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Abstract 
Background: Malignant pleural mesothelioma is a lethal disease and hence the strong need for 
identifying new prognostic factors. Methods: This is a retrospective study including all eligible pa-
tients with advanced malignant pleural mesothelioma (MPM) presenting to National Cancer Insti-
tute, Cairo University. Neutrophil lymphocyte (N/L) ratio was assessed before second line chemo-
therapy. 2.5 was used as the cutoff point. Endpoints were the assessment of correlation between 
N/L ratio and clinical response (CR), progression free survival (PFS) and overall survival (OS). 
Results: 52 patients (19 stage III and 33 stage IV) MPM were included and followed up during the 
period from July 2009 till November 2012 with a median follow-up period of 2.6 months. 87.5% of 
patients with N/L ratio > 2.5 showed progressive disease versus 91.7% in patients with N/L ratio < 
2.5 (P-value = 0.66). 6-month PFS was 11% for patients with N/L ratio > 2.5 versus 14% for pa-
tients with N/L ratio < 2.5 (P-value = 0.001). 6-month OS was 72% for patients with N/L ratio > 2.5 
versus 66% for patients with N/L ratio < 2.5 (P-value = 0.4). Conclusion: N/L ratio is a potential 
prognostic marker for advanced MPM treated with second line chemotherapy. 
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1. Introduction 
Malignant pleural mesothelioma is a rare disease with estimated incidence of 2500 cases in the United States 
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every year [1]. The incidence is expected to rise within the next 20 years [2]. Occupational exposure to asbestos 
is a well-established etiological factor in 70% - 80% of patients [2]. There are two famous scoring systems in 
malignant pleural mesothelioma. The first one is European Organization for Research and Treatment of Cancer 
(EORTC) scoring system including performance status, white blood cell (WBC) count, gender, histologic sub-
type, and whether the histologic diagnosis was definitive or not [3]. The second one is the Cancer and Leukemia 
Group B (CALGB) scoring system including performance status, age, WBC count, hemoglobin, presence or ab-
sence of weight loss, and chest pain [4]. However the complexity of these scoring systems raises concerns about 
the need for a more practical prognostic tool like neutrophil lymphocyte (N/L) ratio from a simple blood test. 
Neutrophil to lymphocyte ratio is used as a marker of subclinical inflammation. It is calculated by dividing the 
number of neutrophils by the number of lymphocytes, usually from peripheral blood sample [5] but sometimes 
also from cells that infiltrate tissue, such as tumor [6]. Increased N/L ratio is associated with poor prognosis of 
various cancers [7]. Inflammation is one of the postulated underlying mechanisms involved in occurrence and 
progression for several types of malignancies including malignant pleural mesothelioma in which asbestos fibers 
induced chronic tissue damage will produce local inflammatory reaction [8]. 

2. Aim of Work 
The endpoints were assessment of correlation between N/L ratio and clinical response (CR), progression free 
survival (PFS) and overall survival (OS) in patients with second line advanced malignant pleural mesothelioma 
after second line systemic treatment. 

3. Methods 
This was a retrospective study including all eligible patients with advanced malignant pleural mesothelioma 
(MPM) presenting to National Cancer Institute, Cairo University where patients’ files were reviewed for the 
following: 

3.1. Inclusion Criteria 
• The patient must have had a histologically confirmed diagnosis of malignant pleural mesothelioma. 
• Recurrent stages III and IV MPM. 
• Patient is at least 18 years of age. 
• Patient with a performance status of (ECOG Scale) ≤2. 
• Patient with adequate bone marrow function, (WBC count ≥ 3.0 × 109/L, ANC ≥ 1.5 × 109/L, platelet count 

≥ 100 × 109/L, hemoglobin level ≥ 9 g/L.  
• Patient with adequate liver function; serum bilirubin < 1.5 × ULN, ALT and AST levels < three times nor-

mal values; ALT and AST levels < five times normal limits allowed in patients with known liver metastases.  
• Patient with adequate Kidney function; plasma creatinine level < 1.5 times normal value. 
• Patients with a compliance, mental state and geographic proximity that allow adequate follow-up and they 

had to provide written informed consent before any study-specific procedure. 

3.2. Exclusion Criteria 
Patients who were pregnant or breastfeeding. 

Patients with active second malignancy at the time of the study. 
Patients who were involved in another clinical trial at the time of the study. 
The study was conducted according to the Declaration of Helsinki and the guidelines for Good Clinical Prac-

tice. The local ethics committees approved the protocol. 

3.3. Treatment Plan 
Patients received one of the following two regimens: 

1) Vinorelbine 25 mg/m2, IV on 100 cc normal saline over 6 - 10 minutes followed by 100 normal saline IV 
D1, 8. Every three weeks, up to six cycles in responding patients. 

2) Vorinostat (investigational) 300 mg (or matching placebo) twice daily orally for 3 days each week of a 
21-day cycle until progression or toxicity. 
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3.4. Study Assessment 
Pretreatment assessment included complete medical history and physical examination. Further assessment con-
ducted within seven days before treatment included vital signs, performance status (ECOG), and complete blood 
count with differential and full biochemical panel, including liver and renal function tests were performed and 
repeated before each treatment course. Neutrophil lymphocyte (N/L) ratio was calculated by dividing the num-
ber of neutrophils by number of lymphocytes, from peripheral blood sample assessed before second line che-
motherapy. 2.5 was used as the cutoff point. Radiological evaluation was carried out, including a computerized 
tomography (CT) scan of the chest and upper abdomen. Additional radiological imaging such as bone scan was 
done if indicated. Imaging was repeated every six weeks. 

Evaluation was carried out according to modified RECIST criteria every six weeks [9]. 
Post-treatment evaluation included: 

• Medical history and physical examination every three weeks. 
• CBC and chemistry every three weeks. 
• CT chest and upper abdomen every six weeks. 
• Other investigations were done if indicated. 

3.5. Statistical Methods 
The SPSS package (version 17.0) was used for data analysis. Mean and standard deviation were reported to de-
scribe quantitative data. The chi-square and Fischer exact tests were used to evaluate the differences in the dis-
tribution of the variables. The Kaplan-Meier method was used to estimate the overall and PFS and the log rank 
test to evaluate differences in survival among groups. P-value of ≤0.05 was considered significant. 

4. Results 
Table 1 summarizes patients’ characteristics with regard to age, sex, smoking history, asbestos exposure history, 
histology, ECOG PS, stage and type of second line chemotherapy. 

Clinical Response: 
There was no statistically significant difference in clinical response based on N/L ratio where 91.7% of pa-

tients with N/L ratio < 2.5 showed PD as compared to 87.5% of patients with ratio > 2.5. P-value = 0.66 (Table 2). 
PFS: 
1) There was a statistically significant lower six months PFS in patients with N/L ratio > 2.5 as compared to 

patients with N/L ratio < 2.5 where 6 months PFS was 14% for patients with N/L ratio < 2.5 while it was 11% 
for patients with N/L ratio > 2.5 (P-value = 0.001) (Table 2). 

2) The following parameters significantly influenced 6 months PFS in a model formed of Gender, N/L ratio, 
age, platelets:  

Gender: (P-value = 0.045). 
N/L ratio: OR: (P-value = 0.045). 
3) The following parameters significantly influenced one year PFS in a model formed of gender, N/L ratio, 

age, platelets: 
Gender: (P-value: 0.037). 
N/L ratio: (P-value = 0.042).  
OS: 
There was no statistically significant difference in OS based on N/L ratio where six months OS was 66% for 

patients with N/L ratio < 2.5 while it was 72% for patients with N/L ratio > 2.5 (P-value = 0.4) (Table 2). 

5. Discussion 
Malignant pleural mesothelioma is a disease of dull prognosis with very slow progress in its management during 
the past decades so it is important to try to understand its nature and the underlying mechanisms carrying either 
prognostic or therapeutic value. That is why this study was designed to assess the prognostic value of neutrophil 
lymphocyte ratio in second line advanced malignant pleural mesothelioma. Our study showed a statistically sig- 
nificant lower 6 months PFS for patients with N/L ratio > 2.5 versus patients with N/L ratio < 2.5 (P-value = 
0.001) where there was no significant difference regarding clinical response between the two groups which may 
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Table 1. Patients’ characteristics.                                                    

Character N/L ratio > 2.5 (20 pts) 
Number (%) 

N/L ratio < 2.5 (30 pts) 
Number (%) 

Age:   
Sex: 
Male 

Female 

 
11 (55%) 
9 (45%) 

 
21 (70%) 
9 (30%) 

Smoking: 
Yes 
No 

 
10 (50%) 
10 (50%) 

 
18 (60%) 
12 (40%) 

Asbestos exposure 
Yes 
No 

 
14 (70%) 
6 (30%) 

 
24 (80%) 
6 (20%) 

Histology: 
Epithelioid 

Sarcomatoid 
Biphasic 

 
18 (90%) 
1 (5%) 
1(5%) 

 
27 (90%) 
1 (3.3%) 
2 (6.7%) 

ECOG PS: 
1 
2 

 
20 (100%) 

0 (0%) 

 
29 (96.7%) 
1 (3.3%) 

Stage: 
III 
IV 

 
6 (30%) 
14 (70%) 

 
11 (36.7%) 
19 (63.3%) 

Type of chemotherapy: 
Vinorelbine 
Vorinostat 

 
18 (90%) 
2 (10%) 

 
17 (56.7%) 
13 (43.3%) 

Data were missing for 2 patients. 
 

Table 2. Correlation between N/L ratio and clinical outcome.                              

 PD 6 ms PFS 6 ms OS 

N/L ratio > 2.5 87.5% 11% 72% 

N/L ratio < 2.5 91.7% 14% 66% 

P-value 0.66 0.001 0.4 

 
be attributed to the heterogeneous systemic treatment protocols used. The positive prognostic value of N/L ratio 
found in this study is in concordance with previous studies either in Mesothelioma or other malignancies like 
lung cancer, colorectal cancer, and resected intrahepatic cholangiocarcinoma reported by Kao et al., 2010; Sar-
raf, K.M. et al., 2009; Walsh, S.R. et al. 2005; Kishi, Y. et al. 2009; Halazun, K.J. et al., 2008; Gomez, D. et al., 
2008 [10]-[15] whereas the result of this study was contradictory to that reported by Meniawy et al., 2013 [16]. 
Although the study did not show a significant difference in overall survival based on neutrophil lymphocyte ra-
tio however this may be explained by the relatively small sample size and the nature of the study population be-
ing in the second line advanced malignant pleural mesothelioma where it is difficult to elicit survival difference 
in this settings and so PFS may be a more realistic endpoint and this study showed a significant difference in 
PFS. The study supports the use of neutrophil lymphocyte ratio as a simple, cheap, widely available and practic-
al prognostic factor in second line advanced malignant pleural mesothelioma after prospective validation. To our 
knowledge this is the first study assessing the Prognostic value of neutrophil lymphocyte ratio with inclusion of 
only patients scheduled to second line advanced malignant pleural mesothelioma. One limitation of our study 
was the relatively small sample size which could not allow assessment of the predictive value of normalization 
of neutrophil lymphocyte ratio after one cycle of chemotherapy which was addressed in studies done by Kao et 
al., 2010, Pinato et al., 2014 [10] [17]. One of the values of this thesis is that it supports the knowledge about the 
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involvement of inflammatory processes in development of malignant pleural mesothelioma which may have not 
only prognostic value but also therapeutic value as it may open the way for research into discovery of new drugs 
targeting any point in the inflammatory pathway including inflammatory mediators. 

6. Conclusion 
In our study, it was concluded that N/L ratio is a potential prognostic marker for advanced MPM treated with the 
second line chemotherapy which deserves validation by prospective studies including a larger number of pa-
tients, furthermore it may have a therapeutic implication through the possible targeting of inflammatory pathway 
in malignant pleural mesothelioma. 
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