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A B S T R A C T
Background The earthquakes in February 2023 in Turkey had a major impact on Turkey’s health system, 
causing damage to hospitals and health centres in the affected areas. Cancer patients are one of the groups 
that are highly influenced by the disaster. The aim of this study was to evaluate some of the demographic and 
clinical characteristics of cancer patients who are getting health care in earthquake-affected areas.
Material and Methods Fifty cancer patients who lived in 11 cities of Turkey affected by the earthquake 
and were admitted to Gazi University Department of Medical Oncology after the earthquake between 15 
February 2023 and 15 March 2023 were included in the study. Data such as demographic characteristics, 
cancer diagnosis, time of cancer treatment, and earthquake history were taken retrospectively from nationally-
linked electronic records (E-nabız).
Results Breast cancer was the most common diagnosis of these patients. Most of the patients were taking active 
treatment (60%). Chemotherapy and hormonotherapy were the most common treatment modalities (20% and 
18%, respectively). The median delay in the active treatment of 14 cancer patients was 24 days (2-60).
Conclusions The earthquake disaster has led to important impacts on cancer patients’ care in most affected 
areas. The human, financial and medical resources should be improved. Especially if detailed nationally-linked 
electronic records are provided, cancer patients will not have difficulty seeking health care. This disaster should 
be an important stimulus for hospitals and healthcare systems to improve the care of patients during disasters.
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INTRODUCTION

After the earthquakes of 7.7 and 7.6 magnitudes on the 
Richter scale, originating from the Kahramanmaraş cen-
tre on February 2023, a large geographic area, including 
Turkey and also many countries such as Syria, Lebanon, 
Cyprus, Iraq and Israel, is affected. In Turkey, Kahra-
manmaraş, Hatay, Gaziantep, Malatya, Diyarbakır, Ki-
lis, Şanlıurfa, Osmaniye, Adıyaman, Adana, Elazığ were 
among the most commonly affected cities.1 The disaster 
affected many daily activities and systems, including the 
health care system. 

The earthquakes had an impact on Turkey’s health 
system. Some problems have been observed in the deliv-
ery of health services.2 Cancer patients, who experience 
many economic and psychological difficulties during the 
treatment process, are one of the vulnerable groups that 
might be affected by the disaster. This patient population 
had several challenges and many needs during and after 
a disaster. They have encountered many physical trau-
mas, such as amputations, fractures, dehydration, crush 
syndrome, and acute kidney injury. Furthermore, psy-
chological traumas caused by the disaster, such as loss of 
life in family relatives and migration, were some of the 
difficulties experienced by cancer patients in the process. 
Komuro et al. 3 also showed that Patients diagnosed with 
cancer are at risk of exposure to intense short- and long-
term psychological stress following a disaster. It was re-
ported that patients had questions regarding interruption 
of their treatment and drug therapy.

As a result of the natural disaster, many cancer pa-
tients who might migrate from disaster areas to other re-
gions throughout the process were re-evaluated and fol-
lowed up in the treatment centres they applied to. In this 
case, nationally-linked electronic records and backup 
had become critical. In Turkey, at this point, the nation-
al electronic patient (E-Nabız) database, accessible all 
over the country, was significant for the healthcare con-
tinuum. The literature showed that disruption of cancer 
treatment can worsen patients’ prognosis and survival 
outcomes.4-6 A meta-analysis demonstrated that patients 
with a diagnosis of colorectal cancer who have a delay to 
adjuvant chemotherapy after surgery have worse surviv-
al outcomes.7 Also, studies with prostate cancer patients 
and glioblastoma demonstrated poor survival outcomes 
after delay, interruption, and absence of treatments.5-8 
In this study, we evaluated some demographic and clin-
ical characteristics of cancer patients getting health care 
in earthquake-affected areas.

MATERIAL AND METHODS

Patient population 
Cancer patients who lived in 11 cities of Turkey 

affected by the earthquake and were admitted to Gazi 
University Department of Medical Oncology after the 
earthquake between 15 February 2023 and 15 March 
2023 were included in the study.

Data collection 
We retrospectively searched the hospital electron-

ic data system of the 3168 cancer patients admitted 
to Gazi University Department of Medical Oncolo-
gy between 15 February 2023 to 15 March 2023. The 
50 cancer patients with a history of being affected in 
earthquake disasters and adequate data were enrolled 
in the study. Their data, such as demographic charac-
teristics, cancer diagnosis and stage, type of cancer 
treatment, and earthquake history, were taken from 
nationally-linked (E-Nabız) electronic records. The 
study was initiated with the ethics committee’s ap-
proval (Date: 2023, Decision No: 479). All procedures 
were carried out according to the ethical rules and the 
principles of the Declaration of Helsinki.

Statistical analysis  
The SPSS software version 23 was used during 

the data process. The variables are examined for nor-
mal distribution using visual and analytical methods 
(Kolmogorov–Smirnov or Shapiro–Wilk test). De-
scriptive analyses were performed using medians for 
non–normally distributed and ordinal variables. Cat-
egorical data such as gender, cancer diagnosis, his-
tological subtype, stage of the disease, the types of 
treatment, the cities that patients came and the pres-
ence of injury were presented in counts and percent-
ages.

RESULTS

A total of 50 cancer patients who were admitted 
to our clinic after the earthquake disaster with ade-
quate data were included in this study. The median 
age of the patients were 56 (23-75) years. The demo-
graphic and clinical characteristics of the patients are 
shown in Table 1. Most of these patients were female 
(70%). Breast cancer was the most common diagno-
sis of these patients, and this diagnosis was followed 
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by gastrointestinal tract cancers, head and neck can-
cers and lung cancers. The most common histological 
breast cancer subtype was invasive ductal carcinoma 
(66.7%). Colon carcinoma (50%) was the most com-
mon gastrointestinal tract malignancy. Thirty-four 
per cent of the patients had stage IV disease on

admission. When the to our clinic, most had ECOG 
(Eastern Cooperative Oncology Group) performance 
score 1 (Table 1). The laboratory findings revealed 
acute kidney injury in 2 patients. There were no pa-
tients with neutropenia. While twenty-eight patients 
(56%) had grade 1 anaemia, 7 had grade 2 anaemia.

The cancer patients had been chiefly coming from 
Hatay and Malatya. One patient had stayed under a 
dent for 32 hours, fractured his foot, and suffered 
crush syndrome. One female patient with a cancer 
diagnosis also suffered from crush syndrome after 
earthquakes. These two patients were followed in the 
intensive care unit before being admitted to our hospi-
tal. Other patients were followed in outpatient clinics. 

Most patients were taking active treatment (60%) 
during an earthquake. Chemotherapy and hormono-
therapy were the most common treatment modali-
ties (20% and 18%, respectively). Also, 18% of the 
patients took adjuvant therapy when admitted to our 
hospital. Fourteen patients were evaluated by radio-
diagnostic methods during the follow-up period. One 
patient had a recurrent disease, and one had the dis-
ease in progression. Among the patients taking active 
treatment, no delay was recorded in 16 patients. The 
median delay in the active treatment of 14 cancer pa-
tients was 24 days (2-60). Furthermore, imaging and 
examination planning was delayed in only two pa-
tients not taking active medicine.

DISCUSSION

To the best of our knowledge, the current prelimi-
nary data is the first for evaluating some demographic 
and clinical characteristics of the cancer patients who 
lived in 11 cities of Turkey affected by the earthquake 
and were admitted to another clinic a month after the 
earthquake. We observed that the study population 
were taking mostly active treatment, and the median 
delay in active treatment of 14 cancer patients was 24 
days (2-60) after the earthquake. Ozaki et al.9 anal-
ysed 120 patients with breast cancer after the triple 
disaster in Fukushima, Japan, 2011. In this analysis, 
patients with ≥ 1-year delay increased statistically sig-
nificantly after the disaster. Most of the patients were 
presented with late-stage disease (stages 3 and 4), as-
sociated with poor prognosis. In our study, we exam-
ined the patients for a month, so we could not evaluate 
the survival outcomes of the patients. Also, Jacque-
line et al.10 showed that after the earthquake in Mex-

Table 1. Demographic and clinical characteristics of 
the patient population (n: 50). 
Age (years) 56 (23:75) 
Female gender  35 (70) 
Cancer diagnosis  
   Breast 
   Gastrointestinal tract 
   Head and neck 
   Lung  
   Genitourinary system 
   Pancreas 
   Central nervous system  
   Hepatobiliary system  
   Gynecological 

 
18 (36) 
8 (16) 
7 (14) 
6 (12) 
3 (6) 
3 (6) 
2 (4) 
2 (4) 
1 (2) 

The city of Turkey that patients came from 
   Hatay 
   Malatya 
   Gaziantep 
   Kahramanmaraş 
   Adıyaman 
   Adana 
   Diyarbakır 
   Elazığ 
   Osmaniye  
   Şanlıurfa 

 
13 (26) 
12 (24) 
6 (12) 
5 (10) 
5 (10) 
5 (10) 
1 (2) 
1 (2) 
1 (2) 
1 (2) 

Presence of any injury after earthquake 
   Staying under a dent  
   Crush syndrome 
   No 

 
1 (2) 
1 (2) 

48 (96) 
Type of active treatment 
   Chemotherapy 
   Hormonotherapy 
   Targeted therapy 
   Immunotherapy 
   Chemoradiotherapy 
   No treatment  

 
10 (20) 
9 (18) 
6 (12) 
4 (8) 
1 (2) 

20 (40) 
Tumor stage at diagnosis 
   I   
   II 
   III 
   IV 

 
3 (6) 

14 (28) 
16 (32) 
17 (34) 

ECOG performance score 
   0 
   1 
   2 

 
10 (20) 
34 (68) 
6 (12) 

ECOG: Eastern Cooperative Oncology Group.  
The values were expressed as n (%) and (minimum: maximum).  
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ico, 6% of the cancer patients had difficulty getting 
health care and delay in treatment was seen. These 
findings show the earthquake’s impact on access to 
cancer care. In addition, as soon as possible, the Turk-
ish Society of Medical Oncology created a telephone 
on-duty medical oncologist list to support the doctors 
living in affected cities to support oncology patient 
care. After that, voluntary medical oncologists made 
rotations to affected cities to continue oncology pa-
tient care chemotherapy regimens. 

In the literature, it was shown that delays in treat-
ment modalities are associated with worse survival 
outcomes.4-8 Our study has a short follow-up period 
for evaluating survival outcomes, but further studies 
with larger patient populations and more extended 
follow-up periods should be planned for analysing the 
survival outcomes.

Patients with chronic diseases like cancers may 
have many challenges and needs during disasters.11 
As well as cancer patients might have many economic 
and psychological problems during the process, they 
might also have many difficulties in their cancer care. 
Destroyed communication systems, damaged trans-
port services and loss of functionality of many medi-
cal services can lead to disruption of medical services 
for cancer patients.12 After the earthquake, outpatient 
and inpatient clinics, radiation oncology units, and 
pathology laboratories are all described in the med-
ical literature about the delivery of oncology care. In 
addition, medication can be lost or left behind. Cancer 
patients, especially those who are socially isolated, el-
derly and those with insufficient knowledge of their 
medications, are at higher risk for a worse progno-
sis.13,14

Man et al.12 emphasised that the healthcare infra-
structures, the healthcare workforce, data dispersion, 
and patient relocation are among the problems that 
patients with cancer and healthcare givers face after 
a disaster. Especially lack of treatment history (past 
cycles, plans, staging details, histological diagnosis, 
and others), drug protocols, clinical trials, and re-
search documents in cancer patients may be encoun-
tered during and after disasters.15,16 Patients should 
accompany their treatment records.11 In this case, na-
tional electronic databases of medical history reports 
of radiology, laboratory, and pathology can help phy-
sicians. In our practice, we had no difficulty getting 
information about the history of cancer treatment due 
to adequate and current nationally-linked electronic 

records (E-nabız). In addition, it is essential to edu-
cate cancer patients about their disease and treatment.

Porzio et al.17 studied cancer patients in the region 
where three earthquakes occurred in Italy. The re-
searchers maintained contact with patients through 
in-person visits or regular phone communication. 
Initially, the patients received continuous care, and it 
was observed that the rates of anxiolytic therapy, drug 
consumption, and patient compliance did not increase 
compared to the pre-earthquake period. However, 
among the cancer patients who had to evacuate the 
city but later returned, an increase in the frequency of 
post-traumatic stress disorder (PTSD) was observed. 
Furthermore, six months after the earthquake, an in-
crease in the frequency of anxiety disorders, sleep 
disorders, and depression were reported among the 
cancer patients included in the study. Based on their 
findings, the authors suggested that patients exposed 
to earthquakes should be monitored for at least two 
years. Unfortunately, we cannot present similar data 
due to the limited duration of our study’s follow-up 
period. Nonetheless, we are conducting close fol-
low-ups and observation of 50 patients in our clinic.

Our study has some limitations. Firstly, the sam-
ple size is small because, especially in the study, we 
wanted to evaluate the cancer patients a month after 
the earthquake disaster. Also, we could not examine 
the survival outcomes of the patients due to the short 
follow-up period.

Continuity is essential in oncological care. Treat-
ment schemas are individualised within specific peri-
ods. Also, it requires multidisciplinary management. 
It is known that earthquakes can be associated with 
worse outcomes for cancer patients. Disasters can 
cause psychological distress to both patients and care-
givers. In conclusion, it is essential to formulate plans 
to support and help cancer patients in these difficult 
circumstances.

CONCLUSIONS

The earthquake has greatly impacted cancer pa-
tients’ care in most affected areas. Health care for 
cancer patients must continue during and after a di-
saster. Healthcare systems of countries with a known 
high risk for disasters should consider the continuity 
of cancer patient care and establish referral systems. 
The human, financial and medical resources should 
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be provided. This disaster should be an essential 
stimulus for hospitals to improve the care of patients 
during disasters.
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