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The number of refugees is increasing worldwide because 
of confl icts and war, which aff ect cancer care along with 
many other public health issues.1,2 Since the onset of the 
civil war in Syria in March, 2011, over 2 million Syrians 
have migrated to Turkey. In Turkish regions close to 
the Syrian border, 1·2 million people have been added 
to the existing Turkish population of 10 million.3,4,5 
Cancer and cancer care are increasingly recognised as 
major worldwide challenges, because of their global, 
fi nancial, social, and health implications,6 and so in 
October, 2015, we surveyed the demographic data, 
treatment and outcome of cancer in refugee children 
in Turkey, and the problems encountered in each 
paediatric haematology–oncology centre. 212 refugee 
children treated with cancer in 17 centres located in 
ten diff erent cities were evaluated retrospectively. 
The male to female ratio was 1·5:1. The median age 
was 5 years (1–17 years). 197 (93%) patients were from 
Syria. 97 children were treated in the Mediterranean sea 
region, 47 in the southeast and east Anatolian regions, 
42 in the Marmara region, 18 in central Anatolia, and 
8 in the Aegean region. Most of the patients (68%) were 
treated in regions in the south and southeast of Turkey 
closer to the border with Syria (p<0·0001) and almost 
half (45%) were treated in two medical centres located 
in the city of Adana. The table compares the frequency 
of the diagnosis of cancer types in refugee children in 
Turkey with the frequency in Turkish children. Most of 
the cancer types were similar in frequency (p>0·05), 
but the percentage of children with neuroblastoma 

(p=0·0005) and bone tumours (p=0·0058) was 
signifi cantly higher in refugees. As of Oct 10, 2015, 
159 (75%) patients were alive, 31 (15%) had died, and 
22 (10%) were lost to follow-up (median 20 months, 
IQR 1–48). The outcome was not diff erent by region 
of treatment (p=0·087). Six (3%) of the 212 children 
with cancer, and an additional nine patients who had 
aplastic anaemia or thalassaemia major, underwent 
haemopoietic stem cell transplantation. 11 of the 
transplanted patients were alive and four had died as of 
the same timepoint (median 4 months, IQR 1–30).

Of the 1·2 million immigrants, 85% of Syrians live 
outside the refugee camps.3 Some Syrians do not 

Refugee children with cancer in Turkey

Turkish children 
(n=11 898)9*

Refugees 
(n=212)†

Leukaemia 3777 (32%) 52 (25%)

Lymphomas 2040 (17%) 35 (17%) 

Brain tumours (CNS) 1588 (13%) 31 (15%) 

Neuroblastoma 889 (8%) 29 (14%) 

Retinoblastoma 371 (3%) 4 (2%) 

Renal tumours 655 (6%) 13 (6%) 

Hepatic tumours 166 (1%) 2 (1%) 

Malignant Bone tumours 717 (6%) 21 (10%) 

Soft tissue sarcomas 773 (7%) 13 (6%) 

Germ cell tumours 531 (5%) 6 (3%) 

Carcinomas and other epithelial cancers 323 (8%) 3 (1%) 

Other 68 (1%) 3 (1%)

Data are n (%). *Data from 2002 to 2008. †Data from 2013 to 2015.

Table: Cancer types in Turkish children and refugee children in Turkey
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register in these camps because they aim to travel to 
other countries, despite the fact that to receive free 
medical care they must be registered. In the camps in 
Turkey where Syrian refugees live, there were more 
than 500 000 referrals to hospitals during 2011–15. 
In the Turkish regions close to the Syrian border, 30–40% 
of the patients in government hospitals are Syrians, 
which has led to a fi nancial and a capacity burden in 
these hospitals. Some US$4·5 billion has been spent 
on health care for refugees between April, 2011, and 
November, 2014 in Turkey alone. By October, 2015, this 
expense was reported to have increased to $7·6 billion, 
of which $2·3 billion was used for health issues, while 
only $418 million was received as international aid.3,4,5 
Turkey also had a substantial increase in the number of 
non-Syrian asylum applications over 2011–15, mainly 
from Iraq, Iran, and Afganistan. There were an estimated 
100 000 non-Syrian refugees in Turkey in 2014.3

Since the beginning of the crisis in 2011, The Disaster 
and Emergency Management Presidency of Turkey 
has supported basic daily needs, regular education 
facilities, and health services.3,5 In April, 2013, Turkey 
passed its fi rst asylum law—the “Law on Foreigners 
and International Protection”, which regulates all 
proceedings for refugees living in Turkey.3,4,5 As a 
result of this law, people who have registered as 
refugees, including children, have been provided with 
free medical treatment as Turkish citizens, including 
cancer treatment and care at tertiary Government and 
university hospitals. Unlike refugees fl eeing confl icts 
in Africa, where diseases of poverty such as malaria or 
cholera are widespread, Syrian refugees generally have 
more chronic, and more costly, non-communicable 
diseases such as diabetes, heart disease, and cancer.1 
Almost all standard and new chemotherapeutics, 
including many targeted agents, drugs for pain relief 
from cancer, and transplantation facilities are available 
to refugees as a result of the Turkish government’s 
legislation.7,8 Some refugees have arrived with 
advanced disease at diagnosis, or with relapse, due to 
delays in diagnosis and treatment because of confl ict 
and war, leading to poor outcomes. The international 
humanitarian agencies that provide aid for health 
issues in refugees worldwide do not have enough funds 
to treat these diseases.1

The incidence of paediatric cancer is around 120 per 
1 000 000 for children, and 84% of childhood cancers 

occur in low-income and middle-income countries.6 
Cancer survival is around 60–70% in several countries 
in the Middle East, but only 30% in most countries.7,8 
In Turkey, each year 2500–3000 new childhood cancer 
cases are expected.7,9 It is estimated that 60–100 children 
are diagnosed with cancer each year in the Syrian 
refugee population in Turkey.

The frequency of neuroblastomas and bone tumours 
in refugee children was higher than in Turkish children. 
Although a multidisciplinary treatment approach 
is needed in all paediatric cancer types, the need 
for experienced orthopaedic surgeons to do limb 
salvage surgery, the poor prognosis of advanced 
neuroblastoma, and the possibility of stem cell 
transplantation in Turkey might have led more parents 
of these children to come to Turkey as compared with 
other diagnoses. The 7 year survival rate in children 
with cancer, including leukaemias and all solid tumours, 
in Turkey is 65%.7,9 Higher survival rates at 7 years for 
children with cancer of 74% are reported in specifi c 
cancer centres in Turkey.10 Preliminary outcomes in the 
Syrian refugee children with cancer were similar to the 
outcome in Turkish children.

Shelter was one of the main problems for patients 
and their families, as most of the registered refugee 
families lived in tents or prefabricated houses in the 
camps. Hygiene in these sites is frequently inadequate. 
To overcome this issue, most centres extended the 
duration of hospital stay, sometimes throughout the 
entire treatment period. Provision of adequate healthy 
food for patients with cancer in refugee camps was 
a major problem, which was overcome by extended 
hospital duration, where healthy food was provided. 
Some families wanted to travel back and forth to 
their home in Syria, but this decision led to delays in 
returning to the hospital or in an inability to return due 
to war.

Language diff erences were another important barrier 
to treatment that needed to be overcome. Although a 
translator or translation service by phone was provided 
by the Turkish Government, most of the time it was 
inadequate with not enough translators. Medical staff  
or Turkish patients who spoke Arabic were reported to 
have helped voluntarily in some centres. Compliance 
with therapy was reported to be poor, especially 
regarding the use of oral drugs in the outpatient 
setting, for example, in the maintenance phase of 
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leukaemias. Communication problems between families 
and health-care personnel were reported, some due to 
poor adherence to adequate hygiene measures in some 
refugee families. Access to drugs as outpatients was 
reported as a problem. For inpatients, all medication 
was provided in the hospital. For outpatients, provision 
of medication takes longer, because all prescriptions 
must be registered by governmental organisations, 
which lead to delays in oral outpatient treatment. 
Locating medication donated by other patients or 
by non-governmental volunteer organisations, and 
extending inpatient stays in the hospital, were makeshift 
solutions. Not enough donors for blood and blood 
product transfusion was another problem, especially 
in transplantation where the number of transfusions 
needed is increased.

In conclusion, cancer in refugees causes a substantial 
burden for the health systems of the host countries. 
Health staff  and families were confronted with 
some demanding problems such as shelter, hygiene, 
compliance to treatment, language barriers, and 
attempting to fi nd practical solutions such as 
extended inpatient stays. Recommendations to 
improve prevention, diagnosis, and treatment of 
cancer in low-income and middle income refugee 
settings include improved health systems, innovative 
fi nancing schemes, sustainable funding sources, 
balance of primary, emergency, and referral care, and 
development of online cancer registries. The analysis of 
cancer care in low-income and middle-income refugee 
settings, as in our survey, might provide a basis for 
future responses. 

*Rejin Kebudi, Ibrahim Bayram, Begul Yagci-Kupeli, 
Serhan Kupeli, Gulay Sezgin, Esra Pekpak, Yesim Oymak, 
Dilek Ince, Suna Emir, Deniz Tugcu, Gulcihan Ozek, Ali Bay, 
Funda Tayfun Kupesiz, Sema Vural, Suheyla Ocak, 
Yontem Yaman, Yavuz Koksal, Cetin Timur, Selma Unal, 
Canan Vergin
Istanbul University, Cerrahpasa Medical Faculty and Oncology 
Institute, Pediatric Hematology-Oncology, Istanbul, Turkey (RK); 
Cukurova University Faculty of Medicine, Pediatric Oncology and 
Pediatric Bone Marrow Transplantation Unit, Adana, Turkey 
(IB, SK, GS); Adana Numune Training and Research Hospital, 
Pediatric Hematology-Oncology, Adana, Turkey (BY-K); Gaziantep 
Children’s Hospital, Pediatric Hematology-Oncology, Gaziantep, 

Turkey (EP); Dr BehcetUz Children’s Hospital, Pediatric 
Hematology-Oncology Clinic, Izmir, Turkey (YO, CV); Dokuz Eylul 
Oncology Institute, Pediatric Oncology, Izmir, Turkey (DI); 
Ankara Child Health Hematology-Oncology Education and 
Research Hospital, Pediatric Hematology-Oncology, Ankara, 
Turkey (SE); Istanbul University, Istanbul Medical Faculty, Pediatric 
Hematology-Oncology, Istanbul, Turkey (DT); Sanliurfa Childrens 
Hospital, Pediatric Hematology-Oncology, Sanliurfa, Turkey (GO); 
Gaziantep University, Pediatric Hematology, Gaziantep, Turkey 
(AB); Diyarbakır Children’s Hospital, Pediatric 
Hematology-Oncology, Diyarbakır, Turkey (FTK); Sisli Etfal 
Education and Research Hospital, Pediatric Oncology, Istanbul, 
Turkey (SV); Okmeydani Education and Research Hospital, 
Pediatric Oncology, Istanbul, Turkey (SO); Sutcu Imam University, 
Faculty of Medicine, Pediatric Hematology-Oncology, 
Kahramanmaras,Turkey (YY); Selcuk University, Faculty of 
Medicine, Pediatric Oncology, Konya, Turkey (YK); Medeniyet 
University, Pediatric Hematology, Istanbul, Turkey (CT); and 
Mersin University, Faculty of Medicine, Pediatric 
Hematology-Oncology, Mersin, Turkey (SU)
rejinkebudi@yahoo.com

We declare no competing interests. RK and IB contributed equally. We thank 
Wafaa El Sadr (School of Public Health, Columbia University, New York, NY, USA) 
and Ipek Cem Taha (Columbia Global Center, Istanbul, Turkey) for the inspiration 
to do this survey; Michael Silberman, (Middle East Cancer Consortium, Haifa, 
Israel) for reviewing and editing the manuscript; and the many doctors and 
health-care staff  that have cared immensely for these children.

1 Spiegel P, Klifa A, Mateen FJ. Cancer in refugees in Jordan and Syria between 
2009 and 2012: challenges and the way forward in humanitarian 
emergencies. Lancet Oncol 2014; 15: e290–97.

2 Kebudi R, Cakir BF. Cancer Care in a country undergoing transition: 
Turkey. Current challenges and trends for the future. In: Silbermann M, 
ed. Cancer care in regions aff ected by confl ict: current challenges and 
trends for the future. Cham: Springer International Publishing, 2016: 
193–208.

3 Syrian refugees in Turkey, 2013. Republic of Turkey prime ministry 
disaster and emergency managment presidency fi eld survey results. 
https://data.unhcr.org/syrianrefugees/download.php?id=4085 (accessed 
June 9, 2016).

4 2014 Syria regional response plan of Turkey. https://data.unhcr.org/
syrianrefugees/download.php?id=3780 (accessed June 9, 2016).

5 Report number 195. Eff ects of the Syrian refugees on Turkey. 
January, 2015. Center for Middle East Strategic Research and the Turkish 
Economic and Social Studies Foundation. http://www.orsam.org.tr/en/
enUploads/Article/Files/201518_rapor195ing.pdf (accessed 
June 9, 2016).

6 Magrath I, Steliarova-Foucher E, Epelman S, et al. Improving cancer care for 
children and young people: paediatric cancer in low-income and 
middle-income countries. Lancet Oncol 2013; 14: e104–16.

7 Kebudi R. Pediatric oncology in Turkey. J Pediatr Hematol Oncol 2012; 
34 (suppl 1): S12–14.

8 Kebudi R, Cakır BF. Palliative Care to the cancer patient in Turkey. 
In: Silbermann M, ed. Palliative care to the cancer patient. The Middle East 
as a model for emerging countries. New York: Nova Science Publishers, 
2014: 192–210.

9 Kutluk T, Yeşilipek A. Turkish National Pediatric Cancer Registry 2002–2008. 
J Clin Oncol 2013; 31 (suppl): 10067. 

10 Kebudi R, Uludag D. Demographic, clinical, and survival features of 
childhood cancers in Istanbul, Turkey (1990–2012). J Clin Oncol 2014; 
32 (suppl): e21020. 


	Refugee children with cancer in Turkey
	References


