
Combined LDH Albumin Score (CLAS) and Neutrophil-
Lymphocyte Ratio (NLR) are Predictive for Survival in 
Patients with Metastatic Non-Small Cell Carcinoma Treated 
with Nivolumab as Monotherapy

Lung cancer is the most common cancer in men world-
wide and the leading cause of cancer death (1.8 million 

deaths) in both sexes.[1] Lung cancer is classified into two 
main groups as small cell lung cancer (SCLC) and non-small 
cell lung cancer (NSCLC) according to the histology of the tu-
mor. NSCLC is the most common (85-90%) group.[2] Without 
targetable mutation, 5-year survival is 50-82% in early-stage 
NSCLC and 6-10% in metastatic NSCLC (mNSCLC).[3] In the 

last decade, the 5-year survival in mNSCLC has increased to 
24% due to the use of immunotherapies in the first series.[4]

Nivolumab, one of the immune checkpoint inhibitors, in-
hibits PD-1 receptors and activates the immune system. 
In 2015, in patients with mNSCLC who progressed after 
platinum-based chemotherapy, Nivolumab demonstrated 
a median overall survival of 12.2 months versus 9.4 months.
[5] In the first serial, it can be used in combination with ipi-
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limumab and chemotherapy but in the second serial, it 
has been approved by the US Food and Drug Administra-
tion (FDA) and the European Medicines Agency (EMA) as 
monotherapy use.[4,6] Finding a marker that can predict the 
effectiveness of these drugs, which are very costly, is very 
important both to reorganize the treatment options of the 
patient and not to put an unnecessary burden on the coun-
try's economy.

Recently, immune inflammation indices such as neutrophil 
(N) to lymphocyte (L) ratio (NLR), platelet (P) to lymphocyte 
ratio (PLR), systemic immune inflammation index (SII = N x 
P / L) and combined LDH albumin score (CLAS) were inves-
tigated and found to be associated with decreased survival 
in some cancers.[7-10] CLAS is a scoring system first proposed 
by Daher et al. in 2021 and includes four different prognos-
tic groups : high LDH + low alb (CLAS 0), low LDH + low alb 
(CLAS 1), high LDH + high alb (CLAS 2), low LDH + high alb 
(CLAS 3). In this study, patients classified as CLAS 0 showed 
the lowest survival. After this study with 35 patients, there 
was no study conducted on a larger patient group investi-
gating the effect of CLAS on cancer patients.

In our study, we aimed to analyze the prognostic signifi-
cance of NLR, PLR, SII, and CLAS (about which there is no 
data except for one study in the literature) in mNSCLC pa-
tients using Nivolumab.

Methods
The documents of patients with metastatic non-small cell 
lung cancer diagnosed between January 2016 and July 
2023, who were followed up in the Kocaeli City Hospital on-
cology clinic, were retrospectively analyzed. Patients with 
missing data or targetable mutations were excluded from 
the study. Only those receiving nivolumab as monotherapy 
were included in the study. Immune-related Response Eval-
uation Criteria in Solid Tumors (iRECIST) 1.1 criteria were 
used for radiological response evaluation. Inflammation 
scores were calculated with the following equations; NLR 
= N/L, PLR = P/L, SII = [N x P]/L. SPSS package program ver-
sion 22.0 (IBM Inc., Armonk, NY, USA) was used for statistical 
analysis. Conformity to normal distribution was evaluated 
with Kolmogorov Smirnov test and numerical variables 
were given as mean±standard deviation, median (%25-75) 
and frequency (percentiles). Chi-square test was used for 
categorical variables to evaluate the differences between 
groups. The receiver operating curve (ROC) analysis was 
used to find the cut-off values of inflammation scores. 
However, p value could not reach significance in ROC anal-
ysis for both NLR, PLR and SII. For this reason, median val-
ues were used as cut-off values in all of them. Patients with 
CLAS 0 and 1 were grouped as low CLAS, and those with 2 

and 3 as high CLAS. The overall survival (OS) time was de-
fined as the time from the start of nivolumab therapy to the 
last follow-up and/or death, whereas the progression-free 
survival (PFS) time was defined as the time from the start 
of nivolumab to disease progression and/or death. Survival 
analyses were performed using Kaplan-Meier methods. 
Cox regression analyzes were used for the effects of in-
flammation scores on progression-free survival and overall 
survival. Hazard ratios (HR) were calculated with 95% con-
fidence intervals (CI) and p<0.05 was considered sufficient 
for statistical significance in two-way tests.

Results
A total of 73 patients' data were reviewed, and 8 patients 
were excluded due to lack of data. The mean age of 65 
patients was 62.5±4.5 years and 89% of them were male. 
A majority (65%) had one or more comorbidity and had 
(68%) a smoking history. Twenty-eight (38%) patients had 
mediasten/lung irradiation. The mean body mass index of 
the cohort was 25.8±4.4. More than half (66%) had denovo 
metastatic disease. Bone metastases were present in 61% 
of the patients, brain metastases in %9 and visceral me-
tastases in 42%. Eighty-eight percent of the cohort had a 
Eastern Cooperative Oncology Group (ECOG) performance 
status of 0-1. Histologically, the most common subtypes 
were squamous cell cancer (49%) and adenocancer (40%). 
The PDL-1 level was unknown in the vast majority (89%) 
of patients. In the metastatic setting, the most commonly 
(%50) prescribed treatments before nivolumab were pacli-
taxel plus carboplatin. General characteristics of the cohort 
are summarized in Table 1. 

In the ROC analysis performed to find the cut off value for 
NLR PLR and SII, the p value could not reach significance 
(p=0.123; p=0.299; p=0.613 respectively). Therefore, medi-
an values were considered as cut-off values and NLR ≥ 3.2, 
PLR ≥ 199, and SII ≥ 776 were evaluated as elevated levels.

Median follow-up time was 22 (12-33) months. In the meta-
static setting, median time to nivolumab treatment was 9 
(5-16) months. The best radiological response to nivolum-
ab treatment was complete response (CR) in 7 (11%) pa-
tients, partial response (PR) in 23 (35%) patients, and stable 
disease (SD) in 18 (28%) patients. In 10 cases, the disease 
did not respond to treatment from the beginning and de-
veloped progressive disease (PD). 

The most common side effects related with therapy were 
fatigue (23%), nausea (18%) and decreased appetite (18%). 
Grade 3 or higher side effects were seen in 20% of the pa-
tients. The most common high grade serious adverse effect 
is fatigue (12%).
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Survival Analysis
Progression developed in 36 (65%) patients, and 7 (11%) 
patients died before a response could be evaluated while 
undergoing nivolumab therapy. The median PFS (mPFS) 
was 6 months (95% CI 3.4–8.6). When using Cox regression 

analysis, no factor other than NLR could be identified as 
having an impact on PFS (p=0.015, [HR]:0.46, 95% CI:0 .23–
0.91). In those with NLR ≥ 3.2 < 3.2, the mOS was 8 months 
and 4 months, respectively (Fig. 1).

Twenty-eight (43%) patients died during the follow-up. 
Median OS (mOS) was 9 (95% CI 5.2–18.1) months. In those 
with CLAS 0, 1, 2, 3 the mOS was 3, 7, 15, and 15 months, re-
spectively (p=0.002). In those with NLR ≥ 3.2 < 3.2, the mOS 
was 7 months and 15 months, respectively. Univariate Cox 
regression analyses showed that high baseline NLR, low 
baseline albumin and CLAS < 2 (0-1) were a significant risk 
factors for poor OS (p=0.038, [HR]: 1.28 95% CI:1.12–1.44, 
p=0.03, [HR]: 0.91, 95% CI:0.84–0.99, p=0.004, [HR]: 0.287, 
95% CI:0.12–0.68, respectively). But only CLAS <2 was 
found as independent prognostic factors for OS in multi-
variate analyses (p=0.013, [HR]: 0.325, 95% CI: 0.13–0.79) 
(Figs. 2, 3) The median overall survival times of the groups 
and the data of Cox analysis are summarized Table 2.

Conclusion
In the current study of 65 mNSCLC patients receiving 
nivolumab as monotherapy, the majority of patients were 
denovo metastatic (66%) and approximately half (49%) had 
SCC. Smoking history was present in 68% of them. In the 
study kohort, mPFS was 6 months (95% CI 3.4–8.6), and 
mOS was 9 (95% CI 5.2–18.1) months. In those with NLR ≥ 
3.2 < 3.2, the mOS was 7 months and 15 months, respec-
tively. In those with CLAS 0, 1, 2, 3, the mOS was 3, 7, 15, and 

Table 1. Baseline characteristics of the cohort

Characteristic n (%)

Gender
 Male
 Female
Mean age (year)
Comorbidity 
 Yes
 No
Mean BMI (kg/m2)
Smoking history 
 Yes
 No
Radiotherapy history 
 Yes
 No
Histological subtype
 Adeno Ca
 SCC
 NOS
Metastatic situation
 De novo metastatic
 Subsequently
ECOG performance score
 0
 1
 2
Sites of metastasis
 Bone
 Visceral
  Lung
  Liver
  Brain
  Surrenal
Number of metastasis sites
 1
 2
 3
 4
 5
Plevral Effusion
 Yes
 No

ECOG: The Eastern Cooperative Oncology Group; BMI: Body Mass Index.

58 (89)
7 (11)

62.5±4.5

42 (65)
23 (35)

25.8±4.4

44 (68)
21 (32)

28 (38)
37 (62)

26 (40)
32 (49)
7 (11)

43 (66)
22 (34)

30 (46)
27 (42)
8 (12)

40 (61)

56 (87)
14 (22)

6 (9)
13 (20)

6 (9)
18 (28)
23 (35)
15 (23)

3 (5)

22 (33.8)
43 (66.2)

Figure 1. Progression-free survival chart according to neutrophil 
lymphocyte ratio.
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15 months, respectively (p=0.002). Those with low CLAS (0-
1) and those with high CLAS (2-3) had a median survival of 
7 and 15 months (p=0.013). NLR was found as a predictive 
marker for PFS (p=0.015, [HR]:0.46, 95% CI:0 .23–0.91) and 
CLAS < 2 (0 and 1) was found as an independent prognostic 
factor for OS (p=0.013, [HR]:0.325, 95% CI:0.13–0.79). 

The effect of systemic inflammatory response on carcino-
genesis and metastasis has attracted attention in recent 
years. Inflammatory cells and tumor microenvironment 
have been found to cause tumor progression and metas-
tasis. However, it was observed that the blood levels of 
inflammatory biomarkers were affected by various psy-
chological, pathological and physical factors present at 
the time of measurement.[11] Therefore, the efficiency of 
using the ratios of inflammatory markers to each other 
was thought to be better in predicting the prognosis. For 
this purpose, some inflammation indices such as NLR, PLR, 
SII, CRP-albumin ratio (CAR), and LDH/albumin ratio (LAR) 
were created and they have been shown to be effective in 
many cancer prognosis.[12-16]

According to a pooled analysis of 17 studies investigat-
ing the efficacy of NLR in patients with advanced-stage 
NSCLC treated with an immune checkpoint inhibitor (ICI), 
pre-treatment NLR was associated with short PFS (HR = 
1.44, 95% CI 1.26–1.65; p<0.001) and OS (HR = 2.86, 95% 
CI 2.11–3.87; p<0.001).[17] It was seen that this relationship 
was not valid only if the cut-off value of NLR was <3 and 
in Asian race. A comprehensive meta-analysis by Meghan 
A. et al., including many types of cancer, shows that there 

is an association between high NLR and poor outcomes in 
92% of the studies. In this study, it was warned that smok-
ing may be a confounder factor, especially in patients with 
oral and respiratory system cancers.[18] In our study, the cut-
off value of NLR was found to be 3.2. But the vast major-
ity (68%) of our cohort had a history of smoking. This may 
have been effective in the result that NLR was predictive 
for PFS ( [HR]:0.46, 95% CI:0 .23–0.91, p=0.015) but not for 
OS (p=0.316).

In a meta-analysis evaluating the effect of PLR in lung can-
cer patients, it was found that high PLR was poor prognos-
tic but it did not affect PFS.[19] In the study of Wang et al., 
SII was predictive for PFS and OS, but the heterogeneity of 
the datas was high (I2 = 60.6%, p=0.01 for OS, I2 = 58.2%, 
p=0.092 for PFS).[20] Asif et al. found that low SII increased 
PFS but did not affect OS.[21] In our study, the p value was 
not significant in ROC analysis for PFS and SII. However, me-
dian values were taken as cut-off and univariate analysis 
was performed, but PLR and SII did not affect either PFS or 
OS. This may be due to the differences in the operation, ra-
diotheraphy, comorbidity, pharmacy and smoking history 
of the patients.

There are many studies showing the prognosis of LDH/al-
bumine ratio (LAR), which is calculated using LDH and al-
bumin values, in various cancer types. It was revealed that 
high LAR level before treatment negatively affects OS and 
PFS.[16] Zhihui et al. stated 3-year and 5-year OS rates; 90.9% 
and 87.1% in the low LAR group and 56% and 44% in the 
high LAR group, in the patients with colon cancer. Although 
LAR has been studied extensively, there is only one study in 
the literature on the predictive role of the CLAS score. In 

Figure 2. Overall survival chart according to the combined LDH-al-
bumin score (CLAS) groups.

Figure 3. Overall survival chart according to high or low combined 
LDH-albumin score (CLAS).
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the study by Daher et al., baseline LDH and alb levels were 
found to be significantly associated with survival.[10] CLAS 
score was created using these two variables and patients 
were divided into 4 groups according to low/high LDH and 
albumin ( CLAS 0: High LDH, low albumin, CLAS 1: Low LDH, 
low albumin, CLAS 2: High LDH, high albumin, CLAS 3: Low 
LDH, high albumin ). Ranking by prognosis was as follows; 
CLASS 0 < CLASS 1 < CLASS 2 < CLAS. It was suggested that 
the CLAS score would be a good prognostic factor for pre-
dicting OS.[10] The number of patients in our study was ap-
proximately twice that of this study. And in our study LDH 
was not a predictive marker. In the multivariate Cox regres-

sion analysis, CLAS score was found to be important risk 
factors for poor OS. However, there was no significant dif-
ference in survival between CLAS 2 and CLAS 3, but survival 
was significantly lower in those with CLAS < 2 (see table 
3 and figures). This result was in agreement with previous 
study. In order to better see the prognostic effect of CLAS 
score, studies with larger number and more homogeneous 
patients are needed.

Median OS was found as 12 months in nonsquamous 
NSCLC patients (Checkmate 057) and 9 months in squa-
mous NSCLC patients (Checkmate 017) using nivolumab in 
the second serial.[5,22] In our study, patients with squamous 

Table 2. The median overall survival times of the groups and the data of Cox analysis

Characteristics n (%) Median Overall) Univariate analyzes p Multivariate analyzes p
    Survival (months HR (95% CI)  HR (95% CI)

Body Mass Index
 < 30 
 ≥ 30 
ECOG PS
 0-1
 ≥ 2
Histologically subtype
 Adenocarcinoma
 Squamous cell
PLR
 < 199
 ≥ 199  
SII
 < 776
 ≥ 776
NLR
 < 3.2
 ≥ 3.2
LDH
 < 220
 ≥ 220
Albumin
 < 3.4
 ≥ 3.4
CLAS
 3 
 2
 1
 0
CLAS
 Low risk (2-3)
 High risk (0-1)

30 (46)
35 (54)

57 (88)
8 (12)

26 (40)
32 (49)

34 (52)
31 (48)

33 (61)
32 (49)

33 (51)
32 (49)

40 (62)
25 (38)

18 (28)
47 (72)

19 (29)
16 (25)
21 (32)
9 (14)

35 (54)
30 (46)

9
15

14
6

8
9

15
8

15
8

15
7

15
8

5
15

15
15
7
3

15
7

1
0.78 (0.60-0.91)

1
1.18 (1.04-2.37)

1
0.96 (0.58-0.99)

1
0.88 (0.41-1.88)

1
0.75 (0.35-1.60)

1
1.5 (1.14-2.95)

1
0.49 (0.23-1.06)

1
0.91 (0.84–0.99)

1
1.81 (0.57-5.71)

3.78 (1.17-12.17)
8.76 (2.39-32.11)

1
0.287 (0.12-0.68)

0.829

0.378

0.806

0.75

0.451

0.015

0.07

0.03

(0.002)
0.008
0.001
0.026

0.004

0.316

0.344

0.002
0.46

0.305

0.013

1
1.32 (0.88-3.76)

1
1.05 (0.67-3.15)

1
1.82 (0.58-5.76)
3.35 (1.02-10.9)
7.63 (2.05-28.4)

1
0.325 (0.13-0.79)

ECOG PS: Eastern Cooperative Oncology Group performance status; LDH: Lactate dehydrogenase; NLR: Neutrophil/ Lymphocyte ratio; PLR: Platelet/
Lymphocyte ratio; SII: Systemic immun inflammation index; CLAS: Combine LDH albumin score (CLAS 0: High LDH, low albumin; CLAS 1: Low LDH, low 
albumin, CLAS 2: High LDH, high albumin, CLAS 3: Low LDH, high albumin).
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cell carcinoma (SCC) were in the majority. In addition, pa-
tients who received nivolumab in 3th and 4th serial and pa-
tients with had a ECOG PS > 1 were also included in the 
study. Accordingly, it was expected to detect an mOS close 
to the result in Checkmate 057.

There are some limitations regarding the current study. The 
first limitation was that this study was obtained from retro-
spective data. The second limitation was that our patient 
group was a relatively heterogeneous patient group. An-
other limitation was that blood values such as neutrophils, 
platelets, lymphocytes and albumin could be affected by 
environmental factors such as infection, inflammation, 
systemic disease, stres, smoking. The factor that made our 
study powerful was the simultaneous calculation of 4 indi-
ces in the same patient group. In addition, it was the study 
that studied the CLAS score with the largest number of pa-
tients in the literature.
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