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Prognostic factors and the prognostic role of inflammmation indices in
malignant pleural mesothelioma

Malign plevral mezotelyomada prognostik faktdrler ve enflamasyon indekslerinin prognostik rolt
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ABSTRACT

Background: In this study, we aimed to investigate the
prognostic factors of malignant pleural mesothelioma and the
prognostic value of inflammation indices in malignant pleural
mesothelioma.

Methods: Between January 2002 and December 2019, a total of
132 patients (74 males, 58 females; mean age: 55 years; range,
31 to 79 years) diagnosed with malignant pleural mesothelioma
were retrospectively analyzed. Patients’ demographic data
and laboratory results were recorded. The prognostic value
of the following five inflammation indices was evaluated:
neutrophil-to-lymphocyte  ratio, platelet-to-lymphocyte
ratio, advanced lung cancer inflammation index, C-reactive
protein/albumin ratio, and prognostic nutritional index.

Results: Of all patients, 81% (n=107) were aged 65 or older
and 61.4% (n=81) had an epithelioid histology. Of 12 variables
examined in the multivariate analysis for their relationship with
survival, age =65 years, non-epithelioid subtype, and prognostic
nutritional index <40 were found to be poor prognostic factors.
Based on the score constructed from these factors, the good
prognostic group (score 0-1) had a median overall survival of
21 months and a one-year survival rate of 77.9%, while the poor
prognostic group (score 2-3) had a median overall survival of
nine months and a one-year survival rate of 29.7%.

Conclusion: Our study results indicate that age =65 years,
prognostic nutritional index <40, and non-epithelioid histological
subtype are poor prognostic factors of malignant pleural
mesothelioma.

Keywords: Inflammation indices, malignant pleural mesothelioma,
prognostic nutritional index, prognostic score.

0z
Amag: Bu calismada malign plevral mezotelyomanin prognostik

faktorleri ve malign pleural mezotelyomada enflamasyon
indekslerinin prognostik degeri arastirildi.

Calisma plani: Ocak 2002 - Aralik 2019 tarihleri arasinda
malign plevral mezotelyoma tanis1 konan toplam 132 hasta
(74 erkek, 58 kadin; medyan. yas: 55 yil; dagilim, 31-79 yil)
retrospektif olarak incelendi. Hastalarin demografik bilgileri
ve laboratuvar sonuclar1 kaydedildi. Su bes enflamasyon
indeksinin prognostik degeri arastirildi: Notrofil-lenfosit
orani, trombosit-lenfosit orani, ileri akciger kanseri
enflamasyon indeksi, C-reaktif protein/albiimin orani ve
prognostik niitrisyonel indeks.

Bulgular: Tim hastalarin %81’i (n=107) 65 yas ve ilizeri
olup, %61.4’tinde (n=81) epiteloid histolojiye rastlandi. Cok
degiskenli analizde sagkalim ile olan iligkisi incelenen
12 degisken arasindan =65 yas, non-epiteloid alt tip ve <40
prognostik niitrisyonel indeksin kotii prognostik faktor oldugu
tespit edildi. Bu faktorlerden olusturulan skorlamada, iyi
prognostik grupta (skor 0-1) medyan genel sagkalim 21 ay
ve bir yillik sagkalim %77.9 iken, kotii prognostik grupta
(skor 2-3) medyan genel sagkalim dokuz ay ve bir yillik
sagkalim %29.7 idi.

Sonug: Caligma sonuclarimiz, malign plevral mezotelyomada
=65 yas, <40 prognostik niitrisyonel indeks ve non-epiteloid
histolojik alt tipinin kotii prognostik faktér olduklarini
gostermektedir.

Anahtar sozciikler: Enflamasyon indeksleri, malign plevral
mezotelyoma, prognostik niitrisyonel indeks, prognostik skor.
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Malignant pleural mesothelioma (MPM) is an
aggressive tumor of pleural surfaces. It becomes
manifest years after asbestos exposure, which is an
etiological risk factor.! The disease is difficult to treat,
as many patients present at advanced stages. Median
survival time is around one year and the five-year
survival rate is approximately 10%. The chance of
achieving cure is low.>

Malignant pleural mesothelioma has three main
subtypes, which are epithelioid, sarcomatoid and
biphasic. Epithelioid histology has better survival
outcomes than the other subtypes.*! Despite poor
survival outcomes, long survival times have been
achieved in some patients. Accordingly, several factors
that can predict the prognosis have been investigated
to date. In line with this aim, the prognostic factors
in MPM were mainly researched in studies by the
European Organization for Research and Treatment of
Cancer (EORTC) and Cancer and Leukemia Group B
(CALGB).5 In the study by the EORTC, multivariate
analysis determined five risk factors to be associated
with a poor prognosis: high white blood cell (WBC)
count, probable/possible histological diagnosis instead
of a definitive histological diagnosis, sarcomatoid
subtype, and male sex. Based on the risk score
constructed of these five parameters, the one-year
survival rate was found to be 40% in the good risk
group and 12% in the poor risk group.”’ Meanwhile,
the CALGB study attempted to predict the prognosis
by forming six groups based on the parameters of
WBC count, hemoglobin level, chest pain, and weight
loss and median survival was reported to vary between
1.4 and 13.9 months across the groups.® Recently,
the prognostic role of the neutrophil-lymphocyte
ratio (NLR) has been examined in various cancers.
Several studies have proposed that NLR can be an
independent prognostic factor in MPM."# In a study
investigating the prognostic nutritional index (PNI),
it was reported to be an effective factor predicting
survival in MPM.”! A C-reactive protein (CRP)/
albumin (CRP/ALB) ratio of <0.58 was also shown
to be associated with improved survival in patients
diagnosed with MPM.!" Although the advanced
lung cancer inflammation index (ALI) has not been
studied in MPM patients, ALI has been shown to
be an independent prognostic factor, particularly in
lung cancer."! Another factor to influence survival in
MPM is the platelet-lymphocyte ratio (PLR)."? Some
studies have reported that fluorodeoxyglucose positron
emission tomography (PET)-computed tomography
(CT) parameters may also play a prognostic role
in mesothelioma.® This may also be an indirect
indicator of inflammation.
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To the best of our knowledge, there is no study
comparing inflammation indices in MPM. In the
present study, we, therefore, aimed to investigate the
potential prognostic factors of MPM, as well as the
prognostic value of inflammation indices for survival,
and develop a useful score from the identified factors.
We also aimed to examine the correlations between
inflammation indices in MPM.

PATIENTS AND METHODS

This single-center, retrospective study was
conducted at Dicle University Faculty of Medicine,
Medical Oncology Clinic between January 2002 and
December 2019. Patients diagnosed with MPM were
screened. A total of 132 patients (74 males, 58 females;
mean age: 55 years; range, 31 to 79 years) who met the
inclusion criteria were included.

Demographic data and laboratory results were
retrieved from the hospital archive system. Age at the
time of diagnosis, sex, disease stage at presentation,
Eastern Cooperative Oncology Group performance
status (ECOG PS), mesothelioma subtype, type
of surgical intervention if performed (extrapleural
pneumonectomy [EPP]/pleurectomy-decortication
[P/D]), radiotherapy and treatment intent (adjuvant/
palliative), and systemic treatments and treatment
intent (adjuvant/palliative) were recorded. Also, weight
and height, WBC, total lymphocyte, total neutrophil,
platelet counts, hemoglobin, serum albumin and CRP
values at the initial presentation were recorded.

Definitions and formulae

All indices were based on the clinical and
laboratory parameters from patients’ initial diagnosis.
The indices were computed using the following
formulae: body mass index (BMI); weight/height?
(kg/m?), NLR; absolute neutrophil count (count/mm?)/
absolute lymphocyte count (count/mm?), PLR; absolute
platelet count (count/mm?)/absolute lymphocyte count
(count/mm?), ALI; BMI X serum albumin/NLR, CRP/
ALB; CRP (mg/dL)/serum albumin (g/dL), PNI:
[(10 x serum albumin (g/dL)) + (0.005 x absolute
lymphocyte count (count/mm?))].

Variables

In the light of literature data, parameters previously
reported to have a prognostic value in MPM were
categorized according to the relevant studies. In this
context, age (years) (<65/=65), sex (female/male),
ECOG PS (0-1/=2), histological subtype (epithelioid/
non-epithelioid), baseline WBC (x10°/L) (<8.3/=8.3),
baseline platelet count (x10°L) (=400/>400) and
hemoglobin level (g/dL) (<10/z10) were classified.
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The relationships of these variables that have been
previously reported in the literature and the variables
investigated in our study, which included the PNI,
ALI, NLR, PLR, CRP/ALB indices, with overall
survival (OS) were evaluated with univariate and
multivariate analyses. Also, the relationships of these
five indices with each other were analyzed using the
Spearman correlation test. For PNI, which was an
index determined to be associated with survival, a cut-
off value (<40/=40) was identified with 72% sensitivity
and 64% specificity, and introduced to the analysis
(area under the curve [AUC]: 0.643 [0.544-0.741],
p=0.007). A prognostic score was constructed using
the three parameters that were determined to be
associated with survival; age (<65/=65), histological
subtype (epithelioid/non-epithelioid), and PNI
(=40/<40). A score of 1 was added for each of the
following parameters: age =65, non-epithelioid type,
and PNI <40. The score was calculated as O for age
>65, epithelioid type and PNI =40. Although there was

a numerical difference between the survival of patients
with a score of 0 and 1 in the Cox regression analysis,
those with a score of 0-1 were considered as the good
prognostic group based on the absence of a statistically
significant difference. Similarly, those with a score
of 2-3 were accepted as the poor prognostic group,
since there was no statistically significant difference
between those with a score of 2 and 3 in terms of
survival.

Statistical analysis

Statistical analysis was performed using the PASW
for Windows version 18.0 software (SPSS Inc., Chicago,
IL, USA). Descriptive data were expressed in mean +
standard deviation (SD) or median (min-max) for
continuous variables and in number and frequency
for categorical variables. The Student t-test was used
for normally distributed numeric variables, and the
Mann-Whitney U test was used for the analysis of
non-normally distributed or non-parametric variables.

Table 1. Baseline characteristics of the patients

n % Median  Range

Age (year) 55 31-79

<65 107 81

=65 25 19
Sex

Female 58 439

Male 74 56.1
ECOG PS

0-1 109 82.6

>2 23 174
Histologic subtypes

Epitheloid 81 61.4

Non-epitheloid 51 38.6
Stage at diagnosis

I-IT 42 31.8

II-1v 90 68.2
Type of surgery

EPP 5 3.8

P/D 37 28

No 90 68.2
Radiation therapy

Adjuvant 23 174

Palliative 37 28

No 72 54.6
No of treatment line (adjuvant or palliative)

1 132 100

2 or more 55 41.6

ECOG PS: Eastern Cooperative Oncology Group performance status; EPP: Extrapleural pneumonectomy;

P/D: Pleurectomy-decortication.
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Table 2. Baseline characteristics based on prognostic nutritional index groups

All patients PNI <40 PNI =40
n % n % n % p*
Age (year) 0.10
<65 107 81 37 74 70 85.4
=65 25 19 13 26 12 14.6
Sex 0.15
Female 58 439 18 36 40 48.8
Male 74 56.1 32 64 42 51.2
ECOG performance status 0.27
0-1 109 439 39 78 70 854
=2 23 174 11 22 12 14.6
Histologic subtypes 0.08
Epitheloid 81 61.4 26 52 55 67.1
Non-epitheloid 51 38.6 24 48 27 329
Stage at diagnosis 0.46
I-II 42 318 14 28 28 34.1
I-1v 90 68.2 36 72 54 659
Primary surgery 0.97
Yes 42 318 16 32 26 317
No 90 68.2 34 68 56 68.3
Radiation therapy 0.53
Yes 60 455 21 42 39 47.6
No 72 54.5 29 58 43 524

PNI: Prognostic nutritional index; ECOG: Eastern Cooperative Oncology Group; * Chi-square test.

Normally distributed variables were analyzed using
the Pearson correlation analysis and non-normally
distributed variables were analyzed using the
Spearman correlation analysis. The Kaplan-Meier
method was used for survival analysis. The log-rank
p value was used. In survival analyses, Cox regression
analysis was used for univariate and multivariate
analyses. The enter method was used in univariate
analysis, and the backward stepwise likelihood
ratio method was used in multivariate analysis. The
receiver operating characteristic (ROC) curve analysis
was performed to identify a cut-off value for the
inflammatory index that was found to be associated
with survival in the multivariate analysis. A p value
of <0.05 was considered statistically significant with
95% confidence interval (CI).

RESULTS
Patient demographics and outcomes

The majority of the patients (81%, n=107) were
aged 65 years or older. There were 61.4% (n=_81)
patients with epithelioid histology and 38.6% (n=>51)
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patients with non-epithelioid histology. At the time
of diagnosis, 31.8% (n=42) of the patients were Stage
I-1I, while 68.2% (n=90) had Stage III-IV disease.
The ECOG PS was assessed as =2 in 17.4% (n=23)
patients. Of the patients, 31.8% (n=42) underwent a
surgical procedure (EPP=5, 3.8%, P/D=37, n=28).
The rate of patients receiving radiotherapy was 45.5%
(n=60) (adjuvant=23, 17.4%, palliative=37, 28%). All
patients received at least one line of chemotherapy,
while 41.6% (n=55) patients received two or more
lines of chemotherapy. Details regarding the baseline
characteristics are reported in Table 1. Baseline
characteristics were also compared between the PNI
groups. Patients with PNI <40 and PNI =40 showed a
similar distribution in terms of general characteristics
(Table 2).

Potential prognostic factors

Oftheseven variables (age,sex, ECOGPS, histological
subtype, WBC count, platelet count, and hemoglobin
level) investigated in the univariate analysis with
regard to their relationship with OS, two (age: <65/=65
and histological subtype: epithelioid/non-epithelioid)
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were found to be associated with survival. In the
multivariate analysis, being aged =65 (hazard ratio
[HR=1.87; 95% CI: 1.18-2.96, p=0.007) and non-
epithelioid histology (HR=1.79; 95% CI: 1.23-2.59,
p=0.002) were found to be associated with poor
survival outcomes. These two variables, which
showed a significant relationship with survival in the
univariate analysis, were determined to be independent
prognostic factors in the multivariate analysis. Median
OS (mOS) was 19 months in patients younger than
65 years, while it was 11 months in patients aged
=65 (Figure 1). Patients with an epithelioid histology
had a mOS of 22 months, while it was 11 months in
non-epithelioid histology (Figure 2). There was no
statistically significant relationship between OS and
these parameters that were included in the analyses
in our study. Details regarding the univariate and
multivariate analysis of the variables predicting OS are
provided in Table 3.

Prognostic role of indices and PNI

The associations of the five inflammation indices
with OS were investigated in the univariate analysis:
PNI, ALB/CRP ratio, NLR, PLR and ALI. Of these
indices, PNI had a statistically significant relationship
with OS (p=0.002). In the multivariate analysis, PNI
<40 (HR=1.62; 95% CI: 1.11-2.36, p=0.012) was found
to be associated with poor survival outcomes and to be
an independent prognostic factor in predicting survival.
The mOS was 21 months in patients with PNI >40 and

Hazard ratio for death, 1 Age <65 years
1004 1.87 (95% CL: 1.182.96) 1 Age 265 years
p=0.007 by log-rank test
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Figure 1. Overall survival outcomes according to age of patients.

CI: Confidence interval.

12 months in patients with PNI <40 (Figure 3). Other
indices including ALB/CRP ratio, NLR, PLR, and ALI
did not have a statistically significant relationship with
survival (Table 3).

When the patients’ 12-month survivals were
considered (patients surviving <12 months 35.6%,n=47,

i Hazard ratio for death, 1 Epitheloid
100 1.73 (95% CI: 1.20-2.50)  —I1 Non-epitheloid
p=0.003 by log-rank test
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Figure 2. Overall survival outcomes according to histological
subtypes.

CI: Confidence interval.

100 - Hazard ratio for death, _I1PNI =40
1.81 (95% CI: 1.25-2.61) —I1PNI <40
p=0.001 by log-rank test
80 A
S
= 60 -
2
>
-
=}
7
S 401
>
o
20 A
O -

T T 1 I T 1 1 T 1 1 I T Ll T

Ll 1
0 6 12 18 24 30 36 42 48 54 60 66 72 78 84 90
Time (months)

Figure 3. Overall survival outcomes according to prognostic nutri-
tional index.

CI: Confidence interval; PNI: Prognostic nutritional index.
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Table 3. Univariate and multivariate analysis results in terms of overall survival

Univariate analysis Multivariate analysis

n % MedianOS HR  95% CI  p** HR  95% CI  p***
(months)
Age (year) 1.84 1.18-2.883 0.007 187 1.18-296 0.007
<65% 107 81 19
=65 25 19 11
Sex 1.33  093-190 0.12
Female* 58 439 20
Male 74 56.1 16
ECOG PS 145 091231 0.1
0-1* 109 826 17
>2 23 174 13
Histologic subtypes 173 120-2.50 0.003 179 1.23-2.59 0.002
Epitheloid* 81 61.4 22
Non-epitheloid 51 38.6 11
Baseline white blood cell count (x10%L) 112 078162 0.51
<8.3% 80 60.6 18
>83 52 394 16
Baseline platelet count (x10°/L) 119 081-1.74  0.37
<400* 92 69.7 18
>400 40 30.3 16
Hemoglobin level (g/dL) 072 041-1.27 0.26
<10%* 14 10.6 14
=10 118 894 17
PNI 1.81 125261 0.002 162 1.11-236 0.012
>40% 82 62.1 21
<40 50 379 12
CRP/albumin 132 100 .11 099-1.25 0.06
ALI 132 100 099 099-1.01 045
NLR 132 100 1.01  099-1.03 0.09
PLR 132 100 1.01  099-1.02 0.24

OS: Overall survival; HR: Hazard ratio; CI: Confidence interval; ECOG PS: Eastern Cooperative Oncology Group performance status; PNI: Prognostic nutritional index;
CRP: C-reactive protein; ALI: Advanced lung cancer inflammation index; NLR; Neutrophil-to-lymphocyte ratio; PLR: Platelet-lymphocyte ratio; * Reference category;
** Cox regression analysis Enter method; *** Cox regression analysis Backward stepwise likelihood ratio method.

patients surviving >12 months 64.4%, n=85), there was
a statistically significant difference between the mean
PNI of the two groups. Those who demonstrated a
survival of 12 months or shorter had a lower mean
PNI than those who survived longer than 12 months
(39.7£7.5 vs. 43.448.1, p=0.013). The one-year survival
rate was 74.4% in those with PNI =40 as opposed to
48% in patients with PNI <40 (p=0.002). Mean values
of the ALB/CRP ratio, PLR and ALI did not show a
statistically significant difference between these two
groups (Table 4). In the correlation analysis, a moderate
negative correlation was found between PNI-NLR,
PNI-PLR and PNI-CRP/ALB and a strong positive
correlation was found between PNI-ALI (r=0.733,
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p<0.001). A strong negative correlation between
PLR-ALI (r=-0.671, p<0.001) and ALI-NLR (r=-0.920,
p<0.001), and a strong positive correlation between
PLR-NLR (r=0.657, p<0.001) were found (Table 5).

Prognostic scoring

Age, histological subtype, and PNI were
included in the scoring system after showing a
strong association with survival in the multivariate
analysis. Age =65 years, non-epithelioid histology,
and PNI <40 were found to be associated with a
poor prognosis. A score of 1 was assigned to each
of these characteristics; those with a score of 0-1
were considered as the good prognostic group
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Table 4. The effectiveness of inflammation indexes in predicting one-year survival

Survival <12 month (n=47)

Survival >12 month (n=85)

Mean+SD Mean+SD p
Prognostic nutritional index 39.747.5 43.4+8.1 0.013*
Advanced lung cancer inflammation index 3524324 37+26.8 0.78%*
C-reactive protein/albumin 1.36+1.58 0.94+1.21 0.06%*
Neutrophil-to-lymphocyte ratio 5.8+15.1 32422 0.19%*
Platelet-lymphocyte ratio 198+113 210115 0.38**
SD: Standard deviation; * Independent samples t-test; ** Mann-Whitney U test.
Table 5. The relationship between inflammation indexes
CRP/ALB NLR PNI ALI
NLR
T 0.187 - - -
p 0.032 - - -
n 132 - - -
PNI
T -0.409 -0.558 - -
p <0.001 <0.001 - -
n 132 132 - -
ALI
T -0.289 -0.920 0.733 -
p 0.001 <0.001 <0.001 -
n 132 132 132 -
PLR
T 0.165 0.657 -0.582 -0.671
p 0.059 <0.001 <0.001 <0.001
n 132 132 132 132

CRP/ALB: C-reactive protein/albumin; NLR: Neutrophil-to-lymphocyte ratio; PNI: Prognostic nutritional
index; ALI: Advanced lung cancer inflammation index; PLR: Platelet-to-lymphocyte ratio; Spearman’s cor-

reletion.

[no statistically significant difference between
those with a score of 0 and 1 (HR=1.2, 95% CI:
0.81-1.89, p=0.30)] and those with a score of 2-3
were considered as the poor prognostic group [no
statistically significant difference between those
with a score of 2 and 3 (HR=0.74, 95% CI:
0.28-1.91, p=0.53)]. The mOS was 21 months in
the good prognostic group (score=0-1) as opposed
to nine months in the poor prognostic group
(score=2-3) (HR=3.09, 95% CI: 2.05-4.65, p<0.001)
(Figure 4). Details concerning the scores are
presented in Table 6. When the one-year survival
times of the patients were inspected with respect
to the prognostic groups, the one-year survival rate
was 77.9% in the good prognostic group versus a
rate of 29.7% in the poor prognostic group.

DISCUSSION

In the present study, we investigated the prognostic
roles of different inflammation indices in MPM,
as well as the prognostic factors that have been
previously studied in this disease. We evaluated the
effectiveness of the prognostic factors associated with
survival in predicting the prognosis in the framework
of a scoring system.

Several studies have been conducted on the
evaluation of prognostic factors in MPM before.
Each study assessed different prognostic factors.!'+#
Due to the hypothesis implicating long years of
inflammation in the etiology of MPM, the focus of
the search for a prognostic biomarker has shifted to
inflammation markers.'?% In the present study, we

m
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100 4 Hazard ratio for death, —I1Good prognostic group
3.09 (95% CI: 2.05-4.65) 1 Poor prognostic group
p=0.001 by log-rank test
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Figure 4. Overall survival outcomes according to good and poor
prognostic scores.

CI: Confidence interval.

investigated PNI, NLR, PLR, CRP/ALB and ALI,
which are inflammation indices that have previously
been researched in MPM or other types of cancer. In

addition to inflammation indices, seven other factors
that have been identified as prognostic factors in
various studies, which included age, sex, ECOG PS,
histological subtype, WBC count, platelet count and
hemoglobin level at diagnosis, were also incorporated
into the analyses.

In a study by Kao et al.,® the importance of NLR
in predicting the prognosis in MPM was emphasized.
The multivariate analysis of this study showed that
epithelioid histology and NLR <5 were associated
with a good prognosis. The one-year survival rate was
reported as 60% for NLR <5 and 26% for NLR =5.
In another study, phosphatase and tensin homolog
(PTEN), NLR and PLR were found to be associated
with survival in epithelioid MPM.?! Tural Onur
et al.”? investigated NLR and PLR as prognostic
markers in MPM. In this study, PLR had a prognostic
value in MPM, while no significant relationship
was found between NLR and the prognosis. In our
study, NLR and PLR did not have a statistically
significant contribution to the prediction of MPM
prognosis. Based on one-year survival analysis, there
was no statistically significant difference between
the mean NLR and PLR values. On the other
hand, NLR showed a strong positive correlation
with PLR. In addition, both NLR and PLR showed

Table 6. Comparison of survival times by prognostic score

n %  Median OS  95% CI HR 95% CI p
(month)
Score <0.001*
0 48 364
1 47 356
2 32 242
3 5 3.8
Good prognostic group (0-1) 95 72 21 17.8-24.1 <0.001*
Poor prognostic group (2-3) 37 28 9 54-12.5 '
Score
0 Reference <0.001+
1 1.24 0.81-1.89 0.30F
2 331 2.06-533 <0.0017
3 447 1.73-11.51  0.002}
3 Reference <0.001+
2 0.74 0.28-1.91 0.537
1 0.27 0.10-0.71  0.008+
0 0.22 0.08-0.57  0.002}
Prognostic groups
Good (0-1) Reference
Poor (2-3) 3.09 2.05-4.65 <0.0017

OS: Overall survival; CI: Confidence interval; HR: Hazard ratio; * Log Rank P; § Cox regression analysis Enter method.
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a strong negative correlation with ALI. Considering
that NLR is influenced in the early stages of acute
inflammation, we can expect it to differ across studies
in the prediction of the prognosis. In the literature,
studies examining the prognostic role of PLR in
MPM were conducted with a low number of patients.
In some of these studies, important factors such as the
histological subtype and patient age were not included
in the analyses.

Takamori et al.l'% reported the CRP/ALB ratio
was an independent prognostic marker in MPM.
In their study, the cut-off value for CRP/ALB
was determined as <0.58 and >0.58, respectively.
They reported survival to be more favorable in
MPM patients with CRP/ALB <0.58. In our study,
CRP/ALB was not a predictor for the prognosis.
Based on one-year survival analysis, there was no
statistically significant difference between those
who survived shorter than one year and those who
survived longer than one year in terms of mean
CRP/ALB. When the relationship of the CRP/ALP
ratio with the other inflammation indices was
examined, there was a moderate negative correlation
with PNI. However, there is not a sufficient number
of studies investigating the CRP/ALB ratio as a
prognostic factor in MPM for comparison.

Although there is no study regarding ALI in
MPM patients in the literature, ALI is included
among the prognostic inflammation indices
researched in non-small cell lung cancer.”” These
studies have suggested that ALI <18 is associated
with a poor prognosis. In our study, ALI could not
be demonstrated to have a role in predicting the
prognosis of MPM (p=0.45). Mean values of ALI
were also not different in terms of the one-year
survival outcomes (p=0.78). When its relationship
with the other inflammation indices was analyzed,
there was a strong positive correlation with PNI and
a strong negative correlation with NLR and PLR.

In the study of Zhou-Hong et al.,””! the prognostic
role of PNI was investigated in MPM. In this study,
the cut-off value was reported as 44.6. The mOS
and one-year survival rate were 18 months and
72.3%, respectively in patients with PNI <44.6 as
opposed to 11 months and 45.5% in patients with PNI
>44.6. In our study, PNI was found to be a strong
prognostic marker for the prediction of survival. It
predicted survival in both univariate (HR=1.81, 95%
CIL: 1.25-2.61, p=0.002) and multivariate analyses
(HR=1.62, 95% CI: 1.11-2.36, p=0.012). Moreover,
PNI was also shown to have a role in the prediction
of one-year survival. The one-year survival rate was

74.4% in those with PNI =40 versus 48% in patients
with PNI <40 (p=0.002). When the relationship
of PNI with the other inflammation indices was
analyzed, there was a strong positive correlation with
ALI in particular. In our study, the cut-off value for
PNI was found to be 40. The prognosis was poorer in
those with PNI <40. The prognostic role of PNI in our
study is consistent with the literature.

In the CALGB study, 337 MPM patients were
evaluated between 1984 and 1994, and survival
times were investigated by constructing six different
groups based on hemoglobin, WBC count, age,
performance status, weight loss and chest pain./®! In
this study, survival times ranged between 13.9 and
1.4 months. On the other hand, the EORTC study
evaluated 204 patients between 1984-1993, and of
the factors included in the analysis, a non-definitive
diagnosis, sarcomatoid histology, WBC count, and
male sex were found to be poor prognostic factors
in the multivariate analysis. In the risk groups
constructed based on the poor prognostic factors
in the EORTC study, one-year survival was 40%
in the good prognostic group and 12% in the poor
prognostic group.! Of the seven factors included in
our study besides the inflammation indices based on
the results of other studies in the literature (age, sex,
ECOG PS, histological subtype, WBC count, platelet
count and hemoglobin level at diagnosis), only two
(age and histological subtype) were determined to
have a statistically significant relationship with
survival. Sex, ECOG PS, WBC count, platelet count
and hemoglobin level at the time of diagnosis did not
have a statistically significant relationship with the
prognosis. Age was associated with the prognosis
in both univariate (HR=1.84, 95% CI. 1.18-2.88,
p=0.007) and multivariate analyses (HR=1.87, 95%
CI: 1.18-2.96, p=0.007). Age =65 was identified
as a poor prognostic factor. Similarly, histological
subtype was associated with the prognosis in both
univariate (HR=1.73, 95% CI: 1.20-2.50, p=0.003)
and multivariate analysis (HR=1.79, 95% CI:
1.23-2.59, p=0.002). Non-epithelioid histology was
identified as a poor prognostic factor in our study.

In our study, the good prognostic group (score=0-1)
had a median survival time of 21 months and a
one-year survival rate of 77.9% as opposed to a
median survival time of nine months and one-year
survival rate of 29.7% in the poor prognostic group
(score=2-3). There was a statistically significant
survival difference between the two groups in terms
of the mOS (HR=3.09, 95% CI: 2.05-4.65, p<0.001).
In this study, we found these parameters to have an
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association with the prognosis in multivariate analysis
(PNI <40, =65 years and non-epithelioid histology) to
be important predictors of survival in MPM.

In the literature, there is no other study comparing
these five inflammation indices in MPM patients. There
are also no studies including inflammation indices and
conventional prognostic factors in a prognostic score
in MPM. Therefore, this is the first study to compare
inflammation indices in MPM and their inclusion in
the prognostic score.

The main limitations to our study are its
single-center, retrospective design, the heterogeneity
of the patient groups, and the relatively low number of
patients aged =65 years.

In conclusion, our study results indicate that
prognostic nutritional index <40, age =65 years, and
non-epithelioid histology are poor prognostic factors.
There is also a significant difference in survival
between the good-risk group and the poor-risk group
based on the prognostic scores. This score may serve as
a simple and useful scoring system in the prediction of
malignant pleural mesothelioma prognosis in clinical
practice.
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