ 34 122
Research leading specialist 0.594
Oncologist 64 (29.1) 192 (31.0)
Others 156 (70.9) 427 (69.0)

"This includes review articles. These studies has percentage calculations.
“Pearson Chi-square test
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Figure 2 - Status of oncology clinical trials in Saudi Arabia up to March
31, 2018.

collaborations made up 10.9% of the total publications
compared to 21.7% in our study, and Saudi journals
accounted for 26% of the publications, compared to
12.6% in our study. The median number of citations
in that study (n=11) was higher than that observed
in our study (n=4), which may be a reflection of the
longer time frame. The journal impact factor, using 1 as
a cut-off point, was similar in both studies: 64.5% >1
and 35.5% <1 in the neurosurgery study, compared to
66.4% =1 and 33.6% <1 in our study.

Two other studies examined the LOE in the Saudi
literature for orthopedic (86%) and plastic surgery
(91%) and found that most publications were associated
with LOE IV.'*"* Consistent with our findings, the
orthopedic study found no difference in the LOE over
2 decades. Two more studies that reported on Saudi
publications for abdominal surgery (50.5%) and clinical
epilepsy (53.3%) found that the LOE was mostly III,
which is close to our value of 58.4%.'*"> We could not
find any international data on oncology research for
comparison.

It is also important to note that about 75.2% of
all studies we found were case reports, case series and
review articles which have a limited contribution to the
literature. This implies that there is a lack of knowledge
about cancer epidemiology and cancer patient outcomes
in Saudi Arabia. Interestingly, most of the included
publications in our study were considered novel with

no preceding similar studies from Saudi Arabia. The
unique aspect of this study lies in providing novel and
detailed data about Saudi publications in a specialized
field. We looked at the number of publications by
institutions and specialties. Not surprisingly, most of
the publications came from the King Faisal Specialist
Hospital and Research Centers in Riyadh and Jeddah
(31.7%). This is probably due to the advanced and
pioneering oncology services and research facilities in
these hospitals compared to others in Saudi Arabia.
Though we excluded preclinical and laboratory-based
data, Saudi pathologists published a majority of the
studies in clinical oncology in Saudi Arabia over the
examined period; most of these publications involved
at least one co-author from a clinical specialty. This
is a good example of collaboration between different
specialists in conducting research, which may have
resulted in a higher number of publications by
pathologists as compared to other specialists.

To provide an insight into oncology clinical trials in
Saudi Arabia, we reviewed all clinical trials conducted in
Saudi Arabia that were registered on Clinicaltrials.gov
up to March 31, 2018. As indicated in Figure 3, a total
of 76 trials were found; 29 of those were initiated and
based in Saudi Arabia. None of the trials that were
based out of the country was terminated, while 6 of
the Saudi-based ones were terminated due to poor
accrual. Only 3 Saudi-based clinical trials involved a
collaboration with at least one other national center
and 3 other trials involved participation of one or
more international centers. Among the Saudi-based
studies that were terminated, only one (1/6) involved
collaboration with another national center. This
indicates that collaboration with other centers may
be necessary for complete accrual for oncology trials
in Saudi Arabia. The relatively low number of clinical
trials in Saudi Arabia must be interpreted with caution,
as there may be some in-house studies that were not
registered on Clinicaltrials.gov. It is important to
differentiate between the 14 published clinical trials
that we found for the period 2008-2017 and the 76
registered trials on Clinicaltrials.gov that included all
clinical trials up to March 31, 2018.

Cancer centers in Saudi Arabia apply a high and
the most recent standard of care for cancer patients.
Although some centers have a reasonable in-place
research framework, there are existing challenges in
conducting research, especially clinical trials, in Saudi
Arabia.'®" For clinicians working in high-volume
cancer centers, there is usually limited time for research,
especially for time-consuming and labor-intensive
clinical trials. Furthermore, the drive to conduct research
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is limited, to a large extent, to academic institutions.'®
Research funding and cultural factors are other major
obstacles. Speaking to these issues, we are conducting a
nationwide cross-sectional study examining the factors
that limit research productivity from the perspective of
practicing Saudi oncologists. To overcome some of the
challenges in conducting clinical trials, an increase in
national collaboration is required. Successful examples
of such collaborations are evident in North American
and European institutions.'”!

This paper is an observational study of Saudi
publications in the field of oncology; it may also serve
as a metric to measure improvements in the quality of
Saudi oncology research in the future. The limitations of
this study include the fact that we may have missed some
studies due to misspellings of the institutional names,
some studies not being registered on clinicaltrials.gov
or indexed in PubMed, or studies being published in
languages other than English. The number of citations
for each study was checked using Google Scholar,
which has its own limitations, and was concluded by
March 31, 2018, potentially excluding citations for
studies published after that date. Similarly, the historical
journal impact factor at the time of publication was
missing for some of the journals, so Google Scholar
was used as an alternative. Finally, grouping the LOE
into 2 groups (I/II and III/IV) is probably not ideal; we
chose to do so based on the strength of the LOE and to
allow for a simplified comparison of the 2 groups with
a respectable number of studies.

In conclusion, despite the increasing volume of
Saudi publications in the field of oncology over time,
the quality of research did not change. However,
there were some improvements in the amount of
international collaboration and journal impact factor,
as well as an increase in the number of studies published
in international journals, though only a few clinical
trials were found. These observations call for a national
strategy to improve oncology research in Saudi Arabia.
One approach is to establish multidisciplinary and
collaborative national research groups concerning each
specific cancer site.
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