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Abstract 

Background Armed conflict can disrupt oncology care profoundly, resulting in worsened health outcomes for can-
cer patients. Syria has endured armed conflict for over a decade, resulting in a severe breakdown of its healthcare 
services. The aim of this systematic review was to assess the available evidence on the burden of cancer and oncology 
services in Syria and how they have been affected during the conflict.

Methods Eight academic and six grey literature databases were searched for English- and Arabic-language studies 
published from March 2011 until February 2024. Studies reporting any outcomes relating to the burden of cancer 
or the state of oncology services in wartime Syria were considered for inclusion, although case reports and scoping 
reviews were excluded. A narrative synthesis of findings was performed.

Results Of 5,801 studies identified, 28 studies from academic (23) and grey literature (5) were eligible. Papers which 
reported on the burden of cancer showed an overall increase in cancer incidence and mortality between 2012 
and 2022 (most recent data available). Most services were noted to be concentrated in Syria’s capital, Damascus. The 
main identified themes related to the challenges of providing oncology services with staff shortages, chemothera-
peutic drug shortages, insufficient radiotherapy services, and a lack of screening and palliative care noted.

Conclusion There is insufficient high-quality exploration of the burden of cancer and the state of oncology services 
across Syria in academic and grey literature. Syria’s health system is divided, creating disparities in access to oncology 
services, most of which are concentrated in Damascus, exacerbating pre-existing inequalities. The sparsity of robust 
data reinforces the need for high-quality data, including the use of national or other cancer registries with data 
from all regions of Syria, including those under opposition control. As the country rebuilds its healthcare systems, 
policymakers should focus on addressing inequities in oncology service availability to support equity of services.
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Background
With the rapidly growing and ageing populations world-
wide, the global burden of non-communicable diseases 
(NCDs), including cancer, has increased [1]. Cancer is a 
leading cause of mortality, with almost 10 million deaths 
internationally in 2022 alone [2]. The GLOBOCAN 
(Global Cancer Incidence, Mortality and Prevalence) 
2020 study, conducted by the International Agency for 
Research on Cancer (IARC), suggested that cancer was 
the first or second leading cause of premature death in 
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almost 100 countries [3]. As the global population will 
likely rise above 9  billion by 2040 [4], IARC also pre-
dicted cancer incidence and mortality to increase in this 
timeframe by 49.7% and 62.5%, respectively [5, 6].

Providing oncology services and ensuring pathways to 
care remain open can be particularly challenging during 
armed conflicts [7]. Contemporary conflict using high 
grade ordnance creates serious direct and reverberating 
impacts on complex cancer services forcing the displace-
ment of healthcare workers and patients [8]. Conflict’s 
effects on social determinants are such that patients pre-
sent with more advanced disease and challenges around 
continued healthcare access can also impact continuity 
of care; these may include delays to starting treatment, 
missed diseases, inadequate quality or availability of 
therapeutics which may have a different side effect pro-
file than more recent therapeutics [9, 10]. A recent paper 
which explored ‘financial toxicity’ among cancer patients 
in northwest Syria (NWS) noted the complex finan-
cial challenges which cancer patients face and that an 
improved approach to funding in humanitarian contexts 
is required [11]. Additionally, transport or accommoda-
tion costs may also impede access to oncology services, 
particularly where they are not locally available.

Over thirteen years have passed since the March 2011 
Syrian uprising, which subsequently descended into a 
protracted armed conflict causing the worst humanitar-
ian crisis of the 21st century. Intense fighting has left over 
500,000 Syrians killed [12] and displaced over 11 million 
people from their homes, including 6.7  million inter-
nally displaced people (IDPs), as of 2024 [13]. The ongo-
ing conflict has resulted in severe degradation of Syria’s 
oncology services, exacerbating issues around access to 
services. Healthcare in Syria has been ‘weaponized’, forc-
ing many healthcare workers (including oncologists and 
haematologists) to leave Syria [8, 14, 15]. Healthcare 
access has also been exacerbated by the economic col-
lapse which has left over 90% of Syrians living below the 
poverty line, with internally displaced people particularly 
affected [16, 17]. Dramatically worse social determinants 
coupled with reduced availability of cancer services has 
affected timely access to oncology services. One study 
which included breast cancer patients at a hospital in 
Damascus from 2019 to 2022 found that 61% of patients 
were diagnosed at stage III or above [18]. Data from Eng-
land (a health system unaffected by conflict, ) notes that 
5-year survival for breast cancer falls from ~ 100% at 
stage I to ~ 70% and ~ 25% at stages III and IV respec-
tively according to Cancer Research UK [19].

Prior to the conflict, Syria had experienced an epide-
miological shift from communicable to non-commu-
nicable diseases, with NCDs causing over 75% of total 
mortality and cancer alone accounting for 8% [20]. The 

Syrian National Cancer Registry had been set up in 
2002 and was a hospital based registry that mainly col-
lected data from hospital records as well as some data 
from pathology laboratories, with the aim of becoming 
a reliable source of population based cancer data. Can-
cers were classified using the International Classification 
of Disease-Oncology (ICD-O) classification system. It 
reported a cancer prevalence of 67 per 100,000 popula-
tion in 2005 [85] and 81 per 100,000 population in 2009 
[86]. However, there was limited data availability in 30% 
of the country and correct reporting of cancer deaths was 
found to be an issue particularly in rural areas [86]. By 
2007 support from WHO IARC became more erratic, 
impacting overall levels of data collection and uprisings 
then descent into conflict in 2011 resulted in the com-
plete halt of the registry.

Before the conflict, specialised oncology services were 
available in Syria, with government-funded cancer clin-
ics providing free care in some areas and a large cancer 
specialist hospital located in rural Damascus [15]. In the 
early 2000s there were incremental improvements in 
oncology care, due to support by international develop-
ment agencies such as the European Investment Bank 
and the German GIZ, such as the opening of two new 
cancer centres in Aleppo and Homs and the introduction 
of a breast screening program [23]. However, there were 
also geographical disparities in service provision particu-
larly along urban/rural divides. Healthcare in areas such 
as Idlib and northeast Syria suffered from low invest-
ment, chronic under-staffing and governmental negli-
gence, which have worsened during the conflict [21, 22]. 
According to the World Health Organisation (WHO), in 
2016, some five years into the conflict, there were four 
hospitals providing cancer care in Damascus city, one in 
As-Sweida, four in Homs city, three in Tartous, one in 
Lattakia, one in Hama and three in Aleppo city providing 
cancer care for the entire population of the north of Syria 
[23].

Although there has been increasing literature reporting 
on the burden of cancer (BOC) and the challenges of can-
cer care for Syrian refugees, there has been no systematic 
assessment. Published research on Syrian refugees notes 
multiple challenges leading to delayed diagnosis and a 
high burden of cost, often borne by the refugees. Kutluk 
et  al. found that 40% of 268 patients reviewed in their 
study from Konya, Turkey had metastatic disease at pres-
entation [10]. In a Lebanese study of 113 women with 
breast cancer in Lebanon, 65.5% presented with locally 
advanced or metastatic disease prompting a worse out-
come. A qualitative study by Marzouk et al. explored can-
cer care for Syrian refugees in Jordan noting the impact 
of funding, poor access to screening or timely diagnosis 
on the experience of patients with cancer [24].
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This systematic review aims to identify available lit-
erature that describes the BOC and the provision of 
oncology services in Syria to identify gaps in literature 
and services.

Methods
This systematic review has been conducted in accord-
ance with the Preferred Reporting Items for Systematic 
Reviews and Meta-analyses (PRISMA) guidelines [25]. 
The research questions of this review were:

1) What is described in the academic and grey litera-
ture about the burden of cancer during the conflict in 
Syria?

2) What is described in the academic and grey literature 
about the quality and availability of oncology services 
in wartime Syria?

A systematic literature search was conducted up to 
February 2024 through eight English language data-
bases (Embase, Global Health, Medline, Web of Sci-
ence, Scopus, LILACS (Latin American and Caribbean 
Health Sciences Literature), CINAHL (Cumulative 
Index to Nursing and Allied Health Literature), Psy-
cInfo). A search of the grey literature was also per-
formed through relevant Syrian and international 
organisational websites (e.g., WHO, UN (united 
Nations), UNOCHA (United Nations Office for the 
Coordination of Humanitarian Affairs), UNICEF 
(United Nations International Children’s Emergency 
Fund)) and through six grey literature databases 
(ReliefWeb, Google Scholar, Health Management Infor-
mation Centre King’s, OpenGrey, NICE (National Insti-
tute for Health and Care Excellence) Evidence Search).

Inclusion criteria
Since we expected a narrow evidence base, we chose 
to expand the search by using broad inclusion criteria. 
Populations of interest were people of all ages and eth-
nicities located within Syria at the time of recording. 
We included all papers published between March 2011 
and February 2024. Reported outcomes had to be rel-
evant to one of two broad themes: (i) BOC or (ii) provi-
sion of oncology services. For oncology provision, any 
paper addressing the quality of services or Penchansky 
& Thomas’s five dimensions of healthcare access was 
deemed relevant [26]. Academic studies could be of any 
mixed methods, quantitative or qualitative study design, 
but case reports and scoping reviews were excluded. 
Grey literature included published reports or factsheets 
from international organisations, but newspaper articles 
were excluded. Only the most recently published report 
was included if reports were part of a series. Table  1 
shows the inclusion and exclusion criteria of this study.

Search strategy
Searches were conducted on academic databases using 
search terms falling under two themes, (i) location (e.g., 
Syria) and (ii) cancer (e.g., oncology). To ensure the 
inclusion of all relevant literature, search strings included 
truncated versions of search terms, spelling variants, 
misspellings, synonyms, and medical subject heading 
(MeSH) terms where possible. Table 2 shows an overview 
of the search strategy.

Study selection
Three researchers screened the search results (HA, 
Aal and LB); where there was a discrepancy, two other 
researchers mediated (AAb and MH.) Citations of studies 
from search results were imported into Covidence, a sys-
tematic review management software. Title and abstract 

Table 1 A table showing the inclusion and exclusion criteria for the systematic review

Inclusion Criteria Exclusion Criteria

Geographical Location Syrian Arab Republic Syrian refugees outside of the borders of the Syrian Arab 
Republic

Population Oncology patients of all age groups. Can be of any ethnicity/
refugee/citizenship status in Syria’s borders

None

Study Period March 2011-February 2024 Data only before March 2011 or after February 2024

Reported Outcome Qualitative/quantitative data on the burden of cancer 
or the availability/quality of oncology services

Study Designs Mixed methods/ quantitative/ qualitative study designs 
from academic or grey literature

Case reports, scoping reviews
Grey – Data not published in the form of an official report/ 
fact sheet e.g. newspaper articles

Data Source Type Primary and secondary data sources including cohort reviews, 
case-controlled studies.

Literature reviews

Language English and Arabic language articles Non-English or -Arabic language
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screening were performed, followed by full-text screen-
ing by three researchers (HA, Aal and LB). The included 
papers from these two screening phases moved forward 
to the data extraction phase.

Data extraction
Key information from each paper was extracted onto 
a prepared data extraction spreadsheet. Columns were 
arranged to record important variables of interest. Col-
umn headings fell under three main categories:

1) Source Identifiers – ‘First Author’, ‘Publication Year’, 
‘Study Title’.

2) Source Characteristics – ‘Study Design’, ‘Study Set-
ting’, ‘Study Period’, ‘Population’.

3) Findings – including ‘Methods’, ‘Key Findings’, ‘Con-
clusions’ and ‘Limitations’. The ‘Key Findings’ col-
umn was subdivided into ‘BOC (Quantitative)’, ‘BOC 
(Qualitative)’, ‘Oncology (Quantitative)’ and ‘Oncol-
ogy (Qualitative)’ for easy comparison.

Incidence and mortality data from the Global Can-
cer Observatory 2022 and the Global Burden of Dis-
ease (GBD) 2021 studies were extracted directly from 
the datasets and can be found in Appendices A and B 
respectively.

Data analysis/synthesis
Key information from each paper was identified. Arti-
cles discussing similar outcomes were grouped together. 
Due to the quantitative heterogeneity of outcome 
reporting between the included studies, a meta-analy-
sis of results was not performed. Instead, a qualitative/

narrative synthesis of findings was done to examine the 
data. This included performing a preliminary synthesis 
to describe findings which was then consolidated by 
exploring patterns that emerged across study results 
and the factors influencing these patterns. To judge the 
robustness of the synthesis, data sources and method-
ologies were scrutinised.

Risk of bias assessment
Risk of bias (ROB) was not used to exclude any papers. 
However, ROB assessments were conducted for aca-
demic literature papers. The Newcastle-Ottawa Scale 
(NOS) was amended to appraise cross-sectional and 
retrospective epidemiological studies [27]. For quali-
tative studies and narrative reviews, the Critical 
Appraisal Skills Programme (CASP) tool was used [28], 
while case series were scored using the Joanna Briggs 
Institute (JBI) checklist [29].

Results
A search of the literature yielded 5,799 results. After 
removing duplicates and screening through abstracts 
and full texts for study eligibility, 23 academic papers 
were identified for inclusion [15, 18, 23, 30–49]. The 
reasons for exclusion after full-text screening were: 
outcomes not of interest (n = 129), ineligible study 
setting (n = 44), ineligible study period (n = 13) and 
ineligible study design (n = 37). A search through grey 
literature found five papers [50–54], bringing the total 
number of included papers to 28. Figure 1 summarises 
the selection process.

Table 2 An overview of the search strategy used for academic databases

Where appropriate, MeSH terms, spelling variations and truncations of each search term were also included in searches

Search No. Search Term

#1 Syria OR Syrian Arab Republic

#2 Eastern Mediterranean

#3 Levant

#4 Damascus OR Aleppo OR Daraa OR Deir ez-Zor OR Hama OR Homs 
OR Lattakia OR Raqqa OR Al-Hasakah OR Qamishli OR Tartus OR Douma 
OR Ghouta OR Manbij OR Idlib OR Quneitra OR As-Suwayda

#5 #1 OR #2 OR #3 OR #4

#6 Neoplasm

#7 Carcinoma

#8 Tumour

#9 Oncology

#10 Cancer

#11 #6 OR #7 OR #8 OR #9 OR #10

#12 #5 AND #11
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Study characteristics
Of the 23 academic papers, eight were of a retrospec-
tive epidemiological study design. These typically 
reported incidence, prevalence, and mortality (IPM) 
of cancers at a national population level for Syria 
compared against other Asian or Eastern Mediterra-
nean (EM) countries. Of the remaining nine academic 
papers, five studies covered BOC or oncology services 
in Damascus hospitals, one study focused on oncology 

services in Aleppo, and three studies surveyed oncol-
ogy professionals from across Syria. These nine studies 
were of the following study designs: case series (N = 5), 
cross-sectional (N = 3) and narrative review (N = 1).

The five included grey literature papers were pub-
lished by WHO and its affiliates as well as a report by 
the Syrian American Medical Society (SAMS) co-pub-
lished with Relief International (RI) [50]. The included 
studies gathered information by extracting data from 

Fig. 1 A diagram showing the study selection process to identify eligible studies
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the Ministry of Health or international studies such as 
GLOBOCAN and through surveys or interviews with 
Syrian health workers or patients across Syria.

Burden of cancer
Cancers at a national level
Of the seven academic studies measuring BOC for Syria 
at the national population level, the majority were retro-
spective epidemiological studies [30–36]. Key findings of 
studies reporting BOC are summarised in Table 3.

Most studies reported data from GLOBOCAN [35–42]. 
According to GLOBOCAN 2022 estimates, the overall 
age-standardised rate (ASR) incidence of cancer was at 
135.7 per 100,000, with overall ASR mortality at 89.6 per 
100,000 in 2022 (see Appendix A). Incidence and mortal-
ity saw a 31.7% increase and 40% increase, respectively, 
when compared to 2015 estimates from the GBD study 
[34]. The large differences in incidence and mortality rates 
may have been due to the lack of high-quality data and 
discrepancies in collection methods. Due to the absence 
of a national cancer registry in Syria from 2011 onwards, 
GLOBOCAN IPM estimates were calculated by extrapo-
lating mortality: incidence data from neighbouring coun-
tries [87]. The GBD study, meanwhile, used mortality rates 
from vital registration data to then estimate incidence. 
There is also variation between both methods in the cod-
ing for different cancers which can impact estimates [88]. 
These variations in data collection and sources could 
result in potential sampling and measurement biases 
making the data from these studies less reliable [89]. This 
also impacts longitudinal analysis of cancer burden in 
Syria as comparisons between the two studies may not be 
valid due to the significant variation in research methods.

Breast cancer
Two papers addressed the burden of breast cancer at a 
national level. Breast cancer was the most common can-
cer for women in Syria in the years 2012, 2018 and 2022 
[33, 35]. According to GLOBOCAN estimates, ASR inci-
dence and mortality rose by 28.2% and 25.1%, respec-
tively, between 2012–2018 [33, 35]. From 2018 to 2022, 
incidence and mortality fell by 31.4% and 22.3% respec-
tively ([35], Appendix A).

Other cancers
Three papers reported the IPM of other cancers in 
2012 [30–32]. When compared to GLOBOCAN 2022 
data, colorectal cancer ASR of incidence and mortality 
decreased by 32.7% and 33.3%, respectively [32]. The ASR 
of incidence for testicular cancer rose by 42.9% between 
2012 and 2022, although the ASR of mortality dropped 
by 37.5% [31]. In the same period, the ASR of incidence 

of oral cancer dropped by 35% while the ASR of mortality 
rose by 12.5% [30].

Cancers at a subnational level
Six papers examined BOC at a subnational level [23, 37, 
38, 47–49]. Al Hasan et  al. looked at the demographics 
of 37 paediatric retinoblastoma patients at Almouassat 
University Hospital [37]. Sex ratios (1.6  M/F), propor-
tion of hereditary cases (24.3%) and proportion of cases 
diagnosed at stages III/IV (27%) were all consistent with 
similar studies from Mexico and Saudi Arabia [55, 56]. 
Kakaje et al. reported on the demographics of 203 paedi-
atric acute lymphoblastic leukaemia patients in Damas-
cus [38]. Although age and sex ratios of patients were 
similar to those in comparable populations, there was a 
higher proportion of high-risk patients (48.4%) and their 
prognosis was typically poorer [57, 58].

Atassi et  al. retrospectively analysed histopathol-
ogy reports for all cancer specimens from the Al Rai 
pathology laboratory serving NWS between January 
and December 2020 [47]. The most common cancer in 
women was breast cancer (38.3%) and in men was blad-
der cancer (15.7%). Of the 33 bladder cancer specimens, 
48.5% were high grade and 24.2% were locally invasive. 
Of the 34 breast cancer specimens 64.7% were stage III 
or above, which is similar to findings from Nahhat et al.’s 
study that reviewed medical notes for breast cancer 
patients at Al Bairouni University Hospital in Damas-
cus, between January 2019 and May 2022 and found that 
61% of patients were stage III or above at diagnosis [18]. 
Manachi et  al. reviewed cancer cases from the Al Bair-
ouni University Hospital based registry in 2020. They 
found that breast (24.4%), head and neck (22%) and lung 
cancers (9.8%) were the top three cancers recorded at the 
hospital in that year [23].

Baddour and Al-Mahmoud [49] reviewed cases of 
patients undergoing radiotherapy treatment at Tishreen 
University Hospital between 2019 and 2020. They found 
the most common cancer treated was breast cancer and 
that the greatest proportion of patients treated hailed 
from Aleppo (30%). Of note, 33.4% of patients were cur-
rent or previous smokers and smokers made up 65% of 
lung cancer, 70% of laryngeal cancer and 58% of blad-
der cancer patients [49]. Harfouch et  al. retrospectively 
analysed medical notes of patients diagnosed with colo-
rectal cancer in Tishreen University Hospital in Lattakia 
between 2014 and 2018. They noted an increase in the 
number of colorectal cancer cases as a percentage of all 
tumours of 0.72% from 2014 to 2018 [48]. However, the 
number of colorectal cases as a percentage of all cancer 
cases in the hospital in 2018 was 8.07%, which is lower 
than the global comparison of 10.2%.
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Oncology services
Fifteen papers discussed the quality or availability of 
oncology care, four of which were WHO reports [15, 18, 
39–46, 50–54]. These examined outcomes falling under 
five main themes: hospital and clinic availability (n = 6) 
[15, 41, 46, 50, 51, 54], adequacy of staffing (n = 6) [15, 41, 
42, 50, 51, 53], resource and treatment availability (n = 13) 
[15, 39–44, 46, 50–54], affordability of care (n = 6) [15, 
40, 41, 50–52], and availability of screening and pallia-
tive care (n = 8) [15, 18, 41, 45, 51–53]. Key findings from 
these studies are outlined in Table 4.

Distribution of services
The WHO Health Resources and Services Availability 
Monitoring System (HeRAMS) report in 2020 found the 
availability of medicines for cancer and the availability of 
cancer treatment services across Syrian public hospitals 
to be 19% and 29% respectively [54]. Oncology services 
were largely concentrated around government controlled 
Damascus and Rural Damascus, where 89.6% of can-
cer consultations took place. Like many countries in the 
region and internationally, cancer services tend to be con-
centrated in major urban centres, particularly Damascus, 
Aleppo, Homs, Lattakia and Tartous. Figure 2 shows the 
location of the different cancer centres throughout Syria. 
However, the centres did not provide the same range or 
level of services with Damascus and Aleppo providing the 
most advanced cancer care. Since the conflict, some of the 
decentralisation of services has been reversed; for exam-
ple, Al-Bayrouni centre in Damascus is estimated to han-
dle more than 60% of total oncology care [23]. Faris et al. ‘s 
WHO report surveying eight government-controlled hos-
pitals in 2016 found Al-Bairouni Hospital in rural Damas-
cus to provide the most cancer consultations, followed 
by hospitals in Lattakia and Damascus respectively [51]. 
Manachi et  al. report that Al Bairouni hospital manages 
60% of cancer patients in Syria and that it is the only thy-
roid cancer treatment centre in the country [23]. Nahhat 
et al. in their review of medical notes of 2,367 breast can-
cer patients in Al-Bairouni Hospital found that patients 
from Homs and Hama were more likely to present with 
metastatic disease than patients from other areas of Syria 
[18].

The lack of radiotherapy facilities in Syria was a recur-
ring theme across the studies, with absence of facilities in 
Aleppo governorate forcing patients to travel to Damas-
cus and Lattakia, or abandon treatment entirely [15, 41]. 
The 2023 report by SAMS and RI highlights the difficul-
ties of providing cancer care in NWS which is mainly 
non-government controlled and where the majority of 
healthcare is provided by non-governmental organisa-
tions (NGOs) and funded by international donors. They 

report that most hospitals in the area provide diagnostic 
and resective surgeries for cancer but there are only three 
centres that provide basic chemotherapy regimens and 
radiotherapy treatment is not available in NWS. Patients 
who require radiotherapy are referred to treatment cen-
tres in Turkey with referrals taking between one and six 
months before treatment is started [50]. SAMS estab-
lished an oncology centre in Idlib city in 2018 which is 
the only specialised centre providing oncology care for 
the population of non-government controlled NWS [47].

Adequacy of staffing
A paper by Sahloul et al., surveying 35 oncologists across 
Syria in 2015, found that only Damascus met the National 
Cancer Institute’s guidelines for staffing levels [41]. Staff-
ing between cities was highly variable, with over 20 spe-
cialised oncologists (subspecialty not known) found in 
government-controlled Damascus and just 6 located in 
the similarly populated city of Aleppo. They were all in 
government-controlled west Aleppo, making it very dif-
ficult for cancer patients in rebel-held east Aleppo to 
seek treatment. Faris et al. found the lack of specialised 
oncologists and nurses to be a ‘root challenge’ [51]. The 
average numbers of medical oncologists and surgeons 
conducting cancer operations were 5 and 9 respectively, 
although these numbers may have been skewed upwards 
by the inclusion of major cancer centres. The WHO 
Cancer Country Profile 2020 found 12.9 medical physi-
cists to be available per 10,000 cancer patients in Syria, 
slightly higher than the global median of 12.0 and in line 
with averages for the EM region [53]; however given 
the high proportion of healthcare workers who have left 
Syria since 2011, this figure may have significantly over-
estimated staffing numbers. Patenaude et  al. found that 
worry for the safety of family and friends during the con-
flict profoundly affected the psychological state of health-
care workers [42]. The SAMS and RI 2023 advocacy brief 
reports that there are only 35 oncologists currently in 
Syria and they cite inadequate staffing as one of the main 
factors leading to poor cancer care for patients [50].

Resource availability
The lack of cancer medicines was addressed in seven 
papers [15, 39–41, 44, 51, 54]. Essential cancer medi-
cines were sometimes available in major cities such as 
Damascus and Aleppo, but shortages did occur, typically 
once or twice per month [51] and often caused delays 
in treatment for up to several months [15]. A 2013 case 
series reported drug shortages in Damascus forcing 
regimens to be modified [39]. Furthermore, availabil-
ity of more advanced cancer medicines such as targeted 
therapy was limited across all of Syria including Damas-
cus [15, 41]. Unreliable supply chains, poor and unsafe 
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transport networks [44] and economic sanctions [15] 
were reported to be responsible for these shortages, 
with one study reporting that transporting medications 
into besieged areas was especially difficult [41]. Benbra-
him et al.’s study on national responses to the COVID-19 
pandemic found that there were guidelines for oncol-
ogy services in Syria to protect against infection spread, 
including use of personal protective equipment; how-
ever, there was no mention of the implementation of 
these guidelines [43]. SAMS and RI report that in 2022, 
there were seven computed tomography (CT) scan-
ners, one magnetic resonance imaging (MRI) machine 
and four mammograms to serve the entire population of 
NWS which is mainly non-government controlled [50]. 
They also report that in NWS, there are five health cen-
tres in Aleppo and nine health centres in Idlib that pro-
vide ultrasound radiography diagnostic imaging for the 

population. Hanafi et al. in their cross-sectional study of 
519 breast cancer patients at the government-controlled 
Al-Bairouni Hospital in August to September 2019 found 
that lack of accessible healthcare was the only factor to 
have a significant impact on total delay in management. 
Of their patient cohort, 55% presented with advanced 
cancer and 20% reported reduced healthcare access due 
to armed conflict [46].

Affordability of care
Three studies cited the affordability of oncology care as 
a major challenge faced by most Syrian cancer patients 
during the years of conflict. Patients were often forced 
to pay out-of-pocket due to near absence of health insur-
ance coverage [15, 40, 41]. In their survey of government-
controlled hospitals, Faris et  al. found that 15% of total 
cancer care costs were paid out-of-pocket by patients and 

Fig. 2 This map from WHO shows the main cancer centres across Syria. It is from 2016 but the main cancer centres in areas under government 
control remain the same; there are still no cancer centres in northeast Syria and only one cancer centre (Idlib Oncology Centre) in northwest Syria 
[23]
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just 3% were covered by health insurance [51]. Another 
study in 2016 found that costs of cancer care ranged 
between $100-$1000 monthly, which was reported to be 
too expensive for the average Syrian. This was a particular 
issue in rebel-held areas, as patients could not be referred 
to the two treatment centres in Damascus where costs 
were covered by the government [41]. The WHO Country 
Capacity Survey (CCS) in 2017 did mention key services 
such as radiotherapy and subsidised chemotherapy being 
available in public hospitals, but there was no reference to 
the level of coverage [52]. In non-government-controlled 
NWS, according to the report by SAMS and RI, where 
healthcare provision is funded by external donors, cancer 
care is considered tertiary level healthcare and as such is 
not funded by these donors and NGOs are required to 
fundraise independently for these provisions [50]. There-
fore, the availability of free of charge diagnostic and treat-
ment services for cancer is very limited for a population 
where 90% live below the poverty line [59].

Screening
Several papers mentioned the presence of cervical (pap 
smear) and opportunistic breast (mammogram) can-
cer screening programmes [15, 18, 41, 45, 50–53]. One 
paper reports that as of 2015, these were only avail-
able in Damascus [41]. In contrast, Manachi et  al. [23] 
in their book chapter report that the first breast cancer 
screening programme in Syria was started in 2019 and 
that a national cervical screening programme was initi-
ated in 2021 [23]. In Nahhat et al.’s study of breast can-
cer patients, they found that 95% had not enrolled in a 
breast screening programme before diagnosis and 61% of 
patients had stage III or more advanced breast cancer at 
diagnosis [18]. In Bruni et al.’s study looking at the status 
of cervical screening programmes in 202 countries, they 
found that in Syria 5% of the target population undertook 
cervical screening between 2014 and 2019 [45].

Palliative care
Three studies cited a lack of palliative care across Syria, 
both in primary care and the community [15, 51, 52]. 
Although Faris et al. found that 88% of inpatient settings 
had provided palliative care, availability was lower in out-
patient (75%) and community-based (63%) settings. They 
reported that inadequate funding (88%) and lack of staff-
ing (88%) were the main barriers to services. The scarcity 
of resources suggests that palliative care was of low prior-
ity to the Syrian Ministry of Health [51].

Risk of bias assessment
Fifteen papers were appraised using NOS. These are 
shown in appendix C. Eight studies scored 8/10. Data 
ascertainment and analysis were robust as was sampling. 

However, all but one failed to provide adequate informa-
tion about non-respondents. Benbrahim et al. [43] scored 
particularly poorly (3/10) due to poor sampling and 
recruitment and Manachi et al. (2/10) due to very limited 
information provided on methodology [23].

Five cases-series were appraised using the JBI checklist 
as shown in Appendix D. Most papers (n = 4) used valid 
methods to identify illness and monitor clinical informa-
tion of participants. However, many papers (n = 4) lacked 
sufficient information about data completeness and par-
ticipant demographics. Two studies performed especially 
poorly, although this was expected as only the abstracts 
of these papers were available [40, 42].

The two papers being assessed by the CASP tool 
showed similar weaknesses. Both failed to provide 
sufficient information to judge the appropriateness of 
their respective methodologies. This can be seen in 
Appendix E.

Discussion
This systematic review provides an insight into the BOC 
and the state of oncology healthcare services in Syria 
throughout the course of the conflict, starting in 2011. 
Although 28 papers were identified, broadly, there was a 
dearth of available data of sufficient quality and little in-
depth exploration of cancer services, or how they have 
been affected by the conflict. Of note, there was also lim-
ited examination of BOC in different areas of geopoliti-
cal control, as well as of the state of oncology services in 
these micro-contexts.

Burden of cancer
When analysing the BOC in Syria, the heterogeneity 
of outcome measures and lack of comprehensive data 
makes it difficult to draw definitive conclusions. Without 
data on IPM of cancers for each year of the conflict, it is 
difficult to thoroughly analyse longitudinal changes in 
cancer rates. Moreover, the absence of a national cancer 
registry since 2011 means that all national data sources, 
including GBD and GLOBOCAN studies, rely on poor 
quality data and extrapolating IPM from neighbouring 
countries using varying methods, making them inaccu-
rate [15]. Moreover, the fragmentation of Syria’s health-
care system during the conflict has now heightened the 
need for an authoritative cancer surveillance system at 
both local and national levels. As provision of oncology 
services vary greatly between regions, health outcomes 
for cancer patients are likely to be affected [15, 41]. Yet 
the lack of regional data makes it difficult to assess the 
true extent of this impact. To guide policymakers in the 
rebuilding of regional healthcare systems, more compre-
hensive data and prospective studies are required. This 
is especially needed in areas such as the northeast and 
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northwest of Syria, which have been hit hardest by the 
conflict and for which there is very little information [67].

With an ASR of incidence of 135.7 per 100,000 in 2022, 
Syria’s incidence rate was far higher than the EMRO (East-
ern Mediterranean Regional Office) regional average of 
127.2 [60], according to GLOBOCAN data. Studies look-
ing at the demographics of cancer patients in Damascus 
hospitals [37, 38] found similarities in many characteris-
tics such as sex and age compared to international stud-
ies [55, 57, 61], but also observed a greater proportion of 
high-risk patients and worse prognosis [57, 58]. This may 
be related to delayed presentation due to limited access 
to specialist services, limited financial capacity to attend 
clinics or fears surrounding the impact of these diagno-
ses on working potential. Additionally, it could be due to 
patient concerns regarding the price of treatments or poor 
management of comorbidities due to a myriad of reasons 
such as limited access to healthcare, insufficient medica-
tion supplies and limited financial capacity of patients.

The only study to review data for patients with can-
cer in NWS found, similar to other studies in Syria, that 
breast cancer was the most common cancer in women 
and bladder cancer in men [47]. They also found that 
64.7% of breast cancer specimens were stage III or above 
at diagnosis, similar to the findings from Nahhat et  al.’s 
study in a Damascus hospital that found 61% of patients 
presented with stage III or above breast cancer [18, 47]. 
This is a concerning finding when considering the higher 
mortality and morbidity associated with later stages of 
cancer, particularly as it is replicated in both govern-
ment controlled and non-government controlled areas of 
Syria. As a comparison, researchers from the IARC found 
that for breast cancer patients diagnosed after 2015, the 
global estimate of patients diagnosed with stage III or 
above cancer was between 3 and 12% [62] and in England 
in 2021, 12.7% of breast cancer patients were diagnosed 
at stage III or above [19].

The overall rise in cancer incidence and mortality may 
be indicative of worsening health outcomes for Syrians, 
with the conflict causing declines in living standards and 
greater exposure to health hazards, particularly amongst 
internally displaced people. This may include severe mal-
nutrition (particularly in view of the cuts to the World 
Food Program) [63], the lack of adequate shelters, the 
burning of harmful plastics [64] or stress-related smok-
ing rates [65]. Such factors have been highlighted by Kak-
age et al. who found (among other factors) that conflict 
may be a contributor to higher mortality rates among 
leukaemia patients [38]. Atassi et al. found that the rates 
of bladder cancer in their study in NWS in 2020 were 
higher than GLOBOCAN estimates for Syria in the same 
period. They hypothesise that this may be due to greater 
carcinogen exposure of the population in NWS due to 

the greater number of attacks on the area as compared to 
other parts of Syria throughout the conflict [47]. Similar 
problems were seen amongst Syrian refugees in Turkey, 
where poor hygiene and living standards, compounded 
with poor accessibility to healthcare, resulted in late diag-
nosis and interrupted treatment [66]. However, the BOC 
among refugees remains unknown, with poor access to 
diagnostics leading to underdiagnosis [24].

The findings of this review that the BOC in Syria is 
poorly defined is not unexpected, given that there is evi-
dence of similar challenges in other protracted conflict 
settings, where healthcare access and cancer surveillance 
is limited. In neighbouring Iraq for example, cancer sur-
veillance was hampered by the fragmentation of registry 
systems during military conflict [68]. In Lebanon, mean-
while, civil war caused the closure of diagnostic facilities, 
making data ascertainment difficult [68]. Challenges in 
monitoring BOC can also last beyond the end of con-
flicts, with difficulties found in re-establishing screening 
and registry systems across various African post-conflict 
settings [69, 70]: a cautionary tale for Syria in its cur-
rent state of frozen conflict and possible post-conflict 
transition.

Provision of oncology services
With regards to oncology services during Syria’s con-
flict, some themes recurred across the literature. Short-
ages in staffing [15, 41, 51], chemotherapeutic drugs [15, 
39–41, 44, 51, 54], and radiotherapy [15, 41] were found 
to be endemic during the conflict. But there is significant 
study bias with little to no comment or examination of 
surgical services, palliative care, childhood cancers, hae-
mato-oncology or other types of site-specific cancers. 
Moreover, most papers focused on the availability of very 
select types of oncology supplies and services. While all 
types of cancer services associated were reported to be 
lacking across the entire country often due to inadequate 
funding and staffing [15, 41, 51–53], available oncology 
services are mainly concentrated around government-
controlled areas including Damascus and Lattakia [15, 
41]. The situation is particularly dire in NWS where 
oncology care is seen as tertiary level healthcare and as 
such is not funded by external donors. Consequently, 
the provision of oncology care is incredibly limited, with 
most patients requiring referral to outside of Syria for 
any advanced oncology treatment such as radiotherapy 
[50, 71].

For oncology services, most of the data were col-
lected at a national level or from Damascus and Aleppo 
cities. Only four studies collected data from other 
regions in Syria [41, 50, 51, 54]. This makes it difficult 
to gain an accurate understanding of the state of can-
cer care across the entire country, and in different areas 
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of political control. Availability of cancer services var-
ied across time and geographical regions. In particu-
lar, there was a large gap in services between Syria’s 
two largest cities, Damascus, and Aleppo. Damascus, 
historically a government stronghold, was already 
the location of numerous cancer specialist facilities, 
including Al-Bairouni hospital [23, 50]. Apart from cer-
tain areas, Damascus was largely secure from the most 
intense fighting during the conflict, and government 
forces were able to consolidate control over most of the 
region by 2014 [72]. Aleppo’s healthcare in comparison, 
was historically not as well funded or staffed [73, 74]. 
The governorate also endured some of the most intense 
fighting of the conflict between 2012 and 2016, and 
conflict continued in the region until 2019 [75]. As the 
city endured a 4-year siege as well as targeted airstrikes 
on healthcare facilities, Aleppo was left with no func-
tioning hospitals and very few healthcare workers by 
2016 [15]. This almost complete destruction of facilities 
likely stunted the reconstruction of healthcare services. 
Moreover, as the city became divided into government-
held west Aleppo and rebel-held east Aleppo, we can 
also see a divide in the availability of oncology services, 
as demonstrated in Sahloul et  al.‘s study [41]. The loss 
of healthcare workers and the difficulty of bringing 
medical supplies into besieged east Aleppo meant that 
oncology services in east Aleppo were absent. Although 
west Aleppo has been able to rebuild some services 
slowly, this is still far less comprehensive as compared 
to the traditional government strongholds of Damascus 
and Lattakia [41].

The lack of multimodal cancer services in areas like 
Aleppo governorate force many Syrians to take long 
journeys into Damascus or Lattakia to receive essential 
treatments such as radiotherapy or to be sent out of the 
country to health centres in neighbouring countries like 
Turkey. These journeys are often unsafe for Syrians liv-
ing in devastated parts of the country [15, 41]. The cost 
of travel in addition to treatment is of particular concern 
considering the rising cost of living and Syria’s economic 
woes. Syria’s national economy declined by 70% between 
2011 and 2017, and the country witnessed soaring infla-
tion rates [76]. Sahloul et al. found that monthly cancer 
care costs could reach as high as $1500, while the median 
Syrian monthly salary was just $150 in 2017, making 
treatment costs prohibitive [41]. SAMS and RI in their 
advocacy brief in 2023 cite several social factors that 
stopped women in NWS from attending breast screen-
ing including far distances to travel to clinics and limited 
income to pay for screening or the travel to and from 
[50]. The ‘financial toxicity’ for cancer patients in NWS 
is described by Al-Abdualla et al. who suggests a different 

model of humanitarian funding to support cancer care in 
such settings is needed [11].

Similar problems were seen in neighbouring Lebanon, 
where high inflation rates pushed up treatment costs 
and forced facilities to shut down [77, 78]. As of 2020, 
Lebanon actually had less public cancer centres (2.9) per 
100,000 than Syria (3.0) despite not directly hosting any 
conflict [79]. In Syria however, most free cancer treatment 
was exclusive to government-controlled areas and not 
available to those living in opposition-held territories [15, 
41]; this only entrenched the divide in oncology availabil-
ity between government and opposition-held regions.

Very little information was found regarding the qual-
ity of services or on the patient experiences. Given the 
potential of the conflict to contribute to delays in diag-
nosis, research which examines this could be important 
in understanding patient pathways and barriers to access. 
As for public health measures for cancer, several papers 
acknowledged the presence of screening programmes 
in Syria which were often limited in scale and efficacy. 
Ostensibly breast and cervical screening programs were 
reported as being delivered in line with WHO recom-
mendations, but this cannot be verified [80, 81]. services 
were likely opportunistic and with limited coverage. 
Moreover, these programmes were exclusive to Damas-
cus, which, again, highlights the massive inequity of 
service distribution across Syria. Inadequate screening 
programmes were found in neighbouring Jordan and 
Lebanon as well, both of which have recently had to deal 
with intense economic pressure and the mass influx of 
Syrian refugees [52, 78, 82]. Limited palliative care provi-
sion was also reported across Syria, although a dearth of 
services can be seen across the entire EM region, which 
is suggestive of other influencing factors aside from the 
conflict [52]. This trend could be attributed to the low 
prioritisation of palliative care by policymakers amid 
economic and political instability in the region [51], but 
other factors such as cultural contexts should also be 
considered [83].

Recommendations
Due to Syria’s protracted conflict and collapsed economy 
the challenges are greater and the approach to making 
improvements must be customised to its unique situa-
tion. Investment in prevention programs such as nation-
wide HPV vaccination, screening programs like breast 
screening programs, and improving public awareness of 
signs and symptoms as well as preventable risk factors 
are all effective interventions to reduce the burden of 
cancer. Capacity building for medical staff in oncology is 
essential, along with establishing a cancer registry system 
or incorporating oncology data collection tools within 
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humanitarian responses. Additionally, mapping available 
oncology services in Syria and strategically supporting 
partners who provide treatment can enhance care. This 
support should focus on enabling diagnosis, surgeries, 
and provision of selected medications from the WHO 
Essential Medicines List, and establishing referral oncol-
ogy centres in strategic locations to improve access [90].

Limitations
There are a number of limitations to the findings in this 
systematic review. The heterogeneity of outcome meas-
ures and study methods prevented us from conduct-
ing a quantitative meta-analysis. Though we identified 
29 papers, few were of high quality or sufficient size to 
offer an accurate and comprehensive account of the state 
of oncology services and cancer in Syria. Challenges of 
research in conflict zones such as limited access to data, 
limited diagnostics and risks surrounding identifica-
tion of components of research articles complicates the 
publication of reliable studies and therefore limits access 
to high quality data. Most data were collected from 
Damascus and Aleppo cities, and the poor availability of 
regional data, particularly in the northeast and northwest 
of Syria, limited the ability to fully explore the BOC and 
oncology services in these areas. Of note, these areas had 
been particularly affected by the protracted conflict and 
continue to be [84]. Furthermore, having more compre-
hensive data on cancer rates in Syria would be desirable 
in gaining a better understanding of the true BOC. We 
were unable to obtain GLOBOCAN datasets for previous 
years despite contacting IARC for permission, as they 
had been removed from public access due to continuous 
development of estimation methods meaning that esti-
mates from different years cannot be reliably compared 
[91]. Nevertheless, having the most recent version of the 
GLOBOCAN study allowed us a somewhat broad com-
parison of IPM estimates between key cancers. Despite 
these limitations, the findings of this review offer a useful 
addition to what is published about cancer in Syria dur-
ing the last decade of conflict.

Conclusion
The conflict in Syria has profoundly disrupted the 
country’s oncology services and exacerbated long-
standing inequities in healthcare distribution across 
Syria. However, research output on this topic within 
Syria remains limited and the country lacks high qual-
ity data sources to record and track the BOC. This 
makes it difficult to assess the true impact the conflict 
has had on Syrian cancer patients. As the country con-
tinues to rebuild oncology services, there is an urgent 
need to conduct more research to understand how the 

burden has changed, particularly for vulnerable groups 
(women, children and socio-economically disadvan-
taged), how cancer services and systems have been 
impacted and broader questions related to the fund-
ing and re-building of national cancer control. There is 
an urgent need to re-establish a national cancer regis-
try across the whole of Syria including areas outside of 
government control to better understand the current 
situation and model an operational plan for rebuild-
ing cancer services over the next decade. Given the 
protracted nature of this conflict, the need to fulfil the 
role of the Ministry of Health in areas outside of gov-
ernment control, and the need for high-cost services 
which would not otherwise form part of a humanitar-
ian response, policymakers should strengthen cancer 
services across Syria, particularly in geographical areas 
which are neglected.
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