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Abstract Malignant pleural mesothelioma (MPM) is a

relatively rare, but aggressive tumor that causes high

mortality. The major risk factor involved in the etiology is

environmental and occupational exposure to asbestos. The

optimal modality of therapy is controversial. The present

study retrospectively evaluated the data pertinent to 282

patients who were examined and treated in 11 different

medical oncology centers in Turkey. There were 161 males

(57.1 %) and 121 females (42.9 %), with a mean age of

56.38 ± 12.07 years. Surgery was used in 74 patients, 21

patients (28.4 %) received only chemotherapy and 28

patients (37.8 %) received chemoradiotherapy after sur-

gery. The median survival in patients who were adminis-

tered adjuvant therapy after surgery was 24 months, while

the median survival in patients who had only surgery was

6 months (p = 0.029). 106 patients were administered

pemetrexed-platinum combination and 35 patients were

administered gemcitabine-platinum combination as front-

line chemotherapy. Median survival, 1- and 2-year survival

rates in patients who received platinum analogues and

pemetrexed or gemcitabine combinations were found sta-

tistically similar (p = 0.15). The median survival for all

patients with MPM in our study was 18 months. The main

factors influencing the overall survival were stage of the

disease (p = 0.020), performance status (p \ 0.001),

asbestos exposure (p = 0.030) and mesothelioma histo-

logical subtypes (p \ 0.001). Results of our study suggest

that multi-modality treatment regimens consisting of
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surgery, radiotherapy and chemotherapy prolong overall

survival. Survival rates in patients who received combining

platinum analogues with pemetrexed or gemcitabine as

front-line chemotherapy were found similar.

Keywords Malignant pleural mesothelioma � Asbestos

exposure � Multi-modality treatment � Front-line

chemotherapy � Prognostic factors

Introduction

Malignant mesothelioma is a tumor originating in the mes-

othelial surfaces of pleura, peritoneum, pericardium or

tunica vaginalis. Malignant pleural mesothelioma (MPM)

accounts for about 80 % of all cases diagnosed with

malignant mesothelioma. MPM is an aggressive primary

tumor of the pleura with an increasing incidence [1, 2]. The

major risk factor involved in the etiology of MPM is envi-

ronmental and occupational exposure to asbestos. History of

exposure to asbestos has been shown in 70–80 % of the

patients [3, 4]. Apart from asbestos exposure, exposure to

erionite, a fibrous zeolite found in the Central Anatolia

region in Turkey, has been demonstrated to play a consid-

erable role in the etiology of MPM [5–7].

There is no standard treatment of the disease. Treatment

alternatives cover a wide range from palliative therapy to

multi-modality treatment regimens consisting of surgery,

radiotherapy and chemotherapy [8–12]. Its median overall

survival rate is 9–17 months and 5-year survival rate is less

than 5 % [13, 14].

In the present study, we aimed to retrospectively examine

the demographic and prognostic characteristics, outcome of

the administered treatments, treatment responses and sur-

vival rates of 282 patients diagnosed with MPM.

Patients and methods

Patient population

The present study retrospectively examined the data per-

tinent to 282 MPM patients who were examined and

treated in 11 different medical oncology centers in Turkey

from July 2000 to February 2011. Clinical symptoms and

signs, diagnostic and therapeutic methods, treatment

responses and complications, prognostic characteristics and

survival times of the patients were obtained from investi-

gations of patient records. MPM diagnosis was given on

the basis of the cytological analysis of pleural fluid, closed

pleural biopsy or open biopsy.

Demographical data regarding the cases like age, sex,

occupation, smoking, history of asbestos and erionite

exposure, place of residence, clinical properties like clini-

cal symptoms, diagnostic method, histological type, tumor

localization and stage as well as treatment methods, side

effects of treatment and survival rates were all examined.

Staging was performed according to the staging system

based on the tumor, node, metastasis (TNM) classification

and suggested by International Mesothelioma Interest

Group (IMIG) in 1995 [15]. Treatment toxicities were

assessed according to the National Cancer Institute Com-

mon Toxicity Criteria version 2.0 grading system.

Statistical analyses

Prognostic factors such as stage, asbestos exposure, per-

formance status, histological subtype were analyzed by the

Kaplan–Meier method and statistically compared using

log-rank test. Overall survival time was calculated as the

time that elapsed between the time when the initial path-

ological diagnosis was given and the time when the patient

died or was last contacted. Statistical tests resulting in

p values of less than 0.05 were considered to be significant.

Results

Patient characteristics

Characteristics of the patients and the tumor are presented in

Table 1. The study registered a total of 282 patients, of whom

121 (42.9 %) were females and 161 (57.1 %) were males.

The ages of the patients ranged between 28 and 87.5 years,

with a mean age of 56.38 ± 12.07 years. Environmental

exposure to asbestos was found in 138 (48.9 %) patients and

exposure to erionite was found in 11 (4 %) patients. Asbestos

and erionite exposure started in childhood. Of the patients,

37 had not been exposed to asbestos and asbestos exposure

had not been asked to 107 patients. None of our patients had

occupational asbestos exposure. The patients lived in East-

ern, South Eastern and Central Anatolia regions of Turkey

where natural asbestos and erionite deposits are found. The

11 patients exposed to erionite lived in Nevsehir city.

Of the patients, 26.24 % were in the age range between

60 and 69; 29.43 % were in the age range between 50 and

59; 19.86 % in the 40–49 age range; 28 patients (9.9 %)

were under 40; and 41 patients (14.6 %) were over

70 years. Our youngest case was 28 years old. There was

no difference between males and females in terms of the

distribution of age.

Clinical presentation

The most common presenting complaints among the

patients were shortness of breath in 156 (55.3 %), weight
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loss in 83 (29.3 %), chest pain in 71 (25.2 %) and coughing

in 42 (14.9 %). Other common signs and symptoms

included malaise, night sweats and mass on the chest wall.

The duration of symptoms was shorter than 3 months in

145 patients (50.4 %). In only 49 patients (17.4 %), the

symptoms had lasted for more than 6 months.

Tumor characteristics

The tumor was located in the right hemithorax in 161

patients (57.1 %) and in the left hemithorax in 121 patients

(42.9 %). The histological subtype of the tumor was epi-

thelial in 150 patients (53.2 %), sarcomatoid in 8 patients

(2.8 %) and biphasic in 26 patients (9.2 %), but histolog-

ical subtype was either not determined or not recorded in

98 patients (34.8 %). The patients were staged according to

the criteria of the IMIG. Eight patients (2.8 %) were

identified as stage I, 60 (21.4 %) as stage II, 123 (43.6 %)

as stage III and 91 patients (32.2 %) as stage IV. At the

time of diagnosis, 46 patients (16.1 %) had distant organ

metastasis (Table 1). Metastatic sites were liver (n = 11),

contralateral lungs (n = 11), bone (n = 8), ipsilateral lung

(n = 8) and other sites (n = 8).

Treatment modalities

Different treatment modalities were administered in the

patients. A majority of the patients had locally advanced or

metastatic disease at the time of diagnosis. Surgery was

used in 74 patients (decortications/pleurectomy), 21

patients (28.4 %) received only chemotherapy after surgery

and 28 patients (37.8 %) received chemoradiotherapy after

surgery. As the chemotherapy regimen, 29 patients

(49.2 %) were administered pemetrexed-cisplatin, 14

patients (23.7 %) were administered gemcitabine-cisplatin

and the other patients received cisplatin-adriamycin and

single-agent gemcitabine. Twenty-five patients (33.8 %)

did not receive chemotherapy after surgery.

Out of the 208 patients who did not undergo surgery, 157

(75.4 %) were administered front-line chemotherapy. As the

chemotherapy regimen, 106 patients were administered

pemetrexed-platinum combination (pemetrexed-cisplatin to

95 patients and pemetrexed-carboplatin to 11 patients) and

35 patients were administered gemcitabine-platinum com-

bination (gemcitabine-cisplatin to 30 patients and gemcita-

bine-carboplatin to 5 patients). The rest of the patients

received double- or triple-agent chemotherapy regimens

containing cisplatin-based agents other than those cited

above or single-agent pemetrexed or gemcitabine. For the

patients who received pemetrexed-platinum regimen, a

median of 6 cycles of chemotherapy was administered and

50 patients (47.2 %) were able to receive all 6 cycles as

planned. For the patients who received gemcitabine-plati-

num regimen, a median of 6 cycles of chemotherapy was

administered and 19 patients (54.3 %) were able to receive

all 6 cycles. Median survival was found 16 months in the

pemetrexed-platinum regimen and 26 months in the gem-

citabine-platinum regimen. There was no statistically sig-

nificant difference between the patients who received

pemetrexed-platinum and gemcitabine-platinum regimens

in terms of the median overall survival (p = 0.15, Figure 2).

Chemotherapy adverse events

As ours was a retrospective study, not all toxicity data, par-

ticularly data regarding low-grade toxicity, might have been

Table 1 Demographic data regarding the patients and the tumor

Characteristics n %

Age (years)

Median 56.38 ± 12.07

Range 28–87.5

Gender

Male 161 57.1

Female 121 42.9

ECOG score

0 65 23

1 129 45.7

2 76 27

Histological subtype

Epitheloid 150 53.2

Biphasic 26 9.2

Sarcomatoid 8 2.8

Stage

I 8 2.8

II 60 21.4

III 123 43.6

IV 91 32.2

Localization

Right hemithorax 161 57.1

Left hemithorax 121 42.9

Asbestos exposure

Present 138 48.9

Absent 37 13.1

Erionite exposure

Present 11 4

Absent 271 96

Smoking

Present 107 37.9

Absent 127 45

Weight loss (10 % or greater weight loss in the last 6 months)

Present 83 9.4

Absent 192 68.1

ECOG The Eastern Cooperative Oncology Group performance status
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reached. The most common adverse effect was myelosup-

pression. The most frequently observed non-hematological

toxicities included nausea, vomiting, malaise, diarrhea

and neuropathy. There was no mortality associated with

chemotherapy toxicity.

Patient survival

The median survival duration of the patients in the study

was 18 months. One-year, 3- and 5-year survival rates were

69, 28 and 13 %, respectively. Survival rates were similar

in males and females. There was no difference between the

survival rates of the patients under and over 60 years of

age. Factors that affected overall survival were stage of the

disease (p = 0.020), performance status (p \ 0.001),

asbestos exposure (p = 0.030) and mesothelioma histo-

logical subtypes (p \ 0.001; Table 2).

Discussion

Malignant pleural mesothelioma is a rare, but aggressive

tumor that causes high mortality. Two major factors that

are known in its etiology are exposure to asbestos and

erionite fibers. The disease develops as a result of the

inhalation of these fibers [16]. Asbestos deposits are greater

in some rural residential areas in the Eastern and South-

eastern Anatolia Regions of Turkey. The soil contaminated

with asbestos has been used in the whitewashing of houses

for many years in these areas. [17–20]. MPM due to

environmental exposure rather than occupational exposure

is more common in Turkey [21, 22]. The incidence of

MPM associated with erionite, which plays a key role in

the etiology of MPM apart from asbestos, is very high

around Nevsehir city in the Central Anatolia region of our

country [6, 7, 23]. Erionite is found in the volcanic rocks

used as building blocks in this area. Exposure to minerals

starts with birth, and therefore, even people who have

emigrated at early ages are afflicted by the disease [5, 18,

24]. In our study, most of the cases with a history of

environmental exposure reside in Eastern and Southeastern

Anatolia regions. The 11 patients who had a history of

erionite exposure were from the residential areas of Central

Anatolia. The fact that our cases did not work in the areas

where asbestos is used suggests that environmental factors

are at play in the development of MPM.

That MPM patients are generally at advanced ages

suggests that the development of MPM takes a fairly long

latent period. The mean period between the first exposure

and the development of the disease is 25 to 40 years, with

some studies indicating a period between 10 and 65 years

[25–28]. The mean age of our patients is 56.38 years

(28–87.5 year) which is consistent with literature.

Malignant pleural mesothelioma is more common in

males, with the male/female ratio of occupational asbestos

exposure standing at 1/3–1/12, and the incidence of the

disease increases with age. That is because MPM associ-

ated with occupational exposure to MPM is more common

among males. However, among the patients who have a

history of environmental asbestos exposure, the ratio of

males to females is closer, as was the case in our study [16,

29, 30]. The male to female ratio among our patients was

1.33. The reason for this is the fact that both sexes live in

the same environmental conditions [10, 31, 32].

Clinical symptoms of the disease depend on the local

progression of the tumor. The most common presenting

clinical symptoms and signs include shortness of breath,

chest pain and ipsilateral pleural effusion. Some constitu-

tional symptoms like weight loss, malaise, cough and fever

are also observed, but to a lesser extent [33–36]. The most

common symptoms in our patients were shortness of breath

at a rate of 55.3 %, weight loss at a rate of 29.3 % and

chest pain at a rate of 25.2 %. Our clinical findings were

consistent with those of other researchers.

In 161 patients (57.1 %), pleural mesothelioma origi-

nated in the right side pleural surface and this finding was

also similar to the findings of other studies [37, 38].

Despite the lack of any definitive explanation as to why

pleural mesothelioma is more common in the right side,

one hypothesis is that the right main bronchus is separated

from the trachea by a narrower angle [13].

The diagnosis of MPM can be challenging and com-

pulsion to confirm histologically [39]. The diagnostic value

of the cytological analysis of the pleural fluid ranges

between 7 and 32 % [40, 41]. The diagnostic value of

closed pleural biopsy has been reported higher [42]. It is

known that the combination of closed pleural biopsy and

cytology has a greater diagnostic value [43]. Video-assisted

thoracoscopic surgery (VATS), on the other hand, provides

an accurate diagnosis over 90 % of the time thanks to its

ability to provide a better image of the pleural cavity [44].

In our study, diagnosis was given by pleural biopsy in 168

patients (59.6 %), VATS in 61 patients (21.6 %) and

cytological analysis in 33 patients (11.7 %).

Malignant pleural mesothelioma has 3 histological

subtypes. The most common subtype is the epithelial type

Table 2 Prognostic factors that affect overall survival

Prognostic factors Good Poor p

ECOG score 0, 1, 2 3, 4 \0.001

Stage I, II III, IV 0.020

Histologic subtype Epithelial Sarcomatoid \0.001

Asbestos exposure Present Absent 0.030

ECOG The Eastern Cooperative Oncology Group performance status
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(55–60 %), followed by the biphasic type (25–30 %) and

sarcomatous type (10–15 %) in frequency [45, 46]. Epi-

thelial histological subtype has a better prognosis than

other subtypes. Of our patients, 53.2 % had epithelial

subtype and, in congruence with the literature data, the

prognosis of these patients was better than that of the

patients with the sarcomatous type.

Although new treatment strategies have been developed,

the survival and prognosis of MPM patients is poor in

general. Mean survival rates range between 6 and

17 months, with the mean less than 12 months and 5-year

survival rates below 5 % [13, 14]. Median survival for all

patients in our study was 18 months and the rate of 5-year

survival was 13 %.

No clear consensus has been reached over the treatment

of MPM patients. The fact that none of the treatments is

useful in and of itself has brought the multi-modality treat-

ment method to the fore. Multi-modality treatment consists

of surgery and adjuvant treatment alternatives including

radiotherapy and systemic and/or intrapleural chemother-

apy. The best outcomes are obtained by multi-modality

treatments in selected patients. The administration of such

treatments has brought about an improvement, though

modest, in the survival of patients [44, 47, 48]. Clinical stage

II-III patients who do not have comorbid diseases and whose

performance status is good are candidates for multi-modal-

ity treatments. However, since most MPM patients have

late-diagnosed, unresectable and locally advanced disease

or comorbid diseases, radical surgical interventions cannot

be conducted [8, 49]. In our study, 74 patients (26.2 %) were

operated on. As the surgical operation, EPP was performed

in 8 patients and decortication in 66 patients. The compar-

ison between patients who were operated on and those who

were not did not reveal any statistical difference in their

median overall survival rates (p = 0.85, Fig. 1). There are

no randomized, controlled studies showing the efficacy of

only surgery in treatment [50].

Most of the patients who have curative surgery are

administered adjuvant chemotherapy and/or radiotherapy

[51]. In a 183-patient series published in 1999, Sugarbaker

et al. reported 2-year survival to be 38 % and 5-year sur-

vival to be 15 % in the multi-modal treatment approach

consisting of pleuropneumonectomy and adjuvant chemo-

radiotherapy [52]. In a study where stage II and III pleural

mesothelioma patients who had decortication or pleurec-

tomy following neoadjuvant intrapleural IL-2 were

administered adjuvant gemcitabine-cisplatin chemotherapy

and radiotherapy together with long-term IL-2, mean sur-

vival time was reported to be 28 months [53]. In our study,

the median survival in patients who were administered

adjuvant therapy after surgery was 24 months, while the

median survival in patients who had only surgery was

6 months (p = 0.029; Fig. 2).

Chemotherapy is used in several settings, such as in

multi-modality treatment and, chemotherapy can be used

as a neoadjuvant treatment in order to reduce the tumor

volume or for adjuvant treatment to reduce local and dis-

tant recurrences, and it is used for palliative purposes [50,

54]. Many chemotherapeutic agents have been used either

as a single agent or as part of a combined chemotherapy

regimen in MPM patients. Platinum analogues, doxorubi-

cin, gemcitabine, methotrexate, raltitrexed and pemetrexed

are all single agents with proven efficacy, and according to

the results of a systemic review of studies published from

1965 to 2001, the highest response rates were obtained with

Fig. 1 Overall survival curves of the patients who did and did not

receive adjuvant therapy after surgery

Fig. 2 Overall survival curves of the patients who were administered

pemetrexed-platinum and gemcitabine-platinum as front-line

chemotherapy
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combined chemotherapy regimens [54]. The most fre-

quently employed chemotherapy protocol is the cisplatin-

based regimens [55, 56]. The efficacy and response rates of

cisplatin and carboplatin are similar in MPM patients [57].

Recent studies indicate that response and survival rates

obtained with platinum analogues and pemetrexed or gem-

citabine combination regimens are pretty good. A phase III

trial randomized 456 chemotherapy-naive patients receive

cisplatin plus pemetrexed or cisplatin alone. Results of the

study showed that median overall survival was 12.1 months

in the combined regimen. When compared to the single-

agent cisplatin, combined regimen improved median

survival, time to progression, response rate, pulmonary

functions and symptom control [58]. On the basis of the

results of this 2003 study, pemetrexed-cisplatin combination

regimen is accepted as the standard in the treatment of MPM.

However, gemcitabine-cisplatin combination from phase II

studies is used in the clinical practice due to the significant

results obtained in response and survival rates. This combi-

nation regimen leads to response rates between 12 and 48 %

and median overall survival times of 9.4–17.3 months

[59–61]. The efficacy of a gemcitabine-carboplatin combi-

nation regimen has also been reported [62]. In a retrospective

Canadian study, Lee et al. presented comparing platinum

plus pemetrexed (n = 34) with platinum plus gemcitabine

(n = 38) and reported no difference in median survival,

1- and 2-year survival rates [63]. In our study, the survival

rates of the patients who received front-line chemotherapy

were found 26 months in the patients who were administered

gemcitabine-platinum (n = 35) and 16 months in the

patients who were administered pemetrexed-platinum (n =

106; p = 0.15). An evaluation of survival rates demon-

strated that 1- and 2-year survival rates were 90 and 57 %,

respectively, in the patients who received gemcitabine-

platinum and 59 and 36 %, respectively, in the patients who

received pemetrexed-platinum and there was no statistically

difference between the treatment groups (p = 0.15).

Previous studies reported that the factors which affected

prognosis were age, sex, performance status, serum lactate

dehydrogenase level, thrombocyte count, stage, histologic

subtype and surgical resection [64–67]. In our study, good

performance status (p \ 0.001), early stage (p = 0.020),

epitheloid histology (p \ 0.001) and presence of asbestos

exposure (p = 0.030) positively contributed to survival.

Conclusion

Malignant pleural mesothelioma is an important disease

due to its high incidence in some regions of the world. The

fact that none of our patients had MPM-associated occu-

pational history indicates that environmental exposure is

dominant in the development of the disease.

Results of our study suggest that multi-modality treat-

ment prolongs overall survival. Survival rates in patients

who received platinum analogues and pemetrexed or

gemcitabine combinations as front-line chemotherapy were

found similar.

Additionally, we believe that novel treatment modalities

such as systemic and intrapleural chemotherapeutic agents

and targeted agents may contribute to the treatment of the

disease. In order to obtain more satisfying results and

determine the optimal therapeutic alternative in MPM

treatment, multicenter phase III prospective randomized

trials phase is needed.
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24. Emri S, Demir A, Doğan M. Lung diseases due to environmental

exposures to erionite and asbestos in Turkey. Toxicol Lett.

2002;127:251–7.

25. Artvinli M, Baris YI. Environmental fiber-induced pleuro-pul-

monary diseases in an Anatolian village: an epidemiologic study.

Arch Environ Health. 1982;37:177–81.

26. Sakellariou K, Malamou-Mitsi V, Haritou A, Koumpaniou C,

Stachouli C, Dimoliatis ID, et al. Malignant pleural mesothelioma

from nonoccupational asbestos exposure in Metsovo (north-west

Greece): slow end of an epidemic? Eur Respir J. 1996;9:1206–10.

27. Bianchi C, Giarelli L, Grandi G, Brollo A, Ramani L, Zuch C.

Latency periods in asbestos-related mesothelioma of the pleura.

Eur J Cancer Prev. 1997;6:162–6.

28. Baris YI, Bilir N, Artvinli M, Sahin AA, Kalyoncu F, Sebastien

P. An epidemiological study in an Anatolian village environ-

mentally exposed to tremolite asbestos. Br J Ind Med. 1988;45:

838–40.

29. Metintas S, Metintas M, Ucgun I, Oner U. Malignant mesothe-

lioma due to environmental exposure to asbestos: follow-up of a

Turkish cohort living in a rural area. Chest. 2002;122:2224–9.

30. Senyigit A, Babayigit C, Gokirmak M, Topcu F, Asan E, Cos-

kunsel M, et al. Incidence of malignant pleural mesothelioma due

to environmental asbestos fiber exposure in the southeast of

Turkey. Respiration. 2000;67:610–4.

31. Schwartz DA. New developments in asbestos-induced pleural

disease. Chest. 1991;99:191–8.

32. Brenner J, Sordillo PP, Magill GB, Golbey RB. Malignant

mesothelioma of the pleura: review of 123 patients. Cancer.

1982;49:2431–5.

33. Boutin C, Rey F, Gouvernet J, Viallat JR, Astoul P, Ledoray V.

Thoracoscopy in pleural malignant mesothelioma: a prospective

study of 188 consecutive patients. Part 2: prognosis and staging.

Cancer. 1993;72:394–404.

34. Kurt B, Gülhan M, Apaydın Z, Ark D. Malignant pleural

mesothelioma: a retrospective analysis of 57 cases. ERJ 1997;

(Suppl 25):199.

35. Yates DH, Corrin B, Stidolph PN, Browne K. Malignant meso-

thelioma in south east England: clinicopathological experience of

272 cases. Thorax. 1997;52:507–12.

36. Pisani RJ, Colby TV, Williams DE. Malignant mesothelioma of

the pleura. Mayo Clin Proc. 1988;63:1234–44.

37. Sovak MA, Aisner SC, Aisner J. Tumors of the pleura and

mediastinum. In: Abeloff MD, Armitage JO, Niederhuber JE,

Kastan MB, McKenna WG, editors. Abeloff’s clinical oncology,

vol. 4. Philadelphia: Churchill Livingstone; 2008. p. 1367–90.

38. Hillerdal G. Malignant mesothelioma 1982: review of 4710

published cases. Br J Dis Chest. 1983;77:321–43.

39. Cugell DW, Kamp DW. Asbestos and the pleura: a review. Chest.

2004;125:1103–17.

40. Renshaw AA, Dean BR, Antman KH, Sugarbaker DJ, Cibas ES.

The role of cytologic evaluation of pleural fluid in the diagnosis

of malignant mesothelioma. Chest. 1997;111:106–9.

41. Prakash UB, Reiman HM. Comparison of needle biopsy with

cytologic analysis for the evaluation of pleural effusion: analysis

of 414 cases. Mayo Clin Proc. 1985;60:158–64.

42. Herbert A, Gallagher PJ. Pleural biopsy in the diagnosis of

malignant mesothelioma. Thorax. 1982;37:816–21.

43. Whitaker D, Shilkin KB. Diagnosis of pleural malignant meso-

thelioma in life–a practical approach. J Pathol. 1984;143:147–75.

44. Pistolesi M, Rusthoven J. Malignant pleural mesothelioma:

update, current management, and newer therapeutic strategies.

Chest. 2004;126:1318–29.

45. Adams VI, Unni KK, Muhm JR, Jett JR, Ilstrup DM, Bernatz PE.

Diffuse malignant mesothelioma of pleura. Diagnosis and sur-

vival in 92 cases. Cancer. 1986;58:1540–51.

46. Segal A, Whitaker D, Henderson D, Shilkin K. Pathology of

mesothelioma. In: Robinson BWS, Chahinian AP, editors.

Mesothelioma. London: Martin Dunitz; 2002. p. 143–84.

47. Tammilehto L, Maasilta P, Kostiainen S, Appelqvist P, Holsti

LR, Mattson K. Diagnosis and prognostic factors in malignant

pleural mesothelioma: a retrospective analysis of sixty-five

patients. Respiration. 1992;59:129–35.

48. Butchart EG. Contemporary management of malignant pleural

mesothelioma. Oncologist. 1999;4:488–500.

49. Sugarbaker DJ, Jaklitsch MT, Liptay MJ. Mesothelioma and radical

multimodality therapy: who benefits? Chest. 1995;107:345S–50S.

50. Tsiouris A, Walesby RK. Malignant pleural mesothelioma: cur-

rent concepts in treatment. Nat Clin Pract Oncol. 2007;4:344–52.

51. Buduhan G, Menon S, Aye R, Louie B, Mehta V, Vallieres E.

Trimodality therapy for malignant pleural mesothelioma. Ann

Thorac Surg. 2009;88:870–5. (discussion 6).

52. Sugarbaker DJ, Flores RM, Jaklitsch MT, Richards WG, Strauss

GM, Corson JM, et al. Resection margins, extrapleural nodal

status, and cell type determine postoperative long-term survival

in trimodality therapy of malignant pleural mesothelioma: results

in 183 patients. J Thorac Cardiovasc Surg. 1999;117:54–63.

(discussion 5).

53. Lucchi M, Chella A, Melfi F, Dini P, Ambrogi M, Fino L, et al. A

phase II study of intrapleural immuno-chemotherapy, pleurectomy/

decortication, radiotherapy, systemic chemotherapy and long-term

sub-cutaneous IL-2 in stage II-III malignant pleural mesothelioma.

Eur J Cardiothorac Surg. 2007;31:529–33. (discussion 33–34).

54. Sorensen JB. Current concepts in chemotherapy for malignant

pleural mesothelioma. Clin Respir J. 2008;2:74–9.

55. Berghmans T, Paesmans M, Lalami Y, Louviaux I, Luce S,

Mascaux C, et al. Activity of chemotherapy and immunotherapy

on malignant mesothelioma: a systematic review of the literature

with meta-analysis. Lung Cancer. 2002;38:111–21.

56. Ardizzoni A, Grossi F, Pennucci MC. Systemic drug therapy of

malignant pleural mesothelioma. Monaldi Arch Chest Dis.

1998;53:236–40.

Med Oncol (2012) 29:3147–3154 3153

123



57. Santoro A, O’Brien ME, Stahel RA, Nackaerts K, Baas P,

Karthaus M, et al. Pemetrexed plus cisplatin or pemetrexed plus

carboplatin for chemonaive patients with malignant pleural

mesothelioma: results of the International Expanded Access

Program. J Thorac Oncol. 2008;3:756–63.

58. Vogelzang NJ, Rusthoven JJ, Symanowski J, Denham C, Kaukel

E, Ruffie P, et al. Phase III study of pemetrexed in combination

with cisplatin versus cisplatin alone in patients with malignant

pleural mesothelioma. J Clin Oncol. 2003;21:2636–44.

59. Nowak AK, Byrne MJ, Williamson R, Ryan G, Segal A, Fielding

D, et al. A multicentre phase II study of cisplatin and gemcitabine

for malignant mesothelioma. Br J Cancer. 2002;87:491–6.

60. Byrne MJ, Davidson JA, Musk AW, Dewar J, van Hazel G, Buck

M, et al. Cisplatin and gemcitabine treatment for malignant

mesothelioma: a phase II study. J Clin Oncol. 1999;17:25–30.

61. Castagneto B, Zai S, Dongiovanni D, Muzio A, Bretti S, Numico

G, et al. Cisplatin and gemcitabine in malignant pleural meso-

thelioma: a phase II study. Am J Clin Oncol. 2005;28:223–6.

62. Favaretto AG, Aversa SM, Paccagnella A, Manzini VP, Palmi-

sano V, Oniga F, et al. Gemcitabine combined with carboplatin in

patients with malignant pleural mesothelioma: a multicentric

phase II study. Cancer. 2003;97:2791–7.

63. Lee C, Murray N, Anderson H, Bouttell E. Outcomes with plat-

inum plus gemcitabine or pemetrexed as first-line systemic

therapy for malignant pleural mesothelioma in British Columbia:

a review of province-wide practice. J Thorac Oncol. 2007;2:606.

64. Metintas M, Metintas S, Ucgun I, Gibbs AR, Harmanci E, Alatas

F, et al. Prognostic factors in diffuse malignant pleural meso-

thelioma: effects of pretreatment clinical and laboratory charac-

teristics. Respir Med. 2001;95:829–35.

65. Curran D, Sahmoud T, Therasse P, van Meerbeeck J, Postmus

PE, Giaccone G. Prognostic factors in patients with pleural

mesothelioma: the European Organization for Research and

Treatment of Cancer experience. J Clin Oncol. 1998;16:145–52.

66. Borasio P, Berruti A, Bille A, Lausi P, Levra MG, Giardino R,

et al. Malignant pleural mesothelioma: clinicopathologic and

survival characteristics in a consecutive series of 394 patients.

Eur J Cardiothorac Surg. 2008;33:307–13.

67. Chailleux E, Dabouis G, Pioche D, de Lajartre M, de Lajartre

AY, Rembeaux A, et al. Prognostic factors in diffuse malignant

pleural mesothelioma. A study of 167 patients. Chest. 1988;93:

159–62.

3154 Med Oncol (2012) 29:3147–3154

123


	Multicentric study on malignant pleural mesothelioma in Turkey: clinicopathologic and survival characteristics of 282 patients
	Abstract
	Introduction
	Patients and methods
	Patient population
	Statistical analyses

	Results
	Patient characteristics
	Clinical presentation
	Tumor characteristics
	Treatment modalities
	Chemotherapy adverse events
	Patient survival

	Discussion
	Conclusion
	Acknowledgments
	References


