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1. INTRODUCTION

Lung cancer is the most common type of cancer worldwide. It is 
the leading cause of cancer-related deaths in men and women. 
Despite newly developed treatment methods, the 5-year survival 
rate in advanced lung cancer is around 10-15% [1]. Regional 
spread or distant metastasis is detected in most patients at the 
time of diagnosis [2].
It has been shown that some parameters evaluated before 
treatment have prognostic importance. Poor performance 
score, widespread stage, lactate dehydrogenase (LDH) elevation, 
and weight loss are considered poor prognostic factors in lung 
cancer. For limited-stage lung cancer, female gender, patient’s 
age being below 70, normal LDH level, and stage 1 disease are 
considered good prognostic factors, while for extensive-stage 
lung cancer, young age, good ECOG performance score, normal 

creatinine and LDH levels, single metastasis site are considered 
good prognostic factors in lung cancer [3,4].
Studies have shown that systemic inflammatory markers 
can be useful both in identifying high-risk patients and in 
showing the progression of the disease [5]. Studies report that 
the patient’s nutritional status and immunity are associated 
with tumor spread and prognosis of the disease [6]. The 
prognostic nutritional index (PNI) is a measure that reflects 
the immunological and nutritional status of the cancer patient, 
which is calculated by using albumin and absolute lymphocyte 
value [7]. The PNI was originally developed to predict mortality 
and perioperative complications in patients with malnourished 
gastrointestinal cancer. The study showed that a low PNI value 
is associated with a poor prognosis [7]. Later, the relationship 
between PNI and survival was investigated in many cancer types 
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ABSTRACT
Objective: Systemic inflammatory markers and nutritional status of the patients can be helpful both in identifying high-risk cancer 
patients and in showing the prognosis of the disease. In this study we aimed to determine the effects of nutritional status and systemic 
inflammatory markers on prognosis in non-small cell lung cancer.
Patients and Methods: Patients diagnosed with non-small cell lung cancer between 2015 and 2019 were analyzed retrospectively. The 
prognostic nutritional index (PNI), platelet-to-lymphocyte ratio (PLR) and neutrophil-to-lymphocyte ratio(NLR) were calculated and 
Eastern Cooperative Oncology Group performance status (ECOG PS), and the dates of death or last follow-up were recorded. Cox 
regression analysis and Kaplan-Meier curves were used to analyze the effects of parameters on survival.
Results: In the study, a total of 219 patients were analyzed. 85.4% of the patients had died. At the third step Cox regression model, 
ECOG 3-4 (HR:2.18), PLR (HR:1.20) and PNI (HR:1.12) predicted the survival times. Patients with PNI>45 had a higher median 
survival (495 days) than patients with PNI<45 (314 days).
Conclusion: In order to determine the prognosis of the patients at the time of diagnosis, it is recommended to use PNI and PLR values, 
which can be obtained through repeated tests and evaluated at low cost, together with performance scores.
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such as hepatocellular carcinoma, colorectal, breast, lung, and 
gastric cancers. It was shown to be correlated with treatment 
response and long-term prognosis [8-12].
In recent studies investigating the relationship between cancer-
related inflammatory response, it has been suggested that 
neutrophil, B and T lymphocytes, and platelet counts play a role 
in tumor inflammation and immunology [13], and it has been 
emphasized that they are also effective in predicting the prognosis 
[14]. High neutrophil levels have been reported to be an indicative 
of mortality in metastatic melanomas [15] and renal cell 
carcinomas [16]. In a study conducted in patients with pancreatic 
cancer, it was shown that low lymphocyte count was associated 
with mortality [17]. By calculating the Neutrophil-Lymphocyte 
Ratio (NLR: Neutrophil-to-lymphocyte ratio), the prognostic 
feature of these two values can be used as a single indicator. A high 
NLR value predicts prognosis in many cancer types, including 
lung cancer [18]. In addition, thrombocytosis and high platelet-
to-lymphocyte ratio (PLR) have been reported to be associated 
with poor prognosis in many types of cancer [19,20].
Our study aimed to determine the effect of PNI, serum NLR and 
PLR on prognosis in non-small cell lung cancer.

2. PATIENTS and METHODS

Study Population and Data Collection

Patients diagnosed with non-small cell lung cancer between 
2015 and 2019 were retrospectively analyzed. We searched the 
demographical, pathological, and clinical features and the laboratory 
data of these patients from our hospital database retrospectively.

Measurements

Baseline neutrophil, platelet (PLT) count, albumin, Eastern 
Cooperative Oncology Group performance status (ECOG PS), 
and the dates of death or last follow-up were recorded from the 
patients’ files. Albumin value and the total lymphocyte count 
were used for PNI calculation. (The formula of PNI: (0.005 x total 
lymphocyte count/per mm3)+(10 x serum albumin value (g/dl)). 
The patients were grouped based on the median value as low PNI 
(PNI<45), high PNI (PNI >45), and high PLR (PLR>167), low 
PLR (PLR<167), high NLR (NLR> 1.65) and low (NLR<1.65).
ECOG PS was developed by the Eastern Cooperative Oncology 
Group. This scale ranges from 0 to 4; “0” indicates fully functional 
and asymptomatic patient, “1” symptomatic but completely 
ambulatory, “2” symptomatic, <50% in bed during the day, “3” 
symptomatic >50% in bed but not bedbound, and “4” indicates 
bedbound status [21]. We classified patients according to ECOG 
0-2 (ambulatuary) and ECOG 3-4 (unable to carry out any work 
activities) in our study, according to results of an European 
Experts Panel [22].

Ethical approval

Ethical approval of the study was obtained from the Ethical 
Committee of Samsun Training and Research Hospital, University 
of Health Sciences, with the decision number 17-2019 BADK/3-
35.

Statistical Analysis

The categorical variables were given as numbers and percentages; 
continuous variables with normal distribution were presented as 
mean and standard deviation. Survival analysis was evaluated 
by the Kaplan-Meier method. The relation between survival 
and baseline NLR, PNR, PNI, ECOG PS were evaluated. The 
Cox regression analysis was used for univariate and multivariate 
analysis with survival-related factors. The p-value less than 0.05 
was accepted as statistically significant in all comparisons. IBM 
SPSS statistics version 22 was used to analyze the data.

3. RESULTS

In our study, the data of a total of 219 patients were analyzed. 
Sociodemographic and clinical data of the patients are shown in 
Table I, and laboratory data are shown in Table II.

Table I. Sociodemographic and clinical features of the patient group

n %
Gender Male 182 83.1

Female 37 16.9
Histological type Adenocarcinoma 107 48.9

Squamous carcinoma 61 27.9
Non-small cell 
(Nonclassified)

51 23.3

Cancer stage Stage 1 6 2.7
Stage 2 26 11.9
Stage 3 55 25.1
Stage 4 132 60.3

ECOG status 0-2 66 30.1
3-4 154 69.9

Exitus 184 85.4
Age 219 63.1±9.5
Survival (day) 184 Median 272 

(min 4 – max 1845)
ECOG: Eastern Cooperative Oncology Group

Table II. Laboratory data of patient group

Mean±SD (n:219)
Leukocyte (K/uL) 9.54±5.34
Neutrophil (K/uL) 7.61±3.41
Lymphocyte (K/uL) 1.81±0.91
Trombocyte (K/uL) 295.43±117.30
CRP (mg/L) 14.67±9.12
Albumin (gr/dl) 3.52±0.65
LDH (u/L) 285.65±184.32
NLR 5.89±4.87
PLR 206.44±123.22
PNI 41.51±8.81

K: thousand, NLR: Neutrophile-Lymphocyte Ratio, PLR: Platelet-Lymphocyte 
Ratio, PNI: Prognostic Nutritional Index
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Cox regression univariate and multivariate analysis with 
retrospective elimination method including ECOG, NLR, PLR, 
PNI, and cancer stage was performed in patients who died. At 
the third step regression model, ECOG 3-4 (HR:2.18), PLR level 
(HR:1.20), PNI (HR:1.12) predicted survival times (Table III).

Table III. Cox regression analysis with ECOG, PLR, and PNI
Univariable model Multivariable model

Variable HR p 95% CI Variable HR p 95% CI
ECOG 3-4 2.31 0.001 1.63-3.26 ECOG 3-4 2.18 0.001 1.53-3.08
PLR 1.63 0.001 1.21-2.20 PLR 1.20 0.002 1.10-1.30
PNI 1.36 0.045 1.09-1.83 PNI 1.12 0.044 1.02-1.19
NLR 1.11 0.226 0.90-2.87

CI: Confidence Interval, HR: hazard ratio, ECOG: Eastern Cooperative Oncology 
Group, NLR:Neutrophile-Lymphocyte Ratio, PLR: Platelet-Lymphocyte Ratio, 
PNI: Prognostic Nutritional Index

Analysis with Kaplan-Meier curves for PNI (Figure 1) showed 
that patients with PNI>45 had a median survival of 495 days 
(95% CI: 400-590), and patients with a PNI<45 had a median 
survival of 314 days (95% CI: 249-378), and a statistically 
significant difference was observed between the two groups 
(p<0.001) (Table IV).

Figure 1. Kaplan-Meier curves for survival according to median PNI 
(PNI: Prognostic Nutritional Index)

Table IV. Median survival time for PNI levels
Median Std. Error 95% Confidence Interval

PNI>45 495.10 80.19 400.05-590.15
PNI<45 314.00 44.48 249.41-378.58
Overall 398.25 29.30 340.81-455.69

Log-rank (Mantel-Cox) Chi-square:10.71, p:0.001

In the analysis with Kaplan-Meier curves for ECOG 
performance (Figure 2), patients with ECOG 0-2 had a median 
survival of 688 days (95% CI: 560-815), and patients with ECOG 
3-4 had a median survival of 303 days (95% CI: 247-359), and a 

statistically significant difference was observed between the two 
groups (p<0.001) (Table V).

Figure 2. Kaplan-Meier curves for survival according to ECOG 
performance score. (ECOG: Eastern Cooperative Oncology Group 3)

Table V. Median survival time for ECOG performance

Median Std. Error 95% Confidence Interval
ECOG 0-2 688.00 65.09 560.53-815.68
ECOG 3-4 303.00 28.44 247.93-359.45
Overall 398.00 29.30 340.81-455.69

Log-rank (Mantel-Cox) Chi-square:23.79, p:0.001

In analysis with Kaplan-Meier curves for PLR levels (Figure 3), 
patients with PLR>167 had a median survival of 184 days (95% 
CI: 113-254), and patients with PLR<167 had a median survival 
of 386 days (95% CI: 277-494), and a statistically significant 
difference was observed between the two groups (p=0.044) 
(Table VI).

Figure 3. Kaplan-Meier curves for survival according to PLR (PLR: 
Platelet-Lymphocyte Ratio)
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Table VI. Median survival time for PLR levels
Median Std. Error 95% Confidence Interval

PLR>167 184.00 35.93 113.28-254.72
PLR<167 386.00 55.17 277.91 – 494.08
Overall 272.00 38.30 196.28-347.71

Log-rank (Mantel-Cox) Chi-square:4.07, p:0.044

4. DISCUSSION

To date, many factors have been studied to determine the 
prognosis of lung cancer. The values such as PNI, NLR, PLR 
obtained from routine biochemical data are still being utilized 
in the management of cancer, mainly due to their ease of 
application and low cost.
In our study, we evaluated the utility of PNI, NLR, and PLR 
in predicting the prognosis for patients followed up for non-
small cell lung cancer. We found that ECOG 3-4, PLR level, and 
PNI survival times were predicted in the model made with the 
retrospective elimination method in patients who died during 
follow-up. Similar to our study, Hong et al. have shown that PLR 
and PNI values were associated with survival in non-small cell 
lung cancer [23].
In our study, we observed that patients with low PNI had a 
shorter survival time. PNI is calculated using serum albumin 
and total lymphocyte levels, and both values indicate the severity 
of chronic inflammation in the body, immunity, and nutritional 
status. Lymphocytopenia due to systemic inflammatory reaction 
is a sign of impaired cellular immunity [24,25]. A low albumin 
level indicates that the patient has poor nutrition [26]. Both values 
have prognostic significance and are known to be associated with 
the severity of the disease and poor prognosis [24,25]. In a meta-
analysis examining the relationship between pre-treatment PNI 
and survival, similar to the results of our study, it was shown that 
patients with low PNI had worse overall survival [27]. Bekmez et 
al. reported that a PNI ≥45 positively affects overall survival. In 
addition, it was found in their study that PNI ≥45 and limited-
stage disease were independent prognostic factors, and patients 
with PNI <45 had shorter survival [28].
It has been known for many years that poor performance 
scores in patients are associated with poor prognosis [29]. In 
a study in which patients followed up at the “National Cancer 
Institute” between 1973 and 1993 were examined, it was seen 
that ECOG performance scores of 3 and 4 negatively affected 
survival and were considered among the poor prognostic factors 
[30]. In our study, it was observed that the median survival 
time of patients with ECOG 0-2 was significantly higher than 
patients with ECOG 3-4. In the study of Torun et al., an ECOG 
performance score greater than one was found to be among the 
poor prognostic factors [31].
When we analyzed the PLR results in our study, we found that 
the median survival time of patients with PLR>167 was shorter 
than that for the patients with PLR<167. In the literature, there 
are conflicting results between PLR level and survival. In the 
study by Gu et al., which examined 3,430 patients with advanced 
non-small-cell lung cancer (NSCLC), a high PLR level was 

shown to be associated with poor survival [32]. Another study 
reported that PLR might be a critical prognostic risk factor in 
limited-stage disease [33]. However, in a study conducted with 
366 NSCLC patients in 2015, PLR could not be shown as an 
independent prognostic factor and was reported to be linearly 
related to NLR [34]. In the study of Evkan Öztürk et al., on 115 
patients with lung cancer, it was observed that the association 
between PLR value and survival was not significant [35]. In the 
another study, it was shown that although there is a significant 
relationship between PLR and overall survival, PLR is not an 
independent prognostic factor [23]. Despite the conflicting 
results in the literature, the results of our study support that PLR 
can be used as a prognostic factor in patients with lung cancer.
The most important limitation of our study is its retrospective 
nature. Since the patients’ data were analyzed retrospectively, 
some parameters such as comorbidities, additional medications 
used, presence of weight loss, and treatment modalities cannot 
be reached for many patients. Additional prospective studies are 
needed to overcome this limitation.
The use of PNI, PLR, and NLR becomes important in lung 
cancer, where nutrition, performance, and immune status 
of the patients are important in evaluating the prognosis. In 
order to determine the prognosis of the patients at the time of 
diagnosis, it is recommended to use PNI and PLR values, which 
can be easily repeated and evaluated at low cost, together with 
performance scores.
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