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Purpose: Pretreatment systemic inflammatory response has been confirmed to have prognostic 

value in patients with inoperable non-small-cell lung cancer (NSCLC). Increasing studies show 

that the modified Glasgow prognostic score (mGPS), a prognostic score based on C-reactive 

protein (CRP) and albumin, is a prognostic factor in these patients. This study was aimed at 

recognizing possible prognostic factors and new prognostic scores of inoperable NSCLC based 

on pretreatment systemic inflammatory response.

Patients and methods: We retrospectively reviewed the clinicopathological data of 

105 patients with inoperable NSCLC who received first-line chemotherapy as initial treatment. 

Univariate and multivariate analyses of progression-free survival (PFS) and overall survival 

(OS) for prognostic factors and scores were performed.

Results: The serum CRP, lactate dehydrogenase (LDH), cancer antigen 125 (CA125), and 

pathological type were independent pretreatment prognostic factors for PFS and OS. A new 

score was assembled by CRP, LDH, and CA125. In multivariate analysis, when the mGPS and 

the new score were covariates, only the new score retained independent prognostic value for 

both PFS (P,0.001; hazard ratio =2.12; 95% confidence interval: 1.60–2.82) and OS (P,0.001; 

hazard ratio =1.82; 95% confidence interval: 1.33–2.48).

Conclusion: The new score based on pretreatment serum level of CRP, LDH, and CA125, 

indicates the prognosis of both PFS and OS in patients with inoperable NSCLC who were treated 

with first-line systemic chemotherapy, and it was found to be more effective than mGPS.

Keywords: C-reactive protein, lactate dehydrogenase, CA125 antigen, prognostic score

Introduction
The relationship between inflammation and cancer is complicated. While on the one 

hand, emerging inflammation-related carcinogenic agents have been detected and 

more are waiting to be discovered, on the other hand, a highly proliferative tumor can 

produce inflammation, as evidenced by increased cytokine and chemokine production, 

and immune cells gathering in local tumor microenvironment. Many studies have shown 

that cancer-related inflammation plays an important role in neoplasia, tumor growth, 

cancer metastases, and cancer response to therapy.1–3 It is believed that the systemic 

inflammatory response is a reflection of local inflammation in the circulation and works 

similarly to the tumor microenvironment. Moreover, it helps tumor cells survival in 

systemic circulation by resisting anoikis (programmed cell death induced upon cell 

detachment from extracellular matrix, a critical mechanism preventing adherent-

independent cell growth and attachment to an inappropriate matrix, thus avoiding 

colonization of distant organs), thereby facilitating metastasis of tumor cells.4
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An increasing number of studies have identified that 

systemic inflammatory response, which includes elevated 

level of serum cytokines, inflammatory proteins such as 

C-reactive protein (CRP), neutrophil to lymphocyte ratio 

(NLR), platelet to lymphocyte ratio (PLR), and mono-

cyte to lymphocyte ratio (MLR), is associated with early 

diagnosis and poor survivals in patients with inoperable 

non-small-cell lung cancer (NSCLC).5,6 Many studies have 

suggested that a modified Glasgow prognostic score (mGPS),  

based on the serum CRP and albumin level, predicts worse 

survival in numerous cancers, such as NSCLC, colorectal 

cancer, breast cancer, and gastric cancer. The mGPS is cal-

culated as follows: patients with serum CRP #10 mg/L with 

or without hypoalbuminemia are scored as 0; patients with 

serum CRP .10 mg/L without hypoalbuminemia are scored 

as 1; and patients with serum CRP .10 mg/L and serum albu-

min #35 g/L are scored as 2.7,8 Recently, the mGPS has been 

applied as an inclusion criterion in several clinical trials.

The present study was aimed at evaluating possible prog-

nostic factors and new prognostic scores based on pretreat-

ment systemic inflammatory response for progression-free 

survival (PFS) and overall survival (OS) in patients with 

inoperable NSCLC who were treated with the first-line 

systemic chemotherapy as initial treatment.

Methods
The study was approved by the Ethics Committee of our 

hospital (The Second Affiliated Hospital of Zhejiang Uni-

versity School of Medicine), and all patients or their relatives 

gave their written informed consent for follow-up; patients’ 

identifying information has not been shown in this article.

We retrospectively reviewed the full records about 

clinical and pathologic information of 136 patients with 

histologically proven NSCLC and diagnosed as inoperable 

stage IIIb or IV disease, who received first-line systemic 

chemotherapies as initial treatment at the Department of 

Medical Oncology, Second Affiliated Hospital of Zhejiang 

University School of Medicine, from January 2011 to 

December 2013. Except for those patients diagnosed with 

cancer accompanied by obstructive pneumonia, patients who 

had clinical evidence of infections or other inflammatory 

conditions, or a second malignancy were excluded from this 

study. Finally, 105 patients were included in this study.

All 105 patients’ performance status (Eastern Cooperative 

Oncology Group score) was 0–1 before treatment. They 

received first-line systemic chemotherapies, most of which 

included cisplatin or carboplatin with other chemotherapy 

drugs, such as gemcitabine, pemetrexed, paclitaxel, and 

docetaxel, as initial treatment until disease progression or 

death before progression, and when the cancer progressed, 

the patients were started on the next-line regimen.

The following factors were reviewed in all the 105 patients: 

age, sex, pathological type, Eastern Cooperative Oncology 

Group score, weight loss within 3 months before treatment, 

blood parameters related to systemic inflammation, such as 

serum CRP concentration, white blood cell (WBC), neu-

trophil count, monocytes, NLR, PLR, and MLR. Besides, 

serum lactate dehydrogenase (LDH) level, albumin level, 

and tumor markers, including carcino-embryonic antigen, 

cancer antigen 125 (CA125), and squamous cell carcinoma, 

were studied as well. NLR, PLR, and MLR were calculated 

as neutrophil count, platelet count, and monocyte count 

divided by lymphocyte count, respectively. The blood 

parameters were all tested from day 0 to 1 week before the 

initial chemotherapy.

PFS was defined from the time initial chemotherapy 

started to the first progression (according to RECIST 1.19 

guidelines) or death from any cause without progression. 

OS  was defined from the date of initial chemotherapy to 

death from any cause, or the end of following-up. Continuous 

variables were expressed as the means ± standard deviation 

(SD), and univariate survival analysis was performed by 

the Kaplan–Meier method and compared with the log-rank 

test to evaluate potential prognostic factors and scores. The 

significant prognostic variables in univariate analysis were 

reassessed by multivariate survival analysis by Cox propor-

tional hazard model and calculation of hazard ratios (HRs) 

and 95% confidence interval (CI). P#0.05 was considered 

statistically significant in all analyses. Analyses was per-

formed by SPSS software, version 21 (IBM Corporation, 

Armonk, NY, USA).

Results
All 105 patients were followed up to November 30, 2014; 

at the end of the follow-up period, 73 patients were dead, 

24 survived, and eight were missing. The median follow-up 

time was 28.5 months, and varied from 11 to 47 months. 

Baseline characteristics are presented in Table 1. Most 

patients were male, had stage IV disease, PFS (median ± SD) 

was 5.72±4.60  months, and OS (median ± SD) was 

13.14±9.67 months.

We chose different cutoff points of CRP measurements to 

perform univariate analyses; the P-value was minimum at the 

cutoff point of 20 mg/L and therefore this cutoff point was 
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applied in subsequent statistical analyses. The cutoff points 

for other continuous variables were chosen similarly. Among 

these, the cutoff values of LDH, CA125, and albumin were 

240 U/L, 70 U/mL, and 35 g/L, respectively.

In terms of PFS, in univariate analysis, pathological type, 

weight loss, CRP, NLR, MLR, WBC, neutrophil, monocyte, 

albumin, LDH, and CA125 were all statistically related to 

prognosis (Table S1). In multivariate analysis by Cox propor-

tional hazard model, only squamous and other pathological 

types (P,0.001; HR =1.77; 95% CI: 1.29–2.43), high CRP 

level (P,0.001; HR =2.95; 95% CI: 1.71–5.10), high LDH 

level (P=0.019; HR =1.71; 95% CI: 1.09–2.69), and high 

CA125 level (P,0.001; HR =3.16; 95% CI: 1.90–5.26) 

remained to be associated with poorer PFS (Table 2).

As for OS, pathological type, weight loss, CRP, NLR, 

PLR, MLR, WBC, neutrophil, monocyte, albumin, LDH, and 

CA125 were all statistically significant in univariate analysis 

(Table S2). However, in multivariate analysis, the results 

were similar to that of PFS; squamous and other pathologi-

cal types (P,0.001; HR =2.10; 95% CI: 1.41–3.12), high 

CRP level (P=0.008; HR =2.46; 95% CI: 1.27–4.75), high 

LDH level (P=0.006; HR =2.15; 95% CI: 1.24–3.73), and 

high CA125 level (P=0.011; HR =2.02; 95% CI: 1.17–3.48) 

were still related to shorter OS (Table 3).

Therefore, based on the multivariate survival analysis 

of PFS and OS, we selected CRP, LDH, and CA125 to 

establish a new score. Each of the following criteria was 

Table 1 Clinical characteristics and therapy responses of all 105 
inoperable non-small-cell lung cancer patients

Characteristic Dataa

Age (years) 58.53±10.51
Sex: female/male 33/72
Stage: IIIb/IV 20/85
Number of organs with metastases 0/1/2/3/4/5 (n) 20/60/15/7/2/1
A single metastasis to a single organ (n) 31
Pathological type 

Adenocarcinoma/squamous/other 63/29/12
Metastatic site (n)

Lung/bone/liver/other/multiple localization 32/23/10/14/28
Performance status: 0/1 21/84
Weight loss: ,5%/$5% 88/17

White blood cell (×109/L) 7.39±2.73
Neutrophil (×109/L) 5.04±2.08
Lymphocyte (×109/L) 1.34±0.47
Monocyte (×109/L) 0.60±0.71
C-reactive protein (mg/L) 20.82±22.10
Albumin (g/L) 39.40±4.91
Lactate dehydrogenase (U/L) 227.5±91.90
Carcino-embryonic antigen (ng/mL) 132.31±517.20
Cancer antigen 125 (U/mL) 129.10±368.40

Squamous cell carcinoma (μg/L) 2.41±4.61
Neutrophil to lymphocyte ratio 4.26±2.51
Platelet to lymphocyte ratio 202.57±91.65
Monocyte to lymphocyte ratio 0.492±0.53
PFS (months) 5.72±4.60
OS (months) 13.14±9.674

Notes: aAge and blood parameters were calculated by mean ± standard deviations, 
and PFS and OS were calculated by median ± standard deviations.
Abbreviations: OS, overall survival; PFS, progressive-free survival.

Table 2 The relationship between clinicopathological characteristics and progressive-free survival in patients with inoperable 
non-small-cell lung cancer

Clinicopathological  
characteristic

N=105  Univariate analysis Multivariate analysis

PFS (months)  
median (95% CI)

P-value HR (95% CI) P-value

Pathological type 0.010 1.77 (1.29–2.43) ,0.001

Adenocarcinoma 63 7.5 (5.4–9.6)
Squamous 29 3.6 (3.4–3.8)
Other 12 3.0 (0.9–5.1)

C-reactive protein (mg/L) ,0.001 2.95 (1.71–5.10) ,0.001

#20 67 7.8 (5.9–9.7)

.20 38 3.0 (1.0–5.1)

Lactate dehydrogenase (U/L) 0.005 1.71 (1.09–2.69) 0.019
#240 71 6.6 (5.2–7.9)

.240 34 3.6 (3.5–3.8)

Cancer antigen 125 (U/mL) 0.01 3.16 (1.90–5.26) ,0.001

#70 71 6.3 (4.9–7.7)

.70 34 5.1 (2.6–7.7)

Notes: Only variables significantly related with PFS in multivariate analysis are shown in the table. Pathological type, C-reactive protein, lactate dehydrogenase, and cancer 
antigen 125 were independent predictors of PFS in multivariate analysis.
Abbreviations: CI, confidence interval; HR, hazard ratio; PFS, progression-free survival.
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calculated as 1 point: CRP .20 mg/L, LDH .240 U/L, and 

CA125 .70 U/mL. The new score and mGPS are shown in 

Table 4. Patients who scored higher in the new score had 

much shorter PFS and OS than those with a lower score 

(Table 5). Similarly, higher scores in mGPS were associated 

with poorer prognosis in the univariate analysis (Table 5). 

But in multivariate analysis, when mGPS and the new score 

were covariates, only the new score retained independent 

prognostic value for both PFS (P,0.001; HR =2.12; 95% 

CI: 1.60–2.81) and OS (P,0.001; HR =1.82; 95% CI: 

1.33–2.48) (Table 5).

Discussion
Many studies, including the present work, have demonstrated 

that elevated levels of CRP are associated with both increased 

risk and poor prognosis of cancers. Interestingly, in this study, 

among the blood parameters indicating systemic inflam-

mation, only CRP, rather than other factors such as WBC, 

neutrophil count, monocyte count, or NLR, has retained a 

significantly independent prognostic role for both PFS and 

OS in multivariate analysis. This may suggest that CRP 

is the main prognostic factor of inoperable NSCLC in the 

systemic inflammatory response. However, reasons for CRP 

elevation in cancer patients are not clearly understood and 

several hypotheses have been proposed about the relationship 

between CRP and cancer.

One possible mechanism might be that tumor growth 

could cause inflammation around the tumor, thereby increas-

ing the serum CRP level. Since CRP is synthesized in the 

response to cytokines such as interleukin-6, interleukin-1β, 

or tumor necrosis factor-α, and these cytokines activate the 

transcription factors in signal-transducer and activator of 

transcription 3 and nuclear factor kappa light chain enhancer 

of activated B cells pathways, inactivating mutation of 

tumor-suppressor genes or triggering posttranslational 

modifications in DNA repair- or apoptosis control-

related proteins eventually upregulates anti-apoptotic or 

Table 3 The relationship between clinicopathological characteristics and overall survival in patients with inoperable non-small-cell 
lung cancer

Clinicopathological  
characteristic

N=105 Univariate analysis Multivariate analysis

OS (months)  
median (95% CI)

P-value HR (95% CI) P-value

Pathological type ,0.001 2.10 (1.41–3.12) ,0.001
Adenocarcinoma 63 17.2 (13.9–20.4)
Squamous 29 12.5 (10.6–14.4)
Other 12 7.3 (5.6–8.9)

C-reactive protein (mg/L) ,0.001 2.46 (1.27–4.75) 0.008
#20 67 18.2 (12.4–24.1)
.20 38 10.9 (7.3–14.6)

Lactate dehydrogenase (U/L) 0.014 2.15 (1.24–3.73) 0.006
#240 71 17.0 (10.1–23.8)
.240 34 10.8 (8.3–13.3)

Cancer antigen 125 (U/mL) 0.026 2.02 (1.17–3.48) 0.011
#70 71 15.9 (10.2–21.6)
.70 34 13.0 (6.9–19.2)

Notes: Only variables significantly related with OS in univariate analysis are shown in the table. Pathological type, C-reactive protein, lactate dehydrogenase, and cancer 
antigen 125 were independent predictors of OS in multivariate analysis.
Abbreviations: CI, confidence interval; HR, hazard ratio; OS, overall survival.

Table 4 Assessment of the new score and modified Glasgow 
prognostic score

Score Criteria

CRP  
.20 mg/L

LDH
.240 U/L

CA125
.70 U/mL

CRP
.10 mg/L

Albumin
,35 g/L

The new score
0 − − −
1 − − +

− + −
+ − −

2 − + +
+ − +
+ + −

3 + + +
Modified Glasgow prognostic score

0 − −
− +

1 + −
2 + +

Notes: − The levels of variables are not the same as the description. + The levels of 
variables are the same as the description.
Abbreviations: CA125, cancer antigen 125; CRP, C-reactive protein; LDH, lactate 
dehydrogenase.
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pro-proliferative factors to prevent apoptosis.10 In addition, 

CRP and inflammatory response can promote each other. 

CRP is composed of five identical subunits arranged in a 

pentameric structure (pCRP); when pCRP is attached to 

damaged cells with Ca-mediated, it forms monomeric sub-

units of CRP. Delayed apoptosis of neutrophils is reported 

to be caused by a decrease in pCRP concentration, whereas 

monomeric subunits of CRP promotes neutrophil survival, 

therefore, amplifying the inflammatory response. Studies 

have suggested that lymphocytes and monocytes are able 

to synthesize CRP as well.11,12

Another possible source of CRP is pulmonary disorders, 

such as pulmonary infection, bronchitis, chronic obstructive 

pulmonary disease, asthma, and other lung diseases, as the 

pulmonary diseases can stimulate respiratory tract epithelium 

to produce local CRP in lung tissues;13 these pulmonary dis-

eases are reported to be presumable carcinogens. Therefore, 

CRP may reflect the connection between pulmonary inflam-

mation and lung cancer, but its specific role in the develop-

ment of lung malignancies remains unknown. Patients with 

obstructive pneumonia caused by NSCLC were not excluded 

in this study, so the high level of serum CRP may be caused 

by both obstructive pneumonia and cancer itself. Besides, 

although the details of how CRP interacts with chemotherapy 

remain obscure, the inflammatory response can compromise 

pharmacodynamics of anticancer drugs.14

Besides its prognostic value, the level of serum CRP 

also plays a predictive role in cancer. In a Phase II study 

of ruxolitinib or placebo with capecitabine as second-line 

therapy in patients with metastatic pancreatic cancer, the 

OS significantly favored ruxolitinib over placebo in patients 

with CRP  .13 mg/L, although the relationship between 

ruxolitinib and CRP was uncertain, while in patients with 

CRP #13 mg/L, no such benefit was observed.15 In meta-

static renal cell carcinoma, the serum CRP level predicts the 

effect of targeted molecular therapy as well.16 In addition, 

a CRP inhibitor has been demonstrated to abrogate the 

increase in infarct size and cardiac dysfunction caused by 

CRP injections.17 Although the use of CRP targeting drugs in 

cancers has not yet been reported, targeting CRP may offer 

a therapeutic opportunity since it plays a key role in tumor 

cell proliferation.

Studies have demonstrated that high serum LDH level 

predicts poor prognosis in inoperable NSCLC patients.18,19 

Moreover, high LDH-5 expression (both nuclear and 

cytoplasmic) is linked to poor prognosis in patients with 

operable NSCLC, although it is not related to elevated 

serum LDH.20

The reasons that LDH indicates poor survival may be 

as follows: 1) according to the Warburg effect, tumor cells 

rely on anaerobic respiration even under oxygen-sufficient 

condition.21 The tetrameric enzyme LDH contains two major 

subunits H and/or M, thus resulting in five isozymes (4H, 

3H1M, 2H2M, 1H3M, and 4M) that can catalyze the inter-

conversion of pyruvate and lactate. The H-subunit weakens 

the enzyme’s ability to catalyze the reaction. LDH-5 is 

composed of four M-subunits and without H-subunit, there-

fore it has the highest efficiency among all other isozymes 

to convert pyruvate to lactate, providing the substrate for 

anaerobic respiration.22 2) Hypoxia-inducible factor binds 

to the promoter regions of several hypoxia-response genes, 

including LDH-5, under hypoxic conditions, stimulating the 

Table 5 Progression-free survival and overall survival in patients with inoperable non-small-cell lung cancer according to the new score 
and modified Glasgow prognostic score

Score N Progression-free survival Overall survival

Univariate analysis
median months (95% CI) 

Multivariate analysis 
HR (95% CI)

Univariate analysis
median months (95% CI)

Multivariate analysis
HR (95% CI)

New score
0 35 10.7 (8.6–12.8)  28.2 (14.3–35.4) 
1 39 6.1 (4.6–7.6) 13.0 (6.7–19.4)
2 26 3.6 (3.2–4.0) 11.6 (4.7–18.5)
3 5 1.8 (1.4–2.3) 2.12 (1.60–2.82) 8.0 (0.9–15.0) 1.82 (1.33–2.48)

P,0.001 P,0.001 P,0.001 P,0.001
Modified Glasgow prognostic score

0 46 7.8 (6.0–9.6) 17.2 (10.7–23.6)
1 47 3.8 (1.8–5.8) 13.0 (7.9–18.1)
2 12 2.3 (0–8.8) 1.10 (0.79–1.53) 9.5 (8.3–10.7) 1.19 (0.81–1.75)

P=0.009 P=0.579 P=0.007 P=0.374

Notes: Only the new score based on CRP, LDH, and CA125 is an independent prognostic score of progression-free survival and overall survival in multivariate analysis.
Abbreviations: CA125, cancer antigen 125; CI, confidence interval; CRP, C-reactive protein; HR, hazard ratio; LDH, lactate dehydrogenase.
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expression of vascular endothelial growth factor, therefore 

promoting tumor angiogenesis. In addition, it provides a 

potential cancer therapy targeting LDH.23

CA125, also known as MUC16 and encoded by MUC16 

gene, is a member of glycoproteins of the mucin family.24 

CA125 is a biomarker that may be elevated in cancers, such 

as endometrial cancer, fallopian tube cancer, lung cancer, and 

especially in ovarian cancer. Other diseases or conditions can 

lead to an elevation in CA125 as well, such as pregnancy. 

Studies show that in patients with cancers, including 

advanced NSCLC, high serum CA125 level is related to 

shorter survival, which is also evidenced by our study.25,26

CA125, overexpressed in tumor cells, binds to mesothelin, 

a glycoprotein expressed by tumor cells and mesothelial 

cells of the peritoneum, and the combination of CA125 and 

mesothelin promotes tumor cell metastasis to peritoneum 

and metastatic sites.27 On the other hand, natural killer cells 

cannot recognize ovarian cancer cells expressing CA125, 

leading to selective survival of ovarian cancer cells,28 

and these phenomena may also occur in NSCLC cells. 

Furthermore, CA125 is a counter receptor for galectin-1,29 

a member of β-galactoside-binding proteins associated with 

immunosuppression and other biological activities that can 

promote tumor cell proliferation.30

The results of clinical trials testing oregovomab and 

abagovomab, two antibodies developed for ovarian cancer 

immunotherapy, were disappointing, as no benefit was 

observed in ovarian cancer patients. Other anti-CA125 anti-

body – 3A5 and 11D10 – were developed and conjugated to 

the cytotoxic drug monomethyl auristatin E and are being 

tested clinically; so far, the results from a Phase I clinical 

trial have been encouraging.27

Albumin plays an important role in transporting com-

pounds, maintaining osmotic pressure and other functions. 

Low albumin level is associated with malnutrition and 

systemic inflammation,31 and can increase chemotherapy 

toxicity, including anemia, fatigue, and appetite loss as 

well.32 Due to these, hypoalbuminemia is demonstrated to 

have negative prognostic value in different types of cancer, 

including NSCLC.7 However, this is not evident in the mul-

tivariate analysis of this study.

There is another factor that needs to be considered. All the 

105 patients included in this study received first-line systemic 

chemotherapies as initial treatment. Many of them refused to 

test for epidermal growth factor receptor mutation and use 

tyrosine kinase inhibitor even if they were epidermal growth 

factor receptor-mutation positive owing to, financial reasons, 

because during that time, first-line tyrosine kinase inhibitor 

were not covered by the Chinese medical insurance. By the 

last follow-up date, November 30, 2014, of this study, only 

12 patients had used tyrosine kinase inhibitor after being tested 

as EFGR mutation positive in the subsequent treatment after 

the cancer progressed. This group of patients did not have 

improved OS than other patients in the univariate analysis 

(P=0.16), which might be because of the limited number of 

patients. Besides, among the 105 patients, 60 patients had 

one organ with metastasis, 15 patients had two organs with 

metastases, seven patients had three organs with metastases, 

two patients had four organs with metastases, and one patient 

had five organs with metastases. There were 31 patients who 

had only one organ metastasis with only one single metastatic 

lesion. In the univariate analysis, the number of organs with 

metastases had no prognostic value for PFS (P=0.10) and OS 

(P=0.08), neither did only one organ metastasis with only one 

single metastatic lesion (P=0.13) and OS (P=0.12); this may 

be due to the limited patient data in the study.

Several scoring systems based on CRP are being proposed 

to play the role of prognostic markers of cancers. Among 

these, mGPS, which is calculated from the serum CRP and 

albumin level, is a well-received independent prognostic 

system and has been applied to clinical trials.15 However, 

the new score calculated based on CRP, LDH, and CA125 

levels, as described in the present study, appears to be 

superior to mGPS in predicting the survival of inoperable 

NSCLC patients (Table 5). This result may be explained as 

follows: while mGPS only focuses on system inflammation 

and hypoalbuminemia in patients, the new score not only 

suggests system inflammation of the patients but can also 

indicate anaerobic respiration based on LDH level, and 

proliferation and metastatic ability of tumor cell based on 

CA125 level.

Conclusion
In conclusion, CRP, LDH, and CA125 aggravate tumor cell 

proliferation and metastasis through different mechanisms. 

As supported by our study, the score calculated based 

on CRP, LDH, and CA125 levels proved to be a better 

prognostic  indicator for both PFS and OS in patients with 

inoperable NSCLC. However, our study is a retrospective 

analysis with limited patient data. Even though this study sug-

gests that the new prognostic system described here is better 

for prognosis, a definite conclusion requires further studies.
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Table S1 The relationship between clinicopathological 
characteristics and PFS in patients with inoperable non-small-cell 
lung cancer: univariate analysis

Clinicopathological 
characteristic

N=105 Univariate analysis

PFS (months)  
median (95% CI)

P-value

Pathological type 0.010
Adenocarcinoma 63 7.5 (5.4–9.6)
Squamous 29 3.6 (3.4–3.8)
Other 12 3.0 (0.9–5.1)

Weight loss 0.003
,5% 88 6.3 (4.5–8.1)
$5% 17 3.6 (1.8–5.4)

CRP (mg/L) ,0.001
#20 67 7.8 (5.9–9.7)
.20 38 3.0 (1.0–5.1)

NLR 0.003
#5 79 6.3 (4.5–8.1)
.5 26 3.6 (1.8–5.4)

MLR ,0.001
#0.50 68 6.4 (4.6–8.1)
.0.50 37 3.7 (1.5–5.8)

WBC cell (×109/L) ,0.001
#7.0 58 7.5 (6.0–9.0)
.7.0 47 3.7 (2.5–4.8)

Neutrophil (×109/L) ,0.001
#5.0 62 7.8 (5.6–9.9)
.5.0 43 3.6 (3.2–4.0)

Monocyte (×109/L) ,0.001
#0.6 69 6.9 (5.5–8.3)
.0.6 36 3.5 (3.0–3.9)

Albumin (g/L) 0.006
#35 13 3.7 (0–8.2)
.35 92 5.8 (4.9–6.8)

Lactate dehydrogenase (U/L) 0.005
#240 71 6.6 (5.2–7.9)
.240 34 3.6 (3.5–3.8)

Cancer antigen 125 (U/mL) 0.01
#70 71 6.3 (4.9–7.7)
.70 34 5.1 (2.6–7.7)

Notes: Only variables significantly related with PFS in univariate analysis are shown 
in the table. Pathological type, CRP, NLR, MLR, WBC, neutrophil, monocyte, 
albumin, LDH, cancer antigen 125 were statistically related to PFS in the univariate 
analysis.
Abbreviations: CI, confidence interval; CRP, C-reactive protein; LDH, lactate 
dehydrogenase; MLR, monocyte to lymphocyte ratio; NLR, neutrophil to lymphocyte 
ratio; PFS, progression-free survival; WBC, white blood cell.

Table S2 The relationship between clinicopathological 
characteristics and overall survival in patients with inoperable 
non-small-cell lung cancer: univariate analysis

Clinicopathological 
characteristic

N=105 Univariate analysis

OS (months)  
median (95% CI)

P-value

Pathological type ,0.001
Adenocarcinoma 63 17.2 (13.9–20.4)
Squamous 29 12.5 (10.6–14.4)
Other 12 7.3 (5.6–8.9)

Weight loss 0.007
,5% 88 17.2 (13.6–20.7)
$5% 17 11.9 (8.7–15.1)

CRP (mg/L) ,0.001
#20 67 18.2 (12.4–24.1)
.20 38 10.9 (7.3–14.6)

NLR 0.007
#5 79 17.2 (13.6–20.7)
.5 26 11.9 (8.7–15.1)

PLR 0.012
#200 59 20.0 (13.7–26.3)
.200 46 12.2 (9.1–15.4)

MLR 0.007
#0.50 68 19.0 (14.1–23.8)
.0.50 37 11.6 (10.2–13.0)

WBC (×109/L) 0.02
#7.0 58 17.3 (12.5–22.1)
.7.0 47 11.9 (8.8–15.0)

Neutrophil (×109/L) 0.022
#5.0 62 17.3 (13.5–21.1)
.5.0 43 11.6 (8.4–14.8)

Monocyte (×109/L) 0.015
#0.6 69 15.9 (12.4–19.4)
.0.6 36 11.6 (9.4–13.8)

Albumin (g/L) 0.003
#35 13 9.8 (8.6–11.0)
.35 92 15.9 (11.2–20.6)

Lactate dehydrogenase (U/L) 0.014
#240 71 17.0 (10.1–23.8)
.240 34 10.8 (8.3–13.3)

Cancer antigen 125 (U/mL) 0.026
#70 71 15.9 (10.2–21.6)
.70 34 13.0 (6.9–19.2)

Notes: Only variables significantly related with OS in univariate analysis are shown 
in the table. Pathological type, CRP, NLR, PLR, MLR, WBC, neutrophil, monocyte, 
albumin, LDH, cancer antigen 125 were statistically related to OS in the univariate 
analysis.
Abbreviations: CI, confidence interval; CRP, C-reactive protein; LDH, lactate 
dehydrogenase; MLR, monocyte to lymphocyte ratio; NLR, neutrophil to lymphocyte 
ratio; OS, overall survival; PLR, platelet to lymphocyte ratio; WBC, white blood cell.
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