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CLINICAL STUDY

Are serum leptin levels a prognostic factor in advanced lung cancer?
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ABSTRACT
AIM: The aim of the present study was to evaluate pre-treatment concentrations of leptin in patients with ad-
vanced lung cancer and to investigate possible associations between their levels and clinicopathological vari-
ables, response to therapy and overall survival.
MATERIAL AND METHODS: There are 71 previously untreated patients with cytological or histological evidence 
of primary lung cancer who were admitted to the oncology department between November 2013 and August 
2014. Forty-fi ve healthy individuals with age, sex and BMI matching the lung cancer patients, were recruited to 
take part in the study as a control group. Leptin levels were measured quantitatively by using a microELISA kit.
RESULTS: The serum leptin levels at diagnosis were signifi cantly lower in lung cancer patients than those in 
control subjects (4.75±4.91 ng/ml, 9.67±8.02 ng/ml; p<0.001). We did not fi nd any signifi cant difference in leptin 
values related to clinicopathological parameters such as ECOG PS, weight loss, histological type, disease stage 
and TNM classifi cation. Nevertheless, we demonstrated a signifi cant correlation between serum leptin levels 
and BMI in lung cancer patients (correlation coeffi cient: 0.303; p>0.010). The analysis of serum leptin values 
did not show any association with the overall survival of the patients. 
CONCLUSION: Our results showed that the serum leptin level has no prognostic indications in advanced lung cancer 
patients. Leptin is decreased in lung cancer, and there is lack of correlation with tumour-related factors including prog-
nosis. Therefore, leptin is not a useful clinical marker in lung cancer (Tab. 2, Fig. 2, Ref. 22). Text in PDF www.elis.sk.
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Introduction

Although lung cancer is the second most seen and most deadly 
cancer type in both genders, there is not any reliable marker for 
early diagnosis and treatment (1). Leptin, a gene-expression pro-
tein secreted mainly by adipocytes, is a pleiotropic hormone with 
roles of modulating weight balance, inhibiting food intake and 
regulating energy metabolism. Recent studies showed the impor-
tance of leptin in lung development and lung diseases like cancer 
(2–4). Leptin increases the infl ammation and carcinogenic risk by 
affecting both innate and adaptive immunity (5). Studies showed 
that functional polymorphism in leptin and leptin receptor gene 
increases susceptibility for non-small cell lung cancer (NSCLC) 
and serum levels of leptin is high in lung cancer patients and cor-
relates with disease stage (6–8). 

The aim of the present study was to evaluate pre-treatment 
concentrations of leptin in patients with advanced lung cancer and 
to investigate possible associations between their levels and clini-
copathological variables, response to therapy, and overall survival. 

Material and method

There are 71 previously untreated patients with cytological or 
histological evidence of primary lung cancer who were admitted 
to the oncology department between November 2013 and August 
2014. Weight and height were recorded at admittance and BMI 
(body mass index) was calculated as kg/m2. Weight loss was de-
fi ned as a loss of more than 5 % of pre-illness weight in the previous 
3 months. All the patients were locally in advanced or advanced 
stages and they were treated with fi rst-line platinum–based chemo-
therapy. Staging of the NSCLC patients was established by clini-
cal fi ndings, chest X-ray, bronchoscopy, thorax CT, brain MR and 
PET-CT based on the latest TNM staging system (9). We evaluated 
the response to therapy. To defi ne treatment response Response 
Evaluation Criteria in Solid Tumors (RECIST) were used. Patients 
who had a partial or complete response at the end of the fi rst-line 
chemotherapy were classifi ed as responders, whereas patients who 
had stable disease or progression were classifi ed as non-responders. 

Forty-fi ve healthy individuals with age, sex and BMI matching 
the lung cancer patients were recruited to take part in the study as a 
control group. Both patients and controls suffering from comorbidi-
ties that affect weight maintenance (diabetes, thyroid dysfunction, 
alcoholism, malabsorption, renal and hepatic disease) or lead to 
systemic infl ammation (infection, heart failure, collagen vascular 
disease) were excluded from the study. The ethics committee of 
our hospital approved this study and all subjects provided written 
informed consent.
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Determination of serum leptin levels 
Serum samples were separated from the clotted blood by 

centrifugation and aliquoted for storage at –20 °C till the time of 
application process within six months. Leptin levels were mea-
sured quantitatively by using a microELISA kit (DRG Diagnos-
tics GmbH, Marburg, Germany) on automated ETI-Max 3000 
microplate analyser [DiaSorin S.p.A., Saluggia (Vercelli), Italy] 
in accordance with the recommendation of the manufacturer. Stan-
dards, low and high level controls were used as supplied by the 
manufacturer. The most precise value for each sample was calcu-
lated quantitatively (ng/mL) by using an automated and computer-
based program (4 Parameter Logistics). All standards and controls 
were found within the acceptable validity ranges as stated by the 
manufacturer. Leptin values higher than 5 ng/mL were evaluated 
over normal reference intervals [normal population values; male: 
3.84 ± 1.79, female: 7.36 ± 3.73) (10).

Statistical analysis
Statistical analyses were performed using the SPSS Statistics 

(SPPS, version 20; IBM) program. Since leptin levels did not cor-

respond to normal distribution, non-parametric tests were used. 
Kruskal–Wallis in multiple groups, Mann Whitney U test in bi-
nary comparisons.All data are expressed as meadian (min–max). 
Comparison of serum leptin levels were made using nonparametric 
tests like Mann–Whitney U and Kruskal–Wallis. Spearman’s co-
effi cient was used for correlations of quantitative data. Signifi cance 
was defi ned as a value of p < 0.05. 

Results

Patient characteristics
The patient characteristics are presented in Table 1. The ma-

jority of patients were elderly and predominantly male (mean age 
58 years; range 38–72 years; female to male ratio 4 : 67). Of 71 
patients with lung cancer, 56 patients were diagnosed with NSCLC 
(23, 20 and 13 patients had adenocarcinoma, squamous cell car-
cinoma (SqCLC), and non-otherwise specifi ed (NOS) NSCLC, 
respectively) and 15 with small cell lung cancer (SCLC). All pa-
tients had a good Eastern Cooperative Oncology Group perfor-
mance score (ECOG PS); 12 patients with ECOG = 0 and 45 with 
ECOG = 1, 10 patients with ECOG 2. Thirty-seven patients were 
diagnosed with weight loss.

Serum levels of leptin
The serum leptin levels at diagnosis were signifi cantly lower 

in lung cancer patients than those in control subjects (4.75 ± 4.91 
ng/ml, 9.67 ± 8.02 ng/ml; p < 0.001) (Fig. 1).

Leptin levels in relation to clinicopathological characteristics 
and response to therapy

The data of our measurements were further analysed in order to 
estimate any possible association with patients’ clinicopathological 
characteristics, and summarized in Table 2. We did not fi nd any 
signifi cant difference in leptin values related to clinicopathologi-
cal parameters such as ECOG PS, weight loss, histological type, 
disease stage and TNM classifi cation. But there was a statistically 
signifi cant difference in leptin levels in relation to BMI and age 

Characteristics n = 71
Age (years) 
≤ 65
> 65

44 (61.9 %)
27 (38.1 %)

Gender
Female
Male

4 (5.6 %)
67 (94.4 %)

Smoking habit
Smoker
Nonsmoker
Exsmoker

63 (88.7 %)
5 (7 %)

3 (4.2 %)
ECOG PS

0
1
2

12 (16.9 %)
45 (69 %)

10 (15.1 %)
Weight loss

≤ 5 %
> 5 %

34 (47.9 %)
37 (52.1 %)

Histological type
Adenocarcinoma
Squamous
NSCLC
SCLC

23 (32.4 %)
20 (28.2 %)
13 (18.3 %)
15 (21.1 %)

Stage (NSCLC)
Stage 3A
Stage 3B
Stage 4

8 (11.3 %)
16 (22.5 %)
33 (46.5 %)

SCLC
Limited
Advanced 

5 (7 %)
10 (12.7 %)

TNM
T1–2 / T3–4
N0–1 / N 2–3
M0 / M1

9 / 62
7 / 64
31 / 40

Response
Partial/ complete response
Stable/progression

23/5
12/31

Tab. 1. The characteristics of patients.

Fig. 1. Serum levels of leptin in lung cancer patients and controls.
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(Tab. 2). Although we did not fi nd any difference in leptin levels 
related to weight loss, we demonstrated a signifi cant correlation 
between serum leptin levels and BMI of lung cancer patients (Cor-
relation coeffi cient: 0.303; p > 0.010).

Additionally, there was no statistically signifi cant difference 
in serum leptin levels between responders and non-responders.

Association of leptin levels and other factors with overall sur-
vival

Receiver operating characteristic curve (ROC) analysis (Fig. 
2) demonstrated that serum leptin levels for lung cancer about sen-
sitivity and specifi city. The area under the curve for leptin level 
was 0.516 (95 % CI 0.376–0.656, p = 0.823). The analysis of se-
rum leptin values did not show any association with the overall 
survival of the patients. Thus, in our study we did not fi nd a cut 
off value for lung cancer patients’ survival.

Discussion

In the present study, we demonstrated that serum levels were 
lower for leptin in lung cancer patients compared to controls. Also, 
we found that serum leptin levels may not serve as an independent 
prognostic factor for survival in lung cancer patients. 

Regarding leptin, our fi nding of its decreased circulating lev-
els in the patient group is in accordance with the majority of re-
lated studies that have found statistically signifi cant results (11, 
12, 13). On the contrary, there are some studies with elevated 
levels of leptin (7, 8). Our study results also show that there was 
a correlation between BMI and leptin levels, but no correlation 
between stage disease and leptin levels. BMI and smoking habit 
affect leptin levels (14, 15). Moreover, the patients were distributed 
almost equally in advanced stages as seen in Table 1. 

In our study, serum leptin levels did not show a signifi cant ef-
fect on the overall survival of lung cancer patients. A study demon-
strated that serum leptin has prognostic indica tions in patients with 
lung adenocarcinoma who are treated with cisplatin/pemetrexed 
chemotherapy in the fi rst-line setting (16). In another study, an in-
teresting fi nding was that serum leptin levels showed a signifi cant 
effect on the overall survival of lung cancer patients. Lower leptin 
levels at diagnosis were followed by shorter survival; this fi nding is 
in agreement with the results presented by Aleman et al. Study (11). 
The results in our study did not show that serum leptin could play a 
potential role as a prognostic marker in response to chemotherapy. 
We thought that the main reason for these results were different 
histopathological subgroups and chemotherapy regimens. Not only 
lung carcinoma, but also leptin shows a prognostic value for the 
overall survival rate in patients with gastric adenocarcinoma (17), 
hepatocellular carcinoma (18) and colorectal adenocarcinoma (19). 

Patient 
characteristics n

Leptin

Median (Min–max) p
Age
≤ 65
> 65

44
27

3.05 (0–19.9)
7.9 (0–35.2)

0.014*

Weight loss
≤ 5%
>5%

34
37

5.4 (0–29.7)
5 (0–35.2)

0.713

BMI
≤22.9
>22.9

36
35

2.7(0–35.2)
6 (0–29.7)

0.010*

ECOG PS
0
1
2

12
49
10

2.8 (0–10.5)
5.5 (0–35.2)
5.9 (0–14.5)

0.480

Histology
Adeno Ca
SQCC
NSCLC
SCLC

23
20
13
15

6.7 (0–35.2)
5.1 (0–17.7)
3 (0–12.2)

4.9 (1–29.7)

0.727

T
T1–2
T3–4

9
62

5.6 (0.3–12.2)
4.9 (0–35.2)

0.346

N
N0–1
N2–3

7
64

1.7 (0.4–35.2)
5.3 (0–29.7)

0.293

M
M0
M1

31
40

3.7 (0–29.7)
5.7 (0–5.2)

0.614

Stage
IIIA/IIIB
IV

29
45

3.9 (0–29.7)
5.30 (0–35.2)

0.907

Response
Non response

28
43

2.9 (0–29.7)
5.2 (0–35.2) 0.365

Survival
Died
Alive

28
43

5.0 (0–29.5)
5.4 (0–35.2)

0.823

ECOG PS – ECOG performance status, AdenoCa – adenocarcinoma, SQCC – squa-
mous cell carcinoma, SCLC – small cell lung cancer, * p < 0.05

Tab. 2. Leptin levels in relation to clinicopathological features of the 
lung cancer patients.

Fig. 2. Receive operating characteristics curve serum leptin levels for 
lung cancer. The area under the curve for leptin level was 0.516 (95% 
CI 0.376–0.656; p = 0.823).
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Although Duru (20) et al found high serum leptin levels in 
advanced stage of lung NSCLC compared to healthy subjects, we 
did not fi nd any correlation between serum leptin levels and lung 
cancer stage or histological subtype. Also, as opposed to the results 
of previous studies, we did not identify any statistically signifi -
cant association between baseline serum levels of the leptin and 
response to treatment (13). These fi ndings suggest that their levels 
cannot be used as predictive factors for lung cancer. 

Similar with Tas et al and Kerenidi et al, we found that serum 
leptin levels in advanced lung cancer patients were lower compared 
to those in healthy subjects (13, 21). Although Werynska (22) et al 
found that cachectic patients have lower serum leptin levels, we 
did not fi nd statistical correlation between weight loss and serum 
leptin levels. Nevertheless, in our study, we found that serum leptin 
concentration has been shown to be signifi cantly lower in the can-
cer patients whose BMI is lower than 22.9 kg/m2 and confi rmed 
the positive leptin correlation with BMI. In both Aleman’s (11) and 
Werynska’s study (22), the higher serum leptin concentration was 
combined with better nutrition. The results of Aleman et al (11) who 
found a positive leptin correlation with such factors as BMI and 
body fat mass are similar to those of our study. Our fi ndings suggest 
that serum leptin level was not a reliable indicator of prognosis in 
patients with non-small cell lung carcinoma like Tas et al. There 
are several limitations to our study. Firstly, our sample size was 
restricted to 71 patients, which is insuffi cient for a comprehensive 
analysis. Secondly, in our study, the leptin levels were not investi-
gated after the chemotherapy. So, this was another limitation to our 
study. However, leptin was reduced regardless of the response to 
chemotherapy and did not reach a statistical signifi cance (p = 0.06) 
in the study by Tas et al (13). In another study (16); the change in 
serum leptin levels were evaluated during chemotherapy. There 
was no statistically signifi cant difference pre- and post-chemother-
apy. There is a need to design studies specifi cally to elucidate the 
role of leptin in the molecular mechanism of lung carcinogenesis.

In conclusion, in this study we investigated the clinical signifi -
cance of leptin in lung cancer. Our results showed that in serum 
samples, the leptin levels in the lung cancer patient group were 
signifi cantly lower compared to those in the control group. Fur-
thermore, leptin was correlated with BMI, but no correlations with 
other tumor-related factors was found. Current results suggest that 
leptin might not be an independent prognostic factor for survival. 
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