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Abstract. The aim of the present study was to investigate the 
prognostic value of the combined platelet (PLT), fibrinogen 
(FBG), neutrophil to lymphocyte ratio (NLR) and platelet to 
lymphocyte ratio (PLR) (CO‑NPF) for postoperative outcomes 
in patients with lung adenosquamous cancer (ASC). Test 
results from patients who presented at The Cancer Institute and 
Hospital of Tianjin Medical University between January 2005 
and December 2013 were retrospectively reviewed. CO‑NPF 
was scored between 0 and 4 according to increased PLT, FBG, 
NLR and PLR prior to being split into two groups based on the 
presence (≥2) or absence (<2) of the combination of increased 
inflammatory indexes. In total, data from 134 patients with 
ASC were reviewed for the present study. Multivariate analysis 
identified that increased CO‑NPF (P=0.001 and P<0.001, 
respectively), PLR (P=0.011 and P=0.001, respectively) and 
FBG (P=0.001 and P<0.001, respectively) were independently 
associated with shorter disease‑free survival (DFS) and 
overall survival (OS). NLR (P=0.006) and PLT (P=0.001) 
were independent prognostic factors for OS. The area under 
the receiver operating characteristic curves of CO‑NPF (area 
under the curve, 0.652, P=0.008, 95% confidence interval, 
0.551‑0.752) was increased compared with NLR, PLR, PLT 
and FBG individually, suggesting that CO‑NPF has greater 
predictive value. CO‑NPF was significantly and independently 

associated with shorter DFS and OS, and had greater predic-
tive value compared with NLR, PLR, PLT and FBG in patients 
with ASC who underwent surgery.

Introduction

Lung cancer is a major health problem throughout the world, 
particularly in China  (1,2). Lung adenosquamous cancer 
(ASC) is a subtype of non‑small cell lung cancer (NSCLC) 
that accounts for between 0.4 and 4% of all lung malig-
nancies  (3‑5). ASC is defined as a carcinoma containing 
squamous cell carcinoma (SCC) and adenocarcinoma (ADC) 
components with each comprising ≥10% of the total tumor (6). 
Although the symptoms of ASC are similar to those of other 
histological subtypes of NSCLC (7), aggressive characteristics 
including early metastasis, invasiveness, rapid growth and poor 
prognosis have been recognized (8‑10). Consequently, valuable 
prognostic factors are urgently needed for patients with ASC.

The association between inf lammation and cancer 
proposed by Virchow in 1863 is now widely accepted (11). 
Inflammation contributes to the survival, proliferation and 
metastasis of cancer cells, as well as promoting angiogenesis. 
In addition, inflammation prevents the adaptive immune 
response and is able to alter responses to systemic thera-
pies (11,12). Numerous studies have revealed the association 
between inflammatory indexes and prognoses of patients with 
NSCLC, including platelet (PLT), fibrinogen (FBG), neutro-
phil to lymphocyte ratio (NLR) and platelet to lymphocyte 
ratio (PLR) (13‑23). The study conducted by Unal et al (23) 
first identified the association between PLR and prognosis 
in patients with NSCLC, and suggested that assessing NLR 
and PLR together may predict the prognosis of patients with 
NSCLC. However, to the best of our knowledge, the prognostic 
value of these inflammatory markers for patients with ASC 
who have undergone surgery has not been reported. Therefore, 
the aim of the present study was to assess the association 
between NLR, PLR, PLT and FBG with the prognosis of 
patients with ASC and further analyze whether the combina-
tion of increased NLR, PLR, FBG and PLT (CO‑NPF) was 
superior to any ratio alone.
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Patients and methods

Study population. Patients who presented at The Cancer 
Institute and Hospital of Tianjin Medical University between 
January 2005 and December 2013 were enrolled in the present 
study. Demographic and clinicopathological characteristics 
as well as preoperative laboratory parameters were recorded 
and retrospectively reviewed. The study was supported by the 
Ethics Committee and the Institutional Review Board of The 
Cancer Institute and Hospital of Tianjin Medical University. 
Prior to enrollment into the present study, written informed 
consent was received from all patients or their families. The 
inclusion criteria were as follows: i) Histologically diagnosed 
with ASC; ii) with stage I‑IIIA [7th Tumor‑Node‑Metastasis 
Classification of Malignant Tumors (TNM)  (24)]; and 
iii) underwent surgery. Patients were excluded who met any of 
the following criteria: i) Presented with other types of carci-
noma within 5 years; ii) succumbed within 1 month of surgery; 
iii) received adjuvant chemotherapy or radiotherapy prior to 
surgery; iv) suffered from active infection(s) prior to surgery; 
and v) lost to follow up. A total of 134 patients with ASC were 
recruited into the present study.

Definition of CO‑NPF. NLR and PLR were defined as the 
ratio of neutrophils to lymphocytes and platelets to lympho-
cytes, respectively. According to threshold values that were 
determined by receiver operating characteristic (ROC) curve 
analysis, the NLR, PLR, PLT and FBG were each divided into 
two groups: <2.16 and ≥2.16, <145 and ≥145, <289 and ≥289 
and <4 and ≥4, respectively. CO‑NPF was defined as the combi-
nation of increased NLR, PLR, PLT and FBG. CO‑NPF were 
scored between 0 and 4 according to the number of increased 
parameters (NLR, PLR, PLT and FBG). For example, patients 
with four increased indexes were scored 4, whereas patients 
with three, two, one or zero increased indexes were scored 3, 2, 
1 or 0, respectively. CO‑NPF was then divided into two groups 
according to the presence (≥2) or absence (<2) of the combina-
tion of increased inflammatory indexes.

Statistical analysis. Statistical analysis was performed using 
SPSS (version 22.0; IBM Corp., Armonk, NY, USA). Contin-
uous data are presented as the mean ± standard deviation or 
median (range), and categorical data are expressed as percent-
ages and frequencies. Differences between two groups were 

Table I. Continued.

	 Number of patients
Characteristic	 (of a total of 134) (%)

CO‑NPF, score
  <2	 81 (60.4)
  ≥2	 53 (39.6)

TNM, tumor‑node‑metastasis; SD, standard deviation; NLR, neutro-
phil to lymphocyte ratio; PLR, platelet to lymphocyte ratio; PLT, 
platelet; FBG, fibrinogen; WBC, white blood cell; CO‑NPF, combi-
nation of NLR, PLR, FBG and PLT.

Table I. Baseline patient characteristics.

	 Number of patients
Characteristic	 (of a total of 134) (%)

Age, years
  Median (range), 60 (34‑83)
  ≥60	 60 (44.8)
  <60	 74 (55.2)
Sex
  Male	 81 (60.5)
  Female	 53 (39.5)
Smoking index
  ≥400	 60 (44.8)
  <400	 74 (55.2)
Lymph node metastasis
  Yes	 79 (59.0)
  No	 55 (41.0)
TNM stage
  I‑II	 83 (61.9)
  IIIA	 51 (38.1)
Operative approach
  Local tumor resection	 12 (8.9)
  Pulmonary lobectomy	 112 (83.6)
  Pneumonectomy	 10 (7.5)
Albumin, g/dl
  Mean ± SD, 43.56±5.33
  ≥49.5	 10 (7.5)
  <49.5	 124 (92.5)
WBC count, x109 cells/l
  Mean ± SD, 6.98±2.94
  ≥5.6	 99 (73.9)
  <5.6	 35 (26.1)
Neutrophil count, x109 cells/l
  Mean ± SD, 4.23±1.61
Lymphocyte count, x109 cells/l
  Mean ± SD, 1.96±0.65
NLR
  Mean ± SD, 2.36±1.13
  ≥2.16	 60 (44.8)
  <2.16	 74 (55.2)
PLR
  Mean ± SD, 143.14±65.00
  ≥145	 90 (67.2)
  <145	 44 (32.8)
PLT count, x109 cells/l
  Mean ± SD, 254.12±72.30
  ≥289	 36 (26.9)
  <289	 98 (73.1)
FBG, g/l
  Mean ± SD, 3.64±0.89
  ≥4	 45 (33.6)
  <4	 89 (66.4)
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compared using χ2 test or Fisher's exact test. Overall survival 
(OS) was defined as the period from the date of surgery to 
the date of mortality or censoring. Disease‑free survival (DFS) 
was calculated from the date of surgery to the date of relapse 
or mortality. Kaplan‑Meier estimator survival curves were 
created and differences between survival curves were analyzed 
using the log‑rank test. Independent prognostic factors were 
identified using a multivariate Cox's regression model in which 
all the significant variables that were identified by univariate 
analysis were involved in a forward conditional manner. 
Hazard ratios (HRs) and 95% confidence intervals (95% CIs) 
were obtained from multivariate analysis. Areas under ROC 
curves (AUCs) were applied to compare NLR, PLR, PLT, FBG 
and CO‑NPF. P<0.05 was considered to indicate a statistically 
significant difference.

Results

In total, 134 patients with ASC were enrolled in the present 
retrospective study. For total patients, the 3‑year and 5‑year 
survival rates were 36.1 and 24.8%, respectively. The median 
follow‑up time was 22 months (range, 2‑120 months) and during 
the follow‑up period 84 (61.8%) patients developed tumor 
relapse and 96 (70.6%) patients succumbed. Patient baseline 
characteristics are summarized in Table I. The median patient 
age was 60 years (range, 34‑83 years). Of the patient cohort, 81 
(60.5%) were male and 53 (39.5%) were female. The majority of 
patients were stage I‑II (n=80, 59.7%), with 54 (40.3%) patients 
in stage IIIA. The majority of patients underwent pulmonary 
lobectomy (n=112, 83.6%), with 12 (8.9%) receiving local 
tumor resection and 10 (7.5%) receiving pneumonectomy. Of 
the total of 134 patients, 78 (58.2%) received platinum‑based 
chemotherapy following surgery.

The association between clinical characteristics and 
laboratory parameters with CO‑NPF is presented in Table II. 
Significant differences between CO‑NPF and age (P=0.010), 
TNM stage (P=0.034), neutrophil count (P=0.002), lympho-
cyte count (P=0.001), monocyte count (P=0.023), PLT count 
(P<0.001), FBG count (P<0.001), NLR (P<0.001) and PLR 
(P<0.001) were identified.

Univariate survival analysis results are summarized in 
Table III. Increased NLR (P=0.045 and P=0.008, respectively), 
PLR (P=0.010 and P<0.001, respectively), PLT (P=0.042 and 

Table II. Continued.

	 CO‑NPF 	 CO‑NPF
	 <2,	 ≥2,
Characteristic	 n=81 (%)	 n=53 (%)	 P‑value

PLR			   <0.001
  <145	 78 (86.7)	 12 (13.3)
  ≥145	 3 (6.8)	 41 (93.2)

TNM, tumor‑node‑metastasis; WBC, white blood cell; PLT, platelet; 
FBG, fibrinogen; NLR, neutrophil to lymphocyte ratio; PLR, platelet 
to lymphocyte ratio; CO‑NPF, combination of NLR, PLR, FBG and 
PLT.

Table II. Clinical characteristics and laboratory parameters 
according to CO‑NPF.

	 CO‑NPF 	 CO‑NPF
	 <2,	 ≥2,
Characteristic	 n=81 (%)	 n=53 (%)	 P‑value

Age, years			   0.010
  <60	 52 (70.3)	 22 (29.7)
  ≥60	 29 (48.3)	 31 (51.7)
Sex			   0.708
  Female	 31 (58.5)	 22 (41.5)
  Male	 50 (61.7)	 31 (38.3)
Smoking index			   0.420
  <400	 47 (63.5)	 27 (36.5)
  ≥400	 34 (56.7)	 26 (43.3)
Lymph node metastasis			   0.088
  Yes	 43 (54.4)	 36 (45.6)
  No	 38 (69.1)	 17 (30.9)
TNM stage			   0.034
  I‑II	 56 (67.5)	 27 (32.5)
  IIIA	 25 (49.0)	 26 (51.0)
Operative approach			   0.777
  Local tumor resection	 7 (58.3)	 5 (41.7)
  Pulmonary lobectomy	 69 (61.6)	 43 (38.4)
  Pneumonectomy	 5 (50.0)	 5 (50.0)
WBC count, 109 cells/l			   0.372
  <5.6	 24 (66.7)	 12 (33.3)
  ≥5.6	 57 (58.2)	 41 (41.8)
Neutrophil count, 109 			   0.002
cells/l			 
  <3.4	 35 (79.5)	 9 (20.5)
  ≥3.4	 46 (51.1)	 44 (48.9)
Lymphocyte count, 109 			   0.001
cells/l
  <2.30	 52 (52.0)	 48 (48.0)
  ≥2.30	 29 (85.3)	 5 (14.7)
Monocyte count, 109			   0.023
cells/l
  <0.54	 57 (67.9)	 27 (32.1)
  ≥0.54	 24 (48.0)	 26 (52.0)
PLT count, 109 			   <0.001
cells/l
  <289	 74 (75.5)	 24 (24.5)
  ≥289	 7 (19.4)	 29 (80.6)
FBG count, g/l 			   <0.001
  <4	 71 (79.8)	 18 (20.2)
  ≥4	 10 (22.2)	 35 (77.8)
NLR			   <0.001
  <2.16	 67 (90.5)	 7 (9.5)
  ≥2.16	 14 (23.3)	 46 (76.7)
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P<0.001, respectively), FBG (P=0.005 and P<0.001, respec-
tively) and CO‑NPF (P=0.001 and P<0.001, respectively) 
were significantly associated with shorter DFS (Fig. 1A‑E, 
respectively) and OS (Fig. 2A‑E, respectively). Other signifi-
cant prognostic factors for DFS and OS identified included 
lymph node metastasis, TNM stage, age and serum albumin 
(all P≤0.05).

Multivariate analysis results are presented in Table  IV. 
CO‑NPF and preoperative NLR, PLR, PLT and FBG were 
successively used for a multivariate Cox's regression model with 
other significant factors (excluding node stage) identified by 
univariate analyses. Increased CO‑NPF (P=0.001 and P<0.001, 
respectively), PLR (P=0.011 and P=0.001, respectively) and 
FBG (P=0.001 and P<0.001, respectively) were identified to be 

Figure 1. Kaplan‑Meier estimator curves of DFS for all patients with adenosquamous cancer. DFS rates according to (A) NLR, (B) PLR, (C) PLT, (D) FBG and 
(E) CO‑NPF. DFS, disease‑free survival; NLR, neutrophil to lymphocyte ratio; PLR, platelet to lymphocyte ratio; PLT, platelet; FBG, fibrinogen; CO‑NPF, 
combination of NLR, PLR, FBG and PLT.

Table III. Univariate analysis of prognostic factors influencing OS and DFS.

	 OS	 DFS
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Characteristic	 HR	 95% CI	 P‑value	 HR	 95% CI	 P‑value

Age, years (≥60 or <60)	 1.634	 1.093‑2.444	 0.016	 1.038	 0.675‑1.597	 0.864
Sex (male or female)	 0.935	 0.620‑1.411	 0.749	 0.854	 0.552‑1.321	 0.477
Smoking index (≥400 or <400)	 1.243	 0.831‑1.858	 0.288	 0.894	 0.579‑1.381	 0.613
Lymph node metastasis (yes or no)	 1.905	 1.243‑2.918	 0.003	 1.620	 1.035‑2.537	 0.033
TNM stage (I‑II or IIIA)	 1.745	 1.156‑2.635	 0.008	 1.878	 1.215‑2.905	 0.005
Operative approach	 1.199	 0.744‑1.933	 0.510	 1.118	 0.642‑1.946	 0.511
Albumin (≥49.5 or <49.5 g/dl)	 2.078	 1.076‑4.010	 0.026	 1.978	 0.952‑4.110	 0.062
WBC count (≥5.6 or <5.6 x109 cells/l)	 1.261	 0.799‑1.992	 0.318	 1.118	 0.692‑1.808	 0.647
NLR (≥2.16 or <2.16)	 1.724	 1.150‑2.584	 0.008	 1.551	 1.005‑2.395	 0.045
PLR (≥145 or <145)	 2.188	 1.430‑3.349	 <0.001	 1.818	 1.146‑2.884	 0.010
PLT (≥289 or <289x109 cells/l)	 2.222	 1.426‑3.461	 <0.001	 1.635	 1.012‑2.642	 0.042
FBG (≥4 or <4 g/l)	 2.131	 1.417‑3.206	 <0.001	 1.875	 1.202‑2.925	 0.005
CO‑NPF (≥2 or <2)	 2.187	 1.451‑3.295	 <0.001	 2.156	 1.380‑3.370	 0.001

Operative approaches were local tumor resection, pulmonary lobectomy or pneumonectomy. TNM, tumor‑node‑metastasis; HR, hazard ratio; 
CI, confidence interval; NLR, neutrophil to lymphocyte ratio; PLR, platelet to lymphocyte ratio; PLT, platelet; FBG, fibrinogen; CO‑NPF, 
combination of NLR, PLR, FBG and PLT; WBC, white blood cell; OS, overall survival; DFS, disease‑free survival. 
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independently and significantly associated with shorter DFS 
and OS. Other independent prognostic factors for OS were NLR 
(P=0.006), PLT (P=0.001), age (P=0.033) and serum albumin 
(P=0.003). TNM stage was identified to be independently asso-
ciated with DFS (P<0.05), as presented in Table IV.

Subgroup analysis demonstrated that patients with 
CO‑NPF <2 exhibited an improved prognosis compared with 
those with CO‑NPF ≥2. Patients with CO‑NPF <2 exhibited 
a 3‑year OS rate of 46.9% and a 5‑year OS rate of 28.6%, 
whereas those with CO‑NPF ≥2 exhibited a 3‑year OS rate 
of 17.4% and a 5‑year OS rate of 11.6%. The median survival 
times of the two groups were 35.9 and 14.4 months, respec-
tively (P<0.001; Fig. 2E). The prognostic impact of CO‑NPF 
according to TNM stage (I‑II or IIIA) was then analyzed and 
increased CO‑NPF was identified to be significantly associ-
ated with shorter DFS and OS in the stage I‑II subgroup (HR, 
2.638; 95% CI, 1.422‑4.894; P=0.002; and HR, 3.045; 95% CI, 
1.742‑5.324; P<0.001, respectively; Fig. 3).

Finally, by comparing the AUC, the association between 
NLR, PLR, PLT, FBG and CO‑NPF with 3‑year OS rates 
was assessed (Fig. 4). CO‑NPF exhibited greater predictive 

significance (AUC, 0.652; P=0.008; 95% CI, 0.551‑0.752) 
compared with NLR (AUC, 0.629; P=0.024; 95% CI, 
0.524‑0.734), PLR (AUC, 0.645; P=0.011; 95% CI, 0.546‑0.744), 
PLT (AUC, 0.624; P=0.030; 95% CI, 0.524‑0.724) or FBG 
(AUC, 0.592; P=0.107; 95% CI, 0.486‑0.697).

Discussion

The present retrospective study assessed the association 
between preoperative systemic inflammatory indexes and a 
novel inflammation‑based marker (CO‑NPF) with the post-
operative prognosis of 134 patients with ASC. The results 
revealed that CO‑NPF, NLR, PLR, PLT and FBG were 
independently and significantly associated with decreased OS 
rates. Furthermore, CO‑NPF, PLR and FBG were all inde-
pendent prognostic factors for DFS. CO‑NPF was superior to 
NLR, PLR, PLT and FBG individually in predicting 3‑year 
survival rates.

Systemic inflammatory responses may exert dual effects 
on cancer, promoting tumor proliferation, while inhibiting 
other oncogenic processes. The tumor microenvironment may 

Table IV. Multivariate analysis of prognostic factors influencing OS and DFS.

	 OS	 DFS
	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑	 ‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑‑
Factor	 HR	 95% CI	 P‑value	 HR	 95% CI	 P‑value

Model 1
  Age, years (≥60 or <60)	 1.586	 1.039‑2.423	 0.033
  Albumin (≥49.5 or <49.5 g/dl)	 3.037	 1.528‑6.033	 0.003
  TNM stage (I‑II or IIIA)				    1.602	 1.019‑2.517	 0.041
  CO‑NPF (≥2 or <2)	 2.177	 1.420‑3.337	 <0.001	 1.904	 1.210‑3.020	 0.006
Model 2
  Age, years (≥60 or <60)	 1.814	 1.196‑2.752	 0.005
  Albumin (≥49.5 or <49.5 g/dl)	 2.731	 1.357‑5.494	 0.005
  TNM stage (I‑II or IIIA)	 1.621	 1.069‑2.460	 0.023	 1.878	 1.215‑2.905	 0.005
  NLR (≥2.16 or <2.16)	 1.782	 1.176‑2.700	 0.006
Model 3
  Age, years (≥60 or <60)	 1.738	 1.142‑2.643	 0.010
  Albumin (≥49.5 or <49.5 g/dl)	 2.615	 1.313‑5.211	 0.006
  TNM stage (I‑II or IIIA)	 1.538	 1.006‑2.351	 0.047	 1.715	 1.097‑2.681	 0.018
  PLR (≥145 or <145)	 2.005	 1.294‑3.106	 0.002	 1.609	 1.004‑2.577	 0.048
Model 4
  Age, years (≥60 or <60)	 1.956	 1.284‑2.980	 0.002
  Albumin (≥49.5 or <49.5 g/dl)	 2.099	 1.046‑4.214	 0.037
  TNM stage (I‑II or IIIA)				    1.878	 1.215‑2.905	 0.005
  PLT (≥289 or <289 x109 cells/l)	 2.276	 1.432‑3.617	 0.001
Model 5
  Age, years (≥60 or <60)	 1.553	 1.009‑2.389	 0.045
  Albumin (≥49.5 or <49.5 g/dl)	 2.437	 1.224‑4.852	 0.011
  TNM stage (I‑II or IIIA)	 1.716	 1.131‑2.604	 0.011	 1.871	 1.209‑2.894	 0.005
  FBG (≥4 or <4 g/l)	 2.045	 1.332‑3.141	 0.001	 1.865	 1.196‑2.910	 0.006

TNM, tumor‑node‑metastasis; HR, hazard ratio; CI, confidence interval; NLR, neutrophil to lymphocyte ratio; PLR, platelet to lymphocyte 
ratio; PLT, platelet; FBG, fibrinogen; CO‑NPF, combination of NLR, PLR, FBG and PLT; OS, overall survival; DFS, disease‑free survival.
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be heavily infiltrated by inflammatory cells and increased 
pro‑inflammatory cytokines released by these cells subse-
quently promote tumor growth (11). For example, neutrophils are 
able to significantly promote angiogenesis by secreting vascular 
endothelial growth factor (VEGF) and tumor progression by 
suppressing the cytotoxic activity of lymphocytes (11). Release 
of growth factors, including platelet factor 4, platelet‑derived 
growth factor, thrombospondin and VEGF by platelets promotes 
hematogenous cancer spread, cancer cell adhesion, invasion, 
angiogenesis as well as tumor progression (25‑27). In addition, 
fibrinogen may protect tumor cells from natural killer cytotox-
icity (28). Conversely, lymphocytes suppress tumor growth and 
invasion through their cytolytic activity (29). Increased NLR 
may represent increased neutrophil counts, decreased lympho-
cyte counts, or both. The same is true for PLR with respect 
to the platelet and lymphocyte association. The prognostic 

Figure 2. Kaplan‑Meier estimator curves of OS for all patients with adenosquamous cancer. OS rates according to (A) NLR, (B) PLR, (C) PLT, (D) FBG and 
(E) CO‑NPF. OS, overall survival; NLR, neutrophil to lymphocyte ratio; PLR, platelet to lymphocyte ratio; PLT, platelet; FBG, fibrinogen; CO‑NPF, combina-
tion of NLR, PLR, FBG and PLT.

Figure 3. Kaplan‑Meier estimator curves of DFS and OS rates of patients with stage I‑II adenosquamous cancer according to CO‑NPF. (A) DFS and (B) OS 
rates, according to CO‑NPF of patients of TNM I‑II stage. DFS, disease‑free survival; OS, overall survival; CO‑NPF, combination of neutrophil to lymphocyte 
ratio, platelet to lymphocyte ratio, fibrinogen and platelet; TNM, tumor‑node‑metastasis.

Figure 4. Area under the curve of NLR, PLR, PLT, FBG and CO‑NPF. 
Comparison of receiver operating characteristic curves based on NLR, PLR, 
PLT, FBG and CO‑NPF in the 3‑year overall survival rate. NLR, neutrophil 
to lymphocyte ratio; PLR, platelet to lymphocyte ratio; PLT, platelet; FBG, 
fibrinogen; CO‑NPF, combination of NLR, PLR, FBG and PLT.
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significance of NLR, PLR, PLT and FBG has been suggested 
in numerous types of cancer including NSCLC. Although the 
prognostic role of these indexes in NSCLC remains controver-
sial, the results of the present study are in line with a clinical 
prognostic value. Several studies have identified that increased 
pretreatment NLR or PLR predicts shorter progression‑free 
survival (PFS), DFS and OS in patients with NSCLC as well as 
poor response to first‑line platinum‑based treatment (16,18,20). 
Furthermore, other reports suggest that increased pretreatment 
PLT and FBG are significantly associated with unfavorable 
DFS, PFS or OS in patients with NSCLC (13‑15,19,21,22). 
Although the prognostic value of NLR, PLR, PLT and FBG 
in NSCLC is consistent with that in ASC, the exact threshold 
values of these indexes have not been defined. As a result, ROC 
curves were used in the present study to define the optimal 
threshold values.

NLR, PLR, PLT and FBG all represent systemic inflam-
mation and serve important roles in cancer. CO‑NPF may 
serve as a promising prognostic factor defining the association 
between inflammation and cancer in a more comprehensive 
manner. Indeed, CO‑NPF was superior to NLR, PLR, PLT and 
FBG in predicting 3‑year survival rates. Notably, subgroup 
analysis revealed that CO‑NPF was significantly associated 
with decreased DFS and OS rates of patients in the stage I‑II 
subgroup, but not of those in the stage IIIA subgroup (data not 
shown). This implies that the prognostic value of inflammatory 
indexes may be influenced by the TNM stage. By analyzing the 
association of clinical characteristics and laboratory param-
eters with CO‑NPF, it was revealed that there were significant 
differences between the two CO‑NPF groups in age, TNM 
stage, neutrophil count, lymphocyte count, monocyte count, 
PLT count, FBG count, NLR and PLR. However, CO‑NPF 
was not significantly associated with lymph node metastasis, 
implying that inflammation is more likely to contribute to 
hematogenous metastasis, which is consistent with a previous 
study (30).

All patients recruited in the present study were from a 
single center which may limit the results, thus these results 
require further confirmation by a multi‑center study. In 
addition, as a retrospective study, certain useful parameters 
which were not routinely measured prior to surgery may 
have been missed. For example, C‑reactive protein measure-
ment (30) and Glasgow Prognostic Score (31) may be used 
to confirm the results in a prospective study. Wu et al (32) 
and Kwon et al (33), respectively, demonstrated that phos-
phorylated insulin‑like growth factor‑1 receptor (pIGF1R) 
and mucin 4 expression were associated with the prognosis 
of patients with pulmonary adenocarcinoma. However, the 
optimum prognostic factor among CO‑NPF, mucin 4 and 
plGF1R requires further confirmation by future studies. 
However, to the best of our knowledge, the present study 
is the first to investigate the prognostic role of PLT, FBG, 
NLR and PLR in patients with ASC, and the results of 
the present study further demonstrated that CO‑NPF has 
improved predictive power compared with NLR, PLR, PLT 
and FBG individually. These inflammatory indexes are 
cost‑effective, readily available and effective prognostic 
factors, with the results of the present study suggesting that 
assessing them together is superior to their use indepen-
dently.
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