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Abstract 

Purpose: Phase II prospective analysis to record our 
experience in the metastatic malignant pleural mesothelioma 
and to assess the chemotherapy gemcitabine and cisplatin as 
first line in metastatic MPM as regards the median survival rate, 
response rate, and toxicity profile in those patients.  
Patients and Methods: Between January 2010 and January 
2014, 23 patients met the eligibility criteria. Patient’s clinical-
pathological characteristics were described. Treatment with 
cisplatin 75 mg/m2 days l and gemcitabine 1250 mg /m2 day 
1, 8 every 21 days  and  palliative radiotherapy when indicated. 
Results: The most common pathological type was epithelial 
type (73.9%) and the most common site of metastases was 
bone (52.2%).Among those 23 patients, 14 patients received  
palliative radiotherapy 11 with bone metastasis, 2 with brain 
metastasis and 1 patient with dual metastasis to brain and bone. 
The median follow-up duration was 11 months (range from 5 
to 18.5 months). The median survival and time to disease 
progression were 10 months and 4.5 months respectively. Of 
23 patients assessed for clinical benefit, 13 patients (56.5%) 
were considered clinical benefit responders. Conclusion: This 
study tried to lighten the presence of a new group of patients 
with metastatic malignant mesothelioma. It proves the efficacy 
of gemcitabine/cisplatin as first line metastatic chemotherapy 
as a phase II study. Further investigations and research to 
clarify its exact cause and best management.  
 
Authors disclose No conflict of interest and No External 
Funding. All patients were informed and educated about the 
study protocol and signed the written informed consent in 

accordance with the Declaration of Helsinki. 
 

Introduction 

Malignant pleural mesothelioma (MPM) is an aggressive tumor 
that usually has a poor prognosis (1). Worldwide incidence of  
malignant mesothelioma has been rising since the mid20th 
century (2). Malignant pleural mesothelioma is a locally invasive 
tumor. Reported cases with metastatic MPM are rare and the 
majorities are postmortem findings (3). Few case reports 
described metastatic MPM  to the bone, orbit, brain (4, 5, 6, 7). 
Mesothelioma in Egypt is mainly attributed to environmental 
origin with a high incidence of women and young adults 
affected (8). 

After the famous phase III study of Vogelzang et al in 2003, 
pemetrexed with cisplatin become the first line treatment 
which improved the overall survival (9). Consequentially, we 
started to notice a change in the behavior of the disease. A lot 
of cases of MPM became metastatic after first line treatment. 
So, we did this phase II prospective analysis  in order to record 
our experience in the metastatic cases and to assess the 
chemotherapy Gemcitabine and cisplatin as first line in 
metastatic MPM as regards the median survival rate, response 
rate, and toxicity profile in those patients  

Patients and methods 

Patients eligibility criteria were  

 Histologically proven MPM with positive calretinin, 
WT-1, and cytokeratin 5/6 and negative to TTF-1 and 
CEA  by immunohistochemistry 

 Any M1and any N3 stage disease is allowed according 
to the International Mesothelioma Interest Group 
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(IMIG) staging system (AJCC 2010) (10)  

 Metastatic disease was detected by radiological 
investigations including CT scan or MRI of the brain, 
chest, pelvi-abdomen and bone scan  

 An Eastern Cooperative Oncology Group (ECOG) 
performance status (PS) score less than or equal to 2. 

 Life expectancy of more than 3 months. 

 Adequate hematologic, hepatic, cardiac, and renal 
functions. 

 No previous or concurrent malignancies 
 

Patients clinical, pathological characteristics, and the site and 
number of metastasis were described. Treatment with 
gemcitabine and cisplatin (Cisplatin 75 mg/m2 days l and 
gemcitabine 1250 mg /m2 day 1,8 every 21 days ) and  
palliative radiotherapy when indicated ( for brain and bone 
metastasis). Response was evaluated using modified RECIST 
every 2 cycles for a total of 6 cycles. Treatment was 
discontinued with disease progression or intolerable toxicity.
(10) 
 
Toxicity was evaluated according to the National Cancer 
Institute Common Toxicity Criteria version 4.0 grading system. 
All patients were informed and educated about the study 
protocol and signed the written informed consent in 
accordance with the Declaration of Helsinki (1964).  
 
Statistical Methods 
Statistical analysis was done using MedCalc© version 12.5 
(MedCalc© Software bvba, Ostend, Belgium). Numerical 
variables were presented as median and interquartile range 
owing to marked skeweness of the data distribution. 
Categorical variables were presented as number and 
percentage. 
 
Cox proportional-hazards regression was used for time-to-
event analysis. Variables expected to affect progression-free 
survival or overall survival were included in the regression 
model. The “enter” (simultaneous) method was used to 
estimate the proportional hazards adjusting for the effect of 
other covariates included in the model. 
 
P-value <0.05 is considered statistically significant.  
 
The duration of response was calculated from the first day of 
treatment. Progression-free survival was   defined as the period 
from the first day of treatment to the date of first evidence of 
disease progression and overall survival  was calculated from 
the first day of therapy until death or last follow-up.  

 
Results 

Between January 2010 and January 2014, 28 patients had 
metastatic malignant mesothelioma. Only 23 patients met the 
eligibility criteria, 5 patients were excluded, 3 patients with 
poor performance status 3 or more by ECOG and 2 patients 

became metastatic after 2 lines of chemotherapy treatment (1st 
line pemetrexed/cisplatin  and 2nd line gemcitabine/cisplatin ). 
Of the 23 eligible patients 20 of them progressed to metastasis 
after pemetrexed and cisplatin, whilst the remaining 3 patients 
presented as metastatic from the start. 3 patients had 
undergone  pleural decortication. The characteristics of the 
patients are summarized in Table 1.  
 

Table 1. Patients’ characteristics 

Data are presented as median (interquartile range), ratio, or 
number (%). 
 
The most common pathological type was epithelial type 
(73.9%) and the most common site of metastases was bone 
(52.2%). 
 
Among those 23 patients, 14 patients received  palliative 
radiotherapy 11 with bone metastasis, 2 with brain metastasis 
and 1 patient with dual metastasis to brain and bone. The 23 
patients were treated   with gemcitabine and cisplatin (Cisplatin 
75 mg/m2 days l and gemcitabine 1250 mg /m2 day 1 ,8 every 
21 day ), treatment was discontinued upon disease progression 
or intolerable toxicity. Table 2 summarizes the number of 
cycles and radiotherapy received and the response to treatment  
 
Follow up was till disease progression or last follow up. The 
median follow-up duration was 11 months (range from 5  to 
18.5 months). The median survival and time to disease 
progression were 10 months (6-18,5) and 4.5 (0-6,7) months 
respectively. Of 23 patients assessed for clinical benefit, 13 
patients (56.5%) were considered clinical benefit responders. 
Median survival is shown in figure 1. 
 

Variable Metric 

Age (yrs.) 55 (48 - 61) 

Male/Female 12/11 

Histopathologic type   

Epithelial mesothelioma 17 (73.9%) 

Sarcomatous mesothelioma 4 (17.4) 

Other histopathologic types 2 (8.7) 

Site of metastasis   

Lymph nodes (N3) 5 (21.7%) 

Bone 12 (52.2%) 

Cerebral 3 (13.0%) 

Hepatic 4 (17.4%) 

Pulmonary 3 (13.0%) 

Number of sites involved by metastasis   

One site 19 (82.6%) 

Two sites 4 (17.4%) 
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Table 2. Treatment received and initial response to 
treatment  

The results of Cox proportional-hazards regression for 
probability of disease progression are shown in Table 3. None 
of the included variables was an independent predictor of 
progression-free survival  

 
Figure 1. Survival probability in the studied cohort as 
estimated from the Cox proportional-hazards regression 
model  

Variable Metric 

Number of chemotherapy cycles 6 (3 – 6) 

Need for radiotherapy 14 (60.9%) 

Initial response to treatment   

Partial response 4 (17.4%) 

Stable disease 9 (39.1%) 

Progressive disease 10 (43.5%) 

Covariate b SE Exp(b) 95% CI of Exp(b) p-value 

Age >55 years* 0.24 0.51 1.27 0.47 to 3.42 0.638 

Male gender† -0.54 0.49 0.58 0.23 to 1.51 0.268 

Histopathologic type‡           

Sarcomatous -0.18 0.59 0.84 0.27 to 2.64 0.764 

Other types 0.24 0.88 1.28 0.23 to 7.04 0.781 

Metastatic involvement of > one site§ 0.76 0.64 2.13 0.62 to 7.37 0.234 

Table 3. Cox proportional-hazards regression model for probability of disease progression 

b, regression coefficient; SE, standard error; Exp(b), proportional hazard; 95% CI, 95% confidence interval. 
*Referenced to age ≤55 years. 
†Referenced to female gender. 
‡Referenced to epithelial mesothelioma. 
§ Referenced to involvement of one site by metastasis. 
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The results of Cox proportional-hazards regression for 
probability of survival are shown in Table 4 , Of the included 
variables, metastatic involvement of more than one site was the 
only independent predictor of survival  
 
Figure 2 (proportional hazard, 57.5; 95% CI, 3.11 to 1062.82; 
p-value, 0.007).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 2. Survival probability in patients with one or two 
metastatic sites as estimated from the Cox proportional-
hazards regression model. 
 
 

Toxicity 
The chemotherapy was generally well tolerated and as 
expected. Neutropenia, thrombocytopenia and anemia were 
the most severe (Grade 3) hematological toxicities recorded 
during therapy and were reported in (14%), (9.5%) and (9.5%) 
respectively. No patients stopped treatment due to toxicity but 
two patients had 25% dose reduction. Non hematological 

toxicities were Grade 3 nausea and vomiting (16%) and 
asthenia (19%)  
 

Discussion 

MPM tend to spread locally to the pleural cavity and to the 
chest wall, also spread to the regional lymph nodes could 
occur. Distant metastases by hematogenous spread is minimal. 
Most of the authors described it as sporadic cases and 
presented it as case study (11, 12, 13, 14, 15, 16). 
 
As mentioned previously we have noticed in the last years a 
change in the behavior of the malignant pleural mesothelioma 
disease with a new group of patients emerging presenting with 
metastatic mesothelioma or progressing to metastatic stage. So 
over the 5 years between January 2010 and January 2014, we 
collected data of all patients with metastatic MPM either as first 
presentation or progression after 1st line chemotherapy with 
pemetrexed and cisplatin. 28 patients with metastatic malignant 
mesothelioma were collected, only 23 patients met the 
eligibility criteria and were included in the trial. 
 
Our patients were younger than other studies, average age of 
the collected cases were 55 (48-61) years old, which comparing 
to other studies is young. The NCCN 2015 prescribed the 
average age of MPM as 72 years old, also, data collected from 
8740 cases seen in hospitals in England and Wales in one of 
the largest cohort of MPM in the literature and representing 

approximately 80% of the total incident cases median age was 
73 years (17, 18), also in the same trial survival was strongly 
linked to performance status, that may be one of the factors 
that may explain the fact that we see more frequently  the 
metastatic cases. As our patients are younger with better liver 
and renal function reserve and better performance and so the 
chance to survive till the development of metastasis is more. 
 

Table 4. Cox proportional-hazards regression model for probability of  median survival 

Covariate b SE Exp(b) 95% CI of Exp(b) p-value 

Age >55 years* 0.16 1.13 1.17 0.13 to 10.52 0.889 

Male gender† 1.12 1.32 3.06 0.23 to 40.10 0.396 

Histopathologic type‡           

Sarcomatous 1.39 1.58 4.01 0.18 to 87.31 0.380 

Other types 1.26 1.62 3.52 0.15 to 82.44 0.437 

Metastatic involvement of > one site§ 4.05 1.50 57.50 3.11 to 1062.82 0.007 

 
b, regression coefficient; SE, standard error; Exp(b), proportional hazard; 95% CI, 95% confidence interval. 
*Referenced to age ≤55 years.                                                              †Referenced to female gender.  
‡Referenced to epithelial mesothelioma.                                                   § Referenced to involvement of one site by metastasis  
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A large epidemiological study done in Egypt over 4 years in the 
third Millennium collecting data of 635 malignant 
mesothelioma patients showed the median age of presentation 
was 53 (19-90) years.(19) This result was similar to our study. 
This indicates that the age of presentation of mesothelioma in 
Egypt is very early. This is explained by the fact of the 
widespread use of asbestos in Egypt. 
 
This age group was also similar to those patient that progressed 
after the phase III trial of pemetrexed cisplatin in a 
retrospective study analyzing the post-chemotherapy agent  
which was 59.3 years (range 19.5 - 85.6), slightly younger than 
the median age of those entering the randomized trial (63 
years)(20) 
 
Study from the German mesothelioma register where they 
recorded a total data of 4,455 patients with malignant 
mesothelioma. The average age of patients  in the  control 
group (62.8 years) while the patients in the study group was 
57.4 years, which is similar to our age group (55 years). By 
multivariate analysis favorable prognostic factors for long-term 
survival were young age (<60 years).(21) 
 
However, in this study further subanalysis of median survival 
and progression free survival was not linked to age or 
performance status. Oligometastasis was the only factor 
affecting PFS (p=0.007). Further studies are recommended as 
they may have different prognosis and may require altered 
treatment strategy  
 
Historically, survival in malignant mesothelioma without 
systemic chemotherapy has been in the range of 6-9 months
(22). 
 
Recently, after the introduction of the pemetrexed and cisplatin 
in the treatment of MPM, the median survival improved to 
12.1 months. Other randomized phase III trial conducted with 
raltitrexed and cisplatin in Europe, described a median survival 
of 11.4 months (9, 23) 
 
But survival with metastatic stage is not well documented. To 
our knowledge this is the first phase II study in metastatic 
MPM describing median survival. Patients were given cisplatin 
gemcitabine which is known to be effective in primary 
malignant mesothelioma as first and second line by several 
phase II studies (24,25,26,27).  
 
The median survival was 10 months (6-18,5) with an overall 
response of 56.5% (Partial response 4 patients (17.4%) and 
stable disease 9 patients (39.1%)). This was similar to Paolo et 
al which used gemcitabine/vinorelbine as second line 
chemotherapy after pemetrexed in MPM; the median survival 
was 10.9 months (range, 0.8–25.3 months). Overall, 13 patients 
of total 30 patients (43.3%) achieved disease control. (28). 
However our study showed a  better response rate (56.5%)  
 

Other phase II study in advanced MPM using the same 
regimen gemcitabine and cisplatin showed good result in which 
the overall survival was 41 weeks and the overall response 
(complete response + partial response) was (47.6%) (29). 
Whilst another study showed inferior result they used 
gemcitabine/cisplatin as second line after failure of 
pemetrexed/cisplatin  but in non-metastatic cases, showed a 
lower median survival of 28 weeks (range 13-168) (26) 
 
Gemcitabine /Oxaliplatin was used in pretreated patients with 
malignant pleural mesothelioma  in a phase II trial  consisting 
of 29 patients of a median age was 65 years, whereas the 
median survival from the start of oxaliplatin/gemcitabine-
treatment was 24.3 weeks (5.4 - 97.3 weeks), compared to 40 
weeks in this study. Disease control rate was 44.8%, while it 
was  56.5% in this study indicating better efficacy of combining 
cisplatin to gemcitabine (30) 
 
Actually natural history of the metastatic MPM is still obscure 
and further observation of the course of the disease and 
comparing with placebo is essential to state the efficacy of the 
regimen used.  
 
Conclusion 

This study tried to lighten the presence of a new group of 
patients with metastatic malignant mesothelioma and recorded 
our experience in their treatment. It proves the efficacy of 
gemcitabine/cisplatin as first line metastatic chemotherapy as a 
phase II study. With an overall response of 56.5% and median 
survival of  10 months. Toxicity was as expected and overall 
treatment was well tolerated.  
 
Metastatic malignant pleural mesothelioma is a new presenting 
symptom of MPM which needs further investigations and 
research to clarify its  exact cause and best management. 
 
Gene mutation analysis is highly recommended to analyze the 
possible cause of the appearance of this new group of patients. 
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