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Amaç: Bu çalışmanın amacı dünyanın en büyük mezotelyoma 
endemilerinden birine sahip olan Kapadokya’daki 8 devlet 
hastanesinin verilerini inceleyerek malign mezotelyomanın 
(MM) mevcut durumu hakkında bilgi vermektir. Son dekattır 
Kapadokya bölgesindeki endemi hakkında değerlendirme 
yapılmamış olup, çalışmamızda güncel durum hakkında bilgi 
vermek amaçlanmıştır.

Yöntemler: Kapadokya’daki yerel devlet hastanelerine 
01.01.2007 ile 25.09.2019 tarihleri arasında başvuran 
plevral MM veya peritoneal MM hastaları retrospektif olarak 
değerlendirildi. Çalışmanın birincil sonlanım noktası genel 
sağkalım (OS) idi. İkincil sonlanım noktası, Kapadokya’daki 
MM olgularının mevcut durumunun değerlendirilmesi ve 
hastaların sağlık hizmetlerine erişiminin belirlenmesi idi.

Bulgular: Çalışmamızda 71 hasta retrospektif olarak 
değerlendirildi. Medyan takip süresi 26 ay (aralık: 1-153) idi 
ve 55 hasta (%77,5) öldü, 16 hasta (%22,5) hayattaydı. Altmış 
altı (%93) hastaya plevral MM, 5 hastaya (%7) peritoneal MM 
tanısı konuldu ve hastaların 18’inin (%25,4) Sarıhıdır, Karain 
ve Tuzköy’de ikamet ettiği karar verildi. Ortanca OS plevral 
MM için 16 ay (aralık: 1-133) ve peritoneal MM için 21 ay 
(aralık: 9-117) idi. Tanı anında 60 yaş ve altındaki hastalarda 
anlamlı olarak daha yüksek OS gözlendi (p=0,014). Nevşehir 
Hastanesi’nde sadece 6 hasta (%8,5) ve Kapadokya dışında 65 
hastanın %91,5’i teşhis edildi.

Sonuç: Çalışmamızda Kapadokya’daki güncel durum 
değerlendirilmiştir. MM hastalarının OS son 30 yılda önemli 
ölçüde değişmemiştir. Hastaların yaklaşık %90’ı tanı ve 
tedavi için il dışına çıkmak zorunda kalmıştır. Bölgedeki 
mevcut durumu ve tedavi sonuçlarını değerlendirmek için ek 
araştırmalara ihtiyaç vardır.

Anahtar Kelimeler: Kapadokya, malign plevral mezotelyoma, 
malign peritoneal mezotelyoma

Introduction: This study aimed to describe the current situation 
of malignant mesothelioma (MM) by examining data from 8 
state hospitals in Cappadocia, where one of the most serious 
mesothelioma endemics is observed. Recently, no assessment 
of this endemic has been conducted in Cappadocia. Therefore, 
this study aimed to provide up-to-date information regarding 
the current situation.

Methods: Patients with pleural or peritoneal MM admitted 
to local state hospitals in Cappadoccia between 01.01.2007 
and 25.09.2019 were retrospectively evaluated. The primary 
endpoint of the study was the overall survival (OS). The 
secondary endpoint was the evaluation of the current status 
of MM cases in Cappadocia and the determination of patients’ 
access to health care.

Results: Seventy-one patients were retrospectively evaluated. 
The median follow-up period was 26 months (range: 1-153); 55 
patients (77.5%) died, while 16 patients (22.5%) survived. Sixty-
six (93%) patients were diagnosed with pleural MM and 5 (7%) 
patients were diagnosed with peritoneal MM. It was observed 
that 18 (25.4%) of the patients resided in Sarıhıdır, Karain and 
Tuzköy, which was the decision to evacuate. Median OS was 16 
months (range: 1-133) for pleural MM and 21 months (range: 
9-117) for peritoneal MM. Significantly higher OS was observed 
in patients aged 60 years or less at the time of diagnosis 
(p=0.014). Only 6 patients (8.5%) were diagnosed at Nevşehir 
Hospital and 91.5% of 65 patients were diagnosed outside the 
Cappadoccia.

Conclusion: The current situation of MM in Cappadocia was 
evaluated in this study. The OS of MM patients has not changed 
dramatically in the last 30 years. Approximately 90% of patients 
had to move out of the province for diagnosis and treatment. 
Further studies are needed to evaluate the current situation 
and treatment outcomes in this region.
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malignant peritoneal mesothelioma
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Introduction
Malignant mesothelioma (MM) is a rare progressive fatal malignant 
tumour associated with asbestos (1). The median age of diagnosis is 74 
years. MM is twice more frequent in males than in females due to the 
occupational exposure. The latent period from asbestos exposure to MM 
development is approximately 20-40 years (2,3). The overall survival (OS) 
is poor (4-6). The most effective method for preventing MM is to avoid 
its risk factors (6,7).

Cappadocia is one of the most common places where MM has been 
observed worldwide (5,6). This situation first emerged in 1975 with 
the individual efforts and self-sacrificing research of Baris et al. (8-
10). A national mesothelioma registry unit is not available in Turkey. 
In 2015, the Ministry of Health’s Cancer Control Department published 
the cancer statistics. According to these statistics, the incidence of age-
standardised mesothelioma has been reported as 1.1/100.000 in males 
and 0.6/100.000 in females. There is no separate title for the Cappadocia 
region in these statistics (5,11).

The first epidemiological studies of mesothelioma in Turkey were 
conducted in 1970 by Baris et al. (8,9). In these studies, the incidence 
of MM in the Karain village was found to be very high. In the detailed 
evaluation, the data of the Kayseri State Hospital, which is the closest 
hospital to Karain, was examined and we found that almost all of these 
patients were treated as Tuberculosis and all of them died within a year. 
In 1975, Baris and his colleagues examined the Karain village, which 
had a population of 800 at that time and the incidence of mesothelioma 
was 1000 times higher than in the other regions. Similar results were 
obtained in Tuzköy, which is 40 km away from Karain (5). It was observed 
that 50% of the deaths in Karain, Sarıhıdır and Tuzköy were caused by 
MM (12). In Karain (Female/Male) 76/74, Tuzköy 54/51 and Sarıhıdır, 7/8 
deaths were found to be caused by MM (13). Due to these findings, it was 
decided to evacuate Tuzköy-Karain and Sarıhıdır.

In this study, the data of 8 state hospitals in Cappadocia, one of the places 
where MM is most common, were examined. It had as aim to provide 
information regarding the current situation of MM. Specifically, the 
study aimed to investigate the demographic characteristics, adequacy 
of diagnosis and treatment facilities, OS and the factors affecting the OS 
of MM patients admitted to hospitals in the region.

Methods
In this study, patients who were admitted to local public hospitals 
in Cappadocia between 01.01.2007 and 25.09.2019 were evaluated 
retrospectively as patients with pleural or peritoneal MM. Patient 
interview information, patient files, and the electronic system data were 
used for the study. Local hospitals whose data were extracted from the 
electronic system are Acigol District Integrated Hospital, Avanos District 
Integrated Hospital, Derinkuyu District Integrated Hospital, Gülşehir 
District Integrated Hospital, Hacibektas District Integrated Hospital, 
Urgup State Hospital, Nevşehir State Hospital, Kozakli Physical Therapy 
and Rehabilitation Hospital. The data of the patients admitted to these 
8 hospitals in the Cappadocia region were reviewed retrospectively. 
The study was conducted in accordance with the Helsinki Declaration 
and it was approved by the Ethics Committee of Nevşehir Governorship 

Provincial Health Directorate in September 2019 (approval number: 
26171210-020). Informed consent was obtained from all the patients or 
relatives (for exitus patients) before the analysis. 

Demographic status of the patients, centre of MM diagnosis, access to 
treatment and the latest status were noted. The study included adult 
patients between the stages of 1 and 4 according to AJCC-8, who were 
undergoing curative/palliative treatment and had complete information. 
Patients whose pathology report details were not available and missing 
file and follow-up information were excluded from the study.

The primary endpoint of the study was the OS. The date of diagnosis 
was accepted as the starting date for the OS. The final check-in date for 
patients experiencing an OS endpoint is the exitus date for ex-patients. 
Most of the patients could not be diagnosed and treated in Cappadocia. 
The treatment details were not available in these patients’ files data and 
electronic system. Therefore, the progression free survival (PFS) could 
not be calculated. The secondary endpoint of the study was to evaluate 
the current status of MM cases in Cappadocia and to determine the 
patients’ access to diagnosis/treatment.

Statistical Analysis

SPSS ver. 24 was used in this study. The normality of the variables was 
evaluated using visual and analysis methods and non-parametric tests 
were used since the variables did not fit the normal distribution. Chi-
square and Fisher’s exact tests were used to determine the differences 
in the demographic characteristics of the patients. Spierman’s rank 
correlation test was used for univariate correlation analysis. Kaplan-
Meirer was used for univariate survival analysis and the log rank test was 
also used. In the multivariate analyses, Cox Regression test was used. 
Statistical significance was accepted as less than 0.05.

Results
We evaluated 1497 medical record (It is not the number of patients- It 
is the number of entered diagnosis of mesothelioma into the electronic 
system). Only 71 patients who met the inclusion criteria were identified. 
These 71 patients were treated with curative/palliative treatment in the 
8 different state hospitals in the Cappadocia region with the diagnosis 
of stage 1-4 MM between 01.01.2007 and 25.9.2019 retrospectively. 
The median follow-up period was 26 (range: 1-153) months. During 
the follow-up period, 55 patients (77.5%) were ex and 16 patients 
(22.5%) were alive. In our study, 39 patients (54.9%) were females and 
32 patients (45.1%) were males. The median age of the patients at the 
time of diagnosis was 66 (range: 36-86) the years. There was only one 
patient who was under 45 years of age at the time of diagnosis. This 
patient was diagnosed with malignant pleural mesothelioma at the age 
of 36 and he is currently residing in Tuzköy. Sixty-six (93%) patients were 
diagnosed with malignant pleural mesothelioma and 5 (7%) patients 
with malignant peritoneal mesothelioma.

Only 6 patients (8.5%) were diagnosed at Nevşehir Public Hospital. MM 
(91.5%) of 65 patients were diagnosed outside Cappadoccia. Only 9 
patients (12.7%) received supportive treatment for curative purposes and 
62 patients (87.3%) received palliative support. Symptoms of patients 
admitted to the regional hospitals; 28 patients (39.4%) had dyspnoea, 
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18 patients (25.3%) had general condition disorder, 10 patients (14.1%) 

had pain, 4 patients (5.6%) had acute renal failure, 4 patients (5.6%) 

had hypertension, 2 patients (5.6%) 2.8% were admitted to psychiatry 

clinic with depression and 2 patients (2.8%) presented with neurological 

findings (1 seizure + 1 speech disorder). The stages of the patients at 

the time of admission to the hospital (not the moment of diagnosis); 

6 (8.5%) were operable, 55 (77.4%) were inoperable and 10 (8.5%) were 

metastatic. Thoracentesis was performed in 8 (11.3%) patients, while 

paracentesis was performed in 13 (18.3%) patients. In the Nevşehir 

Public Hospital, computer tomography (19.7%) was administered to 

14 patients, of which 9 (12.7%) were curative. There were no oncology 

clinics in the other 7 hospitals. Besides, there is no radiotherapy centre 

in Cappadocia.

When the patients were examined in terms of their place of residence, 

21 patients (29.6%) were examined in Urgup (Karain and Sarıhıdır were 

not included) and nineteen patients (26.8%) in Gülşehir (Tuzköy were not 

included). It was observed that 18 (25.4%) of the patients were residing 

in Sarıhıdır, Karain and Tuzköy with the decision of evacuation, but 

not completely separated (2 patients resided in Karain, 6 patients were 

residing in Sarıhır, 10 patients were still residing in Tuzköy) (Figure 1). 

Patient data are summarised in Table 1.

Another remarkable rate was the need for psychiatric support. The 26 

(37.1%) patients received medical treatment for depression and anxiety.

Median OS was 16 months (range: 1-133) for pleural MM and 21 months 

(range: 9-117) for peritoneal MM. The OS difference between pleural 

MM and peritoneal MM was not statistically significant (p=0.23). The 

one-year OS for pleural MM was 60.9% and the 2-year OS was 31%. For 

peritoneal MM, the one-year OS is 60% and 2-year OS is 40% (Figure 2).

There were 7 patients with a survival of more than 5 years. The survival 

of these patients were 133 months (pleural MM), 117 months (peritoneal 

MM), 115 months (pleural MM), 101 months (pleural MM), 96 months 

(pleural MM), 87 months (peritoneal MM) and 86 months (pleural MM) 

months. For pleural MM, gender (p=0.89), right or left pleural disease 

(p=0.84), diagnosis and treatment (p=0.38) being performed outside or 

within the province and patients still living in Tuzköy-Sarıhıdır-Karain 

(p=0.33) did not significantly affect OS (Figure 3).

The relationship between pleural MM OS and age at diagnosis was 

investigated. The median OS value of patients aged 60 years or less at 

the time of diagnosis was 23.9 (range: 4-133), whereas the median OS 

value of patients over 60 years of age was 13.4 (range: 1-117) (p=0.014) 

(Figure 4).

Discussion

In the current study, 71 MM patients who were admitted to 8 different 

hospitals in Cappadocia in the last 12 years were identified. Sixty-six 

(93%) of them had a pleural origin and 5 (7%) had a peritoneal origin. 

Median OS was 16 months for pleural MM and 21 months for peritoneal 

MM. The OS of the patients included in our study was only adversely 

affected by advanced age. The gender, pleural or peritoneal origin, right 

and left lung location, diagnosis and treatment in-province or out-of-

province and residing in high-risk endemic regions did not significantly 

Figure 1. Centres where the patients resided at the time of admission

Table 1. Patient details

Gender
Female 39 (54.9%)

Male 32 (45.1%)

Primer 
Malignant pleural mesothelioma 66 (90%)

Malignant peritoneal mesothelioma 5 (7%)

Treatment
Curative 9 (12.7%)

Palliative 62 (87.3%)

Symptoms

Dyspnoea 28 (39.4%)

General condition disorder 18 (25.3%)

Pain 10 (14.1%)

Acute renal failure 4 (5.6%)

HT 4 (5.6%)

Depression 2 (2.8%)

Neurologic finding 2 (2.8%)

Residence

Sarıhıdır 6 (8.4%)

Tuzköy 10 (14.1%)

Karain 2 (2.8%)

Ürgüp 21(29.1%)

Gülşehir 19 (26.8%)

Nevşehir (Centre) 6 (8.5%)

Avanos 2 (2.8%)

Acıgöl 2 (2.8%)

Aksaray 1 (1.4%)

Tufanbeyli 1 (1.4%)

Diagnosis
In Cappadoccia 6 (8.5%)

Outer centre 65 (91.5%)

Stage 

Operable 6 (8.5%)

In-operable 55 (77.4%)

Metastatic 10 (14.1%)

Last status
Ex 55 (77.5%)

Alive 16 (22.5%)

HT: Hypertension
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affect OS. When evaluated in terms of access to health services, 90% of 

the patients could not have been diagnosed or treated in Cappadocia. 

Palliative treatment is the only available facility in the region. 

The median OS of the patients were 16 months for pleural MM and 21 

months for peritoneal MM. Baris (14) evaluated 185 MM patients in 

1980 and determined the period from onset of symptoms to death as 

approximately 18 months. Selçuk et al. (15) evaluated 135 pleural MM 

patients in 1992. In their evaluation, the median OS was found to be 

13.5 months for erionitis-related MM and 21.5 months for MM associated 

with other asbestos dust. Although the patients in the diagnosis stages 

of our study do not know the treatments they receive in detail, it is seen 

that patients’ OS has not changed dramatically in the last 40 years.

It has been reported in the literature that MM is more common in men 

(3,5). In this study, 39 (54.9%) of the patients were females and 32 (45.4%) 

were males. This data is not consistent with the literature, but it is 

consistent with the first study conducted in Cappadocia (5). In addition, 

male gender was defined as a negative prognostic factor (16-18). In the 

SEER analysis of 14,228 diseases published by Taioli et al. (3) in 2014, the 

OS of women was reported to be 3 times higher than that of men. In the 

current study, no significant effect of gender on OS was observed. In this 

Figure 2. Overall survival analysis of patients with malignant pleural mesothelioma and malignant peritoneal mesothelioma, 
respectively
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Figure 3. Detailed analysis of variables with pleural MM and OS

MM: Malignant mesothelioma, OS: overall survival
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state, this data are consistent with the retrospective study of Koyuncu et 

al. (19), which evaluated 60 patients with MM.

In case of intensive exposure, MM develops at an earlier age (20). In 

the preliminary cross-sectional studies in Cappadocia, it has been 

reported that there are MM patients in their 20s (5). In our study, there 

was one case diagnosed under the age of 40 and this case has lived in 

Tuzköy. Also, there were 5 cases under 50 years of age. In many studies, 

advanced age has been defined as a poor prognostic factor (16-18). In 

our study, lower OS was obtained in elderly patients.

Peritoneal Mesothelioma constitutes 7%-30% of all MM cases (8). It 

has been reported that peritoneal MM has better survival than pleural 

MM (17). In this study, peritoneal mesothelioma accounted for 7% of 

cases. Median OS of patients with pleural MM was 16 months (range: 

1-133), while the median survival of patients with peritoneal MM was 

21 (range: 9-117) (p=0.23). In addition, 2 (28.5%) of 7 patients with OS 

values greater than 5 years were diagnosed with peritoneal MM and 

these 2 patients are still alive. Although peritoneal MM patients had 

higher median survival and OS status higher than 5 years, the difference 

between pleural MM was not significant. This result may be due to the 

small number of peritoneal MM patients.

Another issue we want to consider is the access to health services for 
patients and the evaluation of the current cases of MM. As it is known, 
Cappadocia is an endemic MM region. When the endemic MM cases were 
examined, no high incidence was observed in any region as much as in 
Cappadocia (5,7). For example, endemic mesothelioma was reported 
in the Sicilian region of Italy between 1980 and 1997 due to the Etna 
Volcanic Mountain and the total number of cases in this region was 
17 (10 men, 7 women). The population of the region is 23.000 for that 
period (21). Due to serpentine-coated roads, an increase in MM cases 
was reported in Kaleonia and 109 cases were observed between 1984 
and 2008 (22). In Cappadocia, 50% of deaths in high-risk areas have been 
reported to be caused by MM (5).

This endemic MM was identified as zeolite stones used in house 
construction in these three villages (13). The villages were evacuated to 
prevent asbestos exposure and to reduce MM cases. There are currently 
three problems in this regard. First, the high-risk areas are not fully 
evacuated. It was found that 18 of 71 patients in our study still live in 
Karain-Tuzköy and Sarıhıdır. They are still inhabitants of these villages. 
Secondly, erionite was found not only in the stones of the houses, but 
also in the air of these villages (23). Small amounts of erionite inhalation 
may be sufficient for MM development. For example, in an animal 
experiment in rats, MM developed in 27 out of 28 rats inhaling erionite; 
MM developed in 11 of 648 rats in other asbestos types (24). It is located 
very close to the new settlements - the old ones (Figure 5). Some of 
the inhabitants of Tuzköy-Karain and Sarıhıdır have evacuated their 
houses and moved to the new settlement. However, since the newly 
settled houses are close to the old ones, the extent of exposure due to 
increased erionite detected in the air continues and the current status of 
MM incidence should be examined separately. The third situation is the 
long latent period between asbestos exposure and MM development. 
Long-term follow-up of patients is required even if the sites are 
evacuated. Data on families migrating to Europe are available in the 
literature. In a study conducted in Sweden, it was found that increasing 
cases of malignant pleural mesothelioma (MPM) originate from families 
migrating from the Karain. The incidence of MPM was 639/100,000 per 
year for males and 1,267/100,000 per year for females. In this group, the 
mortality rate caused by MPM was 78%. These rates are compared with 
the Swedish population; 135.5 times for men and 1336.3 times higher 
for women (25). However, there is insufficient data on the final status of 
people moving out of Cappadocia in Turkey.

The development of MM is not only related to exposure to asbestos, but 
also individual carcinogenesis susceptibility (7,13,26). In the analysis of 
workers exposed to crocidolite asbestos in South Africa, 4.6% of them 
exitus due to MM. Increased exposure is a risk factor for the development 
of MM, but some of the exposed patients have no disease (10). Dogan 
et al. (27) reported in 2006 that these endemic and dense MM cases 
seen in Cappadocia were not only caused by erionite, but also by genetic 
predisposition. In a study conducted in Karain, the last 6 generations 
of the patients were examined and it was argued that autosomal 
dominant mechanisms could play a role. Another case that supports 
this issue is that, there is a relatively low rate of MM cases in Karlık 
village (where erionite is detected) which is 4 km away from Karain (28). 
Therefore, further studies are needed to determine the extent to which 

Figure 4. Relationship between patient age and OS in pleural MM

MM: Malignant mesothelioma, OS: overall survival

Figure 5. The area to the right of Kızılırmak is the old Sarıhıdır. The area on 
the left is the new settlement



İstanbul Med J 2020; 21(5): 337-43

342

the incidence of MM decreases with reduced asbestos exposure and to 
what extent genetic predisposition is effective in this endemic.

There are a limited number of articles describing the current state of the 
literature in Cappadocia. There is a need for studies on the effectiveness 
of the measures taken and the treatment and response situations. The 
reason for this limitation is that patients are still unable to receive 
treatment in their provinces and they are distributed to different centres 
such as İstanbul, Ankara, Kayseri or Europe in accordance with their 
social support. This is an important challenge that reveals the current 
status of MPM in Cappadocia, the effectiveness of the treatments 
applied and the latest status of patients. Evaluation of the patients in 
one easy-to-reach centre may benefit the patient. In addition, sharing 
results from this region with the highest incidence of this rare disease 
worldwide will contribute to the literature. For example, Carbone 
et al. (13), in our region as a result of research, the first mineral fibre 
carcinogenesis modulating gene could be identified: BAP-1, in the early 
2000s (5,6).

There are some important limitations of our study. First of all, the study 
is retrospective. The stages of diagnosis, treatment details and response 
to treatment are unknown. Only patients whose pathology report was 
available were included in the study, and treatment details were not 
noted in detail in many files. Therefore, PFS could not be calculated. 
However, our study covers all state hospitals in Cappadocia. We think 
that the data obtained by examining the records of 8 different hospitals 
in the region can give an idea regarding the current situation in 
Cappadocia. 

Conclusion
The OS of MM patients has not changed dramatically in the last 30 
years. Approximately 90% of patients had to go out of the province for 
diagnosis and treatment. Additional studies are needed to evaluate the 
current situation and treatment results in the region.
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