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Background: Malignant mesothelioma (MM) is an aggressive asbestos-related pleural tumor. 

The incidence is increasing with intensive use of asbestos in developing countries. We need 

an easily accessible, inexpensive, and reliable method for determining the low survival time 

prognosis of this tumor. The aim of our study was to investigate the viability of neutrophil/

lymphocyte ratio (NLR) and platelet/lymphocyte ratio (PLR) as prognostic indicators in MM.

Patients and methods: Thirty-six patients with MM, whose histopathologic diagnosis and 

follow-up were performed by our clinic and whose complete archive data were accessible, were 

included in this retrospective study. The patients’ histopathologic disease types and stages, 

complete blood count parameters at diagnosis, and survival were recorded.

Results: Eighteen of the patients with MM were male and the remaining 18 of them were 

female; the average follow-up period was 24.83±3.61 months. The PLR levels of the patients 

were statistically significant (P,0.05). The NLR and PLR area under the receiver operating 

characteristic curve values were 0.559 and 0.749, respectively (P=0.631 and P=0.044, 

respectively).

Conclusion: PLR was a significant prognostic indicator of MM at diagnosis on complete blood 

count parameters; however, NLR was not a significant prognostic indicator. A large number of 

prospective studies are needed to prove the reliability of the parameters.

Keywords: malignant mesothelioma, neutrophil/lymphocyte ratio, platelet/lymphocyte ratio, 

survival

Introduction
Malignant mesothelioma (MM) is associated with asbestos and erionite, which 

becomes trapped in serosal cavities of the body after exposure and is an aggressive 

neoplastic disease.1 The incidence of MM is increasing in many countries, includ-

ing Turkey, due to increased industrial asbestos use and extensive environmental 

contact.2,3 A mean latency period of 20–40 years can be seen after exposure, before 

the disease becomes apparent.4 Male predominancy is observed as age increases, and 

the disease is usually in its advanced stages at the time of diagnosis.4,5 The median 

survival rate is 7–24 months but can change according to stage and therapy.6–8 The 

5-year survival is ,5%.5 Combination therapies are often used because one therapy 

is insufficient.9

The European Organisation for Research and Treatment of Cancer (EORTC) and 

the Cancer and Leukemia Group B (CALGB) are prognostic scoring systems designed 

for patients with MM.10,11 In daily practice, these scoring systems cannot be used in 

patients with MM because they are too detailed and time consuming, which has been 
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the subject of some studies.12,13 Prognostic assessment 

methods that are easy to use, inexpensive, and effective are 

needed for these patients.

Systemic inflammation parameters are increased in solid 

organ tumors and have been shown to have prognostic values 

in previous studies.14,15 Inflammation plays an important 

role in MM as the disease progresses, as it does in other 

malignancies.16

Neutrophils, lymphocytes, platelets, and mean platelet 

volume (MPV) are seen on the routine complete blood count 

(CBC). Neutrophil/lymphocyte ratio (NLR) is calculated 

by dividing the number of neutrophils by the number of 

lymphocytes, and the platelet/lymphocyte ratio (PLR) is 

similarly calculated, by dividing the number of platelets 

by the number of lymphocytes. NLR and PLR are global 

inflammation markers that have prognostic value in solid 

organ tumors that have been detected early.17–21 However, 

it is important to note that NLR can increase in many other 

nonmalignant conditions.22,23

In some previously performed studies, NLR and PLR’s 

prognostic value was investigated in patients with MM. 

In our study, we aimed to prove the reliability of the CBC 

parameters NLR and PLR as prognostic indicators, which 

are inexpensive and easy for clinicians and comfortable for 

patients.

Patients and methods
Patients
The current study was performed from January 2014 through 

September 2014 in patients with histopathologic diagnosis 

of MM. We retrospectively examined the archive files of 

patients who had been histopathologically diagnosed as hav-

ing MM after being investigated for exudative pleural fluid 

and had undergone parietal pleural biopsy by Cope needle or 

video-assisted thoracic surgery in our clinic and followed up 

monthly. Patients who had complete MM stages, histopatho-

logic subtypes, and laboratory parameters were included in 

the study. The study conforms with the Code of Ethics of the 

World Medical Association (Declaration of Helsinki) printed 

in British Medical Journal (July 18, 1964). The approval for 

the study was given by the local ethics committee of Yedikule 

Chest Diseases and Thoracic Surgery Training and Research 

Hospital. All patients participating in the study gave written 

information consent.

The CBC taken at the time of diagnosis was used. The red 

blood cell distribution width (RDW), MPV, platelet distribu-

tion width, neutrophil, and platelet count were determined 

using an Abbott Cell-Dyn 3700 System (Abbott Laboratories, 

Abbott Park, IL, USA); a differential count was included as 

part of the complete blood cell count. Serum biochemical 

parameters were measured using a Beckman Coulter AU2700 

plus (Olympus Corporation, Tokyo, Japan).

statistical analysis
For statistical analysis, Number Cruncher Statistical System 

2007 and Power Analysis and Sample Size 2008 statistical 

software (IBM Corporation, Armonk, NY, USA) programs 

were used.

In this study, standard data assessment statistical methods 

(mean, SD, median, frequency, ratio, minimum, maximum) 

were used, and for abnormally distributed data, the quantita-

tive two data group comparison Mann–Whitney U-test was 

used. Kaplan–Meier survival analysis was used for survival 

rates. Threshold levels under the curve (area under the curve) 

and a receiver operating characteristic (ROC) curve analysis 

was used for determination of the identifying properties and 

biochemical parameters of NLR and PLR. For ROC area under 

the curve comparison, the statistical package MedCalc Version 

9.2.0.1 (MedCalc Software, Mariakerke, Belgium) was used. 

Significance was assessed at levels of P,0.01 and P,0.05.

Results
Thirty-six patients comprising 18 males (50%) and 

18 females (50%) were analyzed. The age of patients ranged 

from 33 years to 89 years with a mean of 58.36±12.22 years. 

The most frequent symptom reported by the patients was 

backache. Thirty-two of the patients (88.8%) had a history 

staying in areas of endemic asbestosis in different regions 

of Turkey. Of the patients, 30.6% (n=11) were cigarette 

smokers and their cigarette usage mean was 35.82±28.03 

and median was 30 packages/year. The demographic data of 

patients are shown in Table 1. The mortality ratios and MM 

Table 1 Distribution of descriptive characteristics

Characteristics

age (years)
Minimum–maximum 33–89
Mean ± sD 58.36±12.22

sex, n (%)
Female 18 (50.0)
Male 18 (50.0)

Comorbidities, n (%)
Yes 23 (63.9)
no 13 (36.1)

smoking, n (%)
Yes 25 (69.4)
no 11 (30.6)
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properties of patients are shown in Table 2. The laboratory 

data of patients are shown in Table 3. Of the 36 patients, 

seven are alive while 29 died. The mean survival time was 

24.83±3.61 months.

A significant difference was found between the mortal-

ity and mean age of the patients (P,0.05); the patients 

who died were of significantly older age. There was no 

significant difference between sex and mortality (P.0.05). 

Relative to mortality, NLR, RDW, and MPV levels showed 

no significant difference (P.0.05; Table 4). The area under 

the ROC curve was 0.599 for NLR, whereas it was 0.749 

for PLR. The ROC curves for NLR and PLR are shown in 

Figure 1.

Discussion
In previously performed studies, NLR and PLR ratios were 

shown to be prognostic indicators for coronary heart disease, 

chronic kidney disease, granulomatous disease, chronic 

obstructive pulmonary disease, and cancer.22–26 Rassouli et al  

investigated prognostic value of head and neck squamous 

cell carcinoma in 235 patients and found that the NLR/PLR 

combination was at least as good as tumor–node–metastasis 

staging in predicting survival. They also stated that PLR is an 

independent predictor of mortality and NLR is an indepen-

dent predictor of recurrence in head and neck squamous cell 

carcinoma.27 Our study has shown the importance of these 

parameters, which have shown benefits in the diagnosis of 

various diseases in MM.

Table 2 Distribution of disease characteristics

Disease characteristics n %

Diagnosis
Biphasic 5 13.9
epithelioid 29 80.6
Mixed 1 2.8
sarcomatoid 1 2.8

lymphadenopathy
n0 22 61.1
n1 6 16.7
n2 7 19.4
n3 1 2.8

Mortality
Yes 29 75.0
no 7 25.0

stage
1 7 19.4
2 4 11.1
3 14 38.9
4 11 30.6

Table 3 Distribution of laboratory findings

Laboratory findings Min–Max Mean ± SD

hTC (%) 27.2–52.4 38.28±6.16
hemoglobin (g/dl) 9.1–17.6 12.59±2.13
MCV (fl) 65–94 83.46±5.69
RDW (%) 11.7–21.5 14.70±2.21
MPV (fl) 6.47–10.1 8.45±0.79
PDW (fl) 11.5–19.8 15.23±2.12
Platelets (103/µl) 135–714 343.97±134.00
lymphocytes (103/µl) 0.44–3.46 1.77±0.71
neutrophil (103/µl) 2.66–12.8 6.42±2.70
nlR 1.7–20.61 4.78±4.50
PlR 44.9–802.3 225.5±134.5
lDh (U/l) 100–419 213.94±61.56
alP (U/l) 38–375 94.76±56.13
CRP (mg/l) 0.2–44 7.50±10.20

Abbreviations: Min–Max, minimum–maximum; hTC, hematocrit; MCV, mean 
corpuscular volume; RDW, red blood cell distribution width; MPV, mean platelet 
volume; PDW, platelet distribution width; nlR, neutrophil/lymphocyte ratio; PlR, 
platelet/lymphocyte ratio; lDh, lactate dehydrogenase; alP, alkaline phosphatase; 
CRP, C-reactive protein.

Table 4 Assessment of laboratory findings by mortality

Laboratory 
findings

Mortality (-),  
median ± SD

Mortality (+),  
median ± SD

P-value

nlR 4.55±4.44 (2.85) 12.43±22.04 (3.86) 0.443a

RDW (%) 14.47±2.08 (14) 15.40±2.55 (15.1) 0.361a

MPV (fl) 8.51±0.87 (8.3) 8.30±0.44 (8.1) 0.985a

PlR 218.32±13.45 (190.49) 247.04±140.62 (219.73) 0.622a

Notes: aMann–Whitney U-test.
Abbreviations: nlR, neutrophil/lymphocyte ratio; RDW, red blood cell 
distribution width; MPV, mean platelet volume; PlR, platelet/lymphocyte ratio.

Figure 1 ROC curves of PlR and nlR.
Note: Diagonal segments are produced by ties. 
Abbreviations: ROC, receiver operating characteristic; PlR, platelet/lymphocyte 
ratio; nlR, neutrophil/lymphocyte ratio.
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In industrialized countries, asbestos exposure is observed 

mostly in men, primarily associated with industrial use. Since 

the use of asbestos was restricted in 2005, the frequency of 

MM is expected to decrease over the years. The large number 

of environmental exposure in rural areas and industrial use 

in developing countries, such as Turkey, has led to more 

exposure to asbestos and erionite. The incidence of MM in 

countries with environmental exposure to asbestos is found 

to be equal between women and men.28,29 In the literature, 

the mean age of patients with MM was similar in studies 

that were performed in Turkey.30 In our study, the male to 

female ratio is equal. As demonstrated by our study, due to 

the high environmental exposure, MM can be seen at young 

ages like in our country.

The association of inflammation with neutrophil and 

platelet was investigated in cancer. CBC parameters were 

shown to be predictive and prognostic in most cancer 

types.17,19,27 In a study performed by Cihan et al that included 

50 cases, white blood cell ,8,000, platelet ,300,000, and 

low NLR (,5) and PLR (,190) were identified to be good 

prognostic factors.31 Again from Turkey, another study per-

formed by Abakay et al in a large population stated that when 

RDW is $20% and NLR $3, MM prognosis was worse and 

these parameters could be used as a prognostic indicator.30 

Kao et al identified that an NLR value of .5 was a worse 

prognostic factor in MM patients who were undergoing 

systemic treatment.20 In a retrospective study performed in  

274 patients, at the time of diagnosis of MM, NLR was not 

identified as a prognostic factor.32 In our study, NLR calculated 

by full blood count parameters at the time of diagnosis was 

not found to be significant. The reason for this insignificancy 

can be because of our small sample size and different cutoff 

values for NLR. However, PLR was significant. The cutoff 

value for PLR is 158. When PLR was .150 in previously 

performed studies, it was a prognostic factor for increased 

mortality in colorectal and pancreas cancer.33,34 In the only 

study that investigated the prognostic value of PLR score 

in patients with MM, low NLR and PLR scores and disease 

survey were not found to be statistically significant.31

White blood cell, neutrophil, lymphocyte, and NLR are 

systemic inflammation markers. Inflammation plays a role 

from diagnosis to the advanced stages of cancer.35,36 The 

severity of this inflammation can be an identifying factor 

for prognosis.

Although there is a known association between inflam-

matory markers and disease stage, it can be concluded that 

one-time NLR at the time of diagnosis is not an indicator for 

antitumoral immunity response.33 One of the many reasons is 

that while lymphocytes have many phenotypes and various 

functions, the neutrophil count, the other parameter of NLR, 

increases in all acute inflammatory conditions but decreases 

under physiologic stress conditions. NLR is affected by many 

factors, and its dependency to antitumor inflammation and 

other factors decreases its significance.33

On the other hand, it is known that platelets also have an 

important role in inflammation and have prognostic impor-

tance in themselves.37 For this reason, it is not unexpected that 

the ratio of PLR has a prognostic value in MM. Cytokines 

are an important component of the inflammatory process, and 

their synthesis can induce changes to neutrophils, lympho-

cytes, and platelets. In addition, neutrophils, lymphocytes, 

and platelets all separately, positively, or negatively, play a 

role in tumor growth regulation.37 The neutrophil infiltration 

of tumor reduces the tumor growth.38 A previous study has  

shown that metastatic potential was inhibited and changed 

with a platelet count reduction.39

The limitations of our study could include the cell count 

because it was performed retrospectively. There were a 

few patients with comprehensive data, and these patients 

were not randomized to their treatment and their treatment 

protocols were not included in the study. Instead of ratios 

with one-time CBC, a prospective study with ratios of dif-

ferent stages of disease could prove the reliability of these 

parameters. This could not be done in this study because 

of its retrospective nature, and it could also be evaluated 

as a limitation. Another limitation of our study is that our 

center is a diagnostic center only, and most of the patients 

were referred to other centers to be treated. Also, we do not 

have our patients’ EORTC and CALGB stages and their 

treatment.

Conclusion
Considering the different studies in the literature, the prog-

nostic situation of either the NLR or PLR scores remains 

controversial. For this reason, although these markers are 

easy to use and are inexpensive methods, it is too early to 

replace multiple prognostic survey indicators such as EORTC 

and CALGB.

We designed this study because of the fact that it would 

be beneficial for the survival of markers that can be used 

at the beginning of the diagnosis of MM, which has high 

mortality rate. However, as shown in our study, PLR score 

has a prognostic value in MM, and large-scale prospective 

studies are needed. In our study, a full blood count parameter 

PLR at the time of diagnosis was found to be a statistically 

significant prognostic indicator in MM. NLR is difficult to 
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use in daily practice which affected other conditions. The 

NLR ratio was not found to be statistically significant as a 

prognostic indicator. The prognostic significance of PLR 

in MM seems to be promising for clinical use because it is 

inexpensive and easy to use.
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