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Abstract 

A number of prognostic factors have been reported in non-small cell lung 

cancer (NSCLC). Although lymph node metastasis is the most poorly 

predictive value in completely resected NSCLC, a significant number of 

patients have a fatal recurrence even in node-negative curative NSCLC. 

Recently inflammatory response has been shown as a predictive value in 

NSCLC. Neutrophils and lymphocytes play an important role in cancer 

immune response. In this study, we retrospectively examined the impact of 

preoperative peripheral neutrophil and lymphocyte counts on survival, and 

investigated the relationships of these factors to clinicopathological factors 

in node-negative NSCLC. A total 237 patients were evaluated. When the 

cut-off value of neutrophil count was 4500 mm-3 with a maximum log-rank 

statistical value, overall 5-year survival rates were 79.7% for the 

low-neutrophil-count group and 69.5% for the high-neutrophil-count group 

(P = 0.04). When the cut-off value of lymphocyte count was 1900 mm-3 

with a maximum log-rank statistical value, overall survival rates were 

67.9% for the low-lymphocyte group and 87.7% for the high-lymphocyte 
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group (P < 0.001). High-neutrophil-counts were associated with tumor size 

(P = 0.002) and pleural invasion (P < 0.001). Low-lymphocyte-counts were 

correlated with vascular invasion (P = 0.018) and recurrence of NSCLC (P 

= 0.01). Multivariate analysis showed that the lymphocyte count was an 

independent prognostic factor (hazard ratio: 3.842; 95% confidence interval: 

1.827 – 8.078; P < 0.001), but the neutrophil count was not (P = 0.185). We 

conclude that a peripheral lymphocyte count, which is associated with 

vascular invasion, is an independent prognostic factor in node-negative 

NCSLC. 
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Introduction 

Non-small cell lung cancer (NSCLC) is one of the most common causes 

of cancer-related death. A number of prognostic factors have been proposed 

for patients with NSCLC, such as age, sex, performance status, tumor size, 

pleural invasion, lymphatic invasion, vascular invasion, lymph node 

metastasis, and distant metastasis [1-4]. Although lymph node metastasis is 

recognized as the worst prognostic factor in completely resected NSCLC [2, 

3], a significant number of patients have systemic recurrence even in 

node-negative curative NSCLC. Recently, the systemic inflammatory 

response has also been shown to have predictive value [5-7]. The 

neutrophil-lymphocyte ratio has been found to be an important indicator of 

adverse prognosis in colorectal cancer [8, 9], gastric cancer [10, 11], and 

NSCLC [12, 13]. In addition, neutrophils have been implicated in the 

promotion of aerogenous metastasis in patients with bronchioalveolar 

carcinoma [14], and lymphocytes recognized as playing a fundamental role 

in cell-mediated immunologic destruction of host cancer cells [15]. The 

purpose of the present study, therefore, was to examine the impact of 
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preoperative peripheral neutrophil and lymphocyte counts on survival and to 

investigate the relationships of the neutrophil and lymphocyte counts to 

clinicopathological factors in node-negative NSCLC. 

 

Materials and methods 

Patients 

We conducted a retrospective analysis of patients diagnosed with NSCLC 

who underwent surgery at the Tsukuba University Hospital between January 

2000 and December 2009. Data from 455 patients were obtained from the 

hospital’s database. Two hundred eighteen patients were excluded owing to 

positive lymph node metastasis (n = 94), unmeasured differential leukocyte 

count (n = 59), incomplete radical surgery (n = 42), preoperative treatment 

(n = 18), suspicion of granulocyte-colony stimulating factor-producing 

tumor with leukocytosis (n = 3), and autoimmune disease (n = 2). Thus, 237 

patients were included in this study. No patients had infection, such as 

pneumonia. A peripheral venous blood sample was collected from each 

patient within a month before surgery. A Blood test was performed using 
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fully automated blood cell counting system and confirmed by laboratory 

technicians. Histological classification was carried out according to the 

WHO guidelines [16]. The tumors were staged according to the TNM 

classification of malignant tumors [17]. Vascular invasion was detected by 

using elastica van Gieson staining and lymphatic invasion was determined 

using D2-40 staining.  

Statistical analysis 

Univariate analysis was performed using the Kaplan-Meier method, and 

statistical significances between survival curves were assessed by the 

log-rank test. Overall survival was determined from the date of surgery to 

the date of death or last follow-up. In selecting the optimal cutoff value for 

determining the effect of the neutrophil and lymphocyte count on overall 

survival, a running log-rank test was performed at intervals of 100 mm-3 

between the 5th percentile and the 95th percentile of neutrophil and 

lymphocyte counts. The cutoff value was defined when the log-rank 

statistical value was maximum [18]. To examine the association with 

clinicopathological factors, the chi-square test (or Fisher’s exact test when 
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appropriate) was used for categorical variables, and the t test for continuous 

variables. To assess the independent predictive value of survival of different 

variables, multivariate analysis was performed using the Cox proportional 

hazards model. The result was considered to be significant when the P value 

was less than 0.05. Statistical analyses were performed using PASW 

Statistics 18 (SPSS, Chicago, IL, USA). 

 

Results 

Patients’ characteristics 

The clinicopathological characteristics of the patients are shown in Table 

1. There were 147 men and 89 women. The patients’ age at the time of 

operation ranged from 29 to 89 years (mean age, 66.9 years). The mean 

follow-up was 43 months (range, 1-118 months). Thirteen patients were 

performed postoperative adjuvant chemotherapy and 29 patients had 

recurrences of lung cancer. The overall 5-year survival rate of all 237 

patients was 77.7%. 

Optimal cutoff values for neutrophil and lymphocyte counts 
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As for the neutrophil count, the maximum log-rank statistical value was 

4.210 (P = 0.04) when the cutoff value was 4500 mm-3. Kaplan-Meier 

survival curves according to the optimal cutoff value are shown in Figure 

1A. The overall 5-year survival rates were 79.7% for the 

low-neutrophil-count group (neutrophil count ≤ 4500 mm -3; n = 191) and 

69.5% for the high-neutrophil-count group (neutrophil count > 4500 mm-3; n 

= 46). As for the lymphocyte count, the maximum log-rank statistical value 

was 13.19 (P < 0.001) when the cutoff value was 1900 mm-3. Kaplan-Meier 

survival curves according to the optimal cutoff value are shown in Figure 

1B. The overall 5-year survival rates were 67.9% for the 

low-lymphocyte-count group (lymphocyte count ≤ 1900 mm-3; n = 110) and 

87.7% for the high-lymphocyte-count group (lymphocyte count > 1900 

mm-3; n = 127). 

Relationships between preoperative neutrophil and lymphocyte counts and 

clinicopathological factors 

The relationships between the neutrophil and lymphocyte counts and 

clinicopathological factors are shown in Table 2 and 3. The high neutrophil 
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count was significantly associated with tumor size (P = 0.002) and pleural 

invasion (P < 0.001), which influenced tumor status and staging. The high 

neutrophil count was also significantly correlated with C-reactive protein (P 

< 0.001). On the other hand, the low lymphocyte count was significantly 

correlated with vascular invasion (P = 0.018) and recurrence of NSCLC (P 

= 0.01). As for age, sex, performance status, smoking index, comorbidity 

and past history, surgical procedure, histological type, albumin, and cause of 

death, no significant differences were detected between the groups. 

Multivariate analysis 

The results are shown in Table 4. The lymphocyte count was an 

independent prognostic factor for overall survival (hazard ratio: 3.842; 95% 

confidence interval: 1.827 – 8.078; P < 0.001). Other independent 

prognostic factor was tumor size (hazard ratio: 3.568; 95% confidence 

interval: 1.748 – 7.282; P < 0.001). The neutrophil count, albumin, 

C-reactive protein, pleural invasion, vascular invasion, and lymphatic 

invasion were predictive values only in univariate analysis, but not in 

multivariate analysis. 
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Discussion 

The results of this study suggest that a high peripheral lymphocyte count 

is an independent positive prognostic factor in node-negative NSCLC. 

Previously, the lymphocyte count, an inexpensive, reproducible, and widely 

available blood test, was found to have an independent prognostic 

significance in pancreatic [19, 20] and breast cancers [21]. In NSCLC, 

Hespanhol et al reported that the lymphocyte count might be a valuable 

contribution to prognosis estimation in stage IIIB or IV patients [22], and 

Muers et al proposed a lymphocyte count as one of the predictive models in 

patients who had not received curative treatment [23]. To the best of our 

knowledge, this is the first report of the prognostic significance of 

lymphocyte counts in early-stage NSCLC with curative treatment, and with 

additional investigation of the relationships with clinicopathological factors. 

Lymphocytes play a fundamental role in cell-mediated immunologic 

destruction of various cancers [15, 24, 25]. An increased number of 

tumor-infiltrating lymphocytes (TILs) is correlated with a favorable 

prognosis in cancer [26]. Cluster-of-differentiation (CD) 8+ T cells have a 
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pivotal role in tumor growth control by cytotoxic T-cell killing and 

apoptosis [27, 28], and CD4+ T cells play a central role in orchestrating the 

immune response to cancers [29]. In NSCLC, the role of TILs is still 

controversial. Some reports showed that TILs correlated with improved 

prognosis [28-33], while others reached the opposite conclusion [34]. In our 

study, the peripheral low lymphocyte count was significantly associated 

with vascular invasion. Al-Shibli et al showed that a low level of stromal 

CD8+ lymphocyte infiltration was associated with an increased incidence of 

angiolymphatic invasion [31], and Ruffini et al showed that TILs were more 

frequent in tumors with microscopic vascular invasion [32]. The 

pathogenesis is unclear, but there might be a relationship between 

lymphocytes and vascular invasion, which is one of the important 

prognostic factors in NSCLC [1, 35]. In our study, the fact that the low 

lymphocyte count had a significant correlation with vascular invasion would 

support this relationship. 

 In the present study, only the univariate analysis showed that a high 

neutrophil count was a poor prognostic factor in node-negative NSCLC. An 
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increasing neutrophil count has been identified as an independent prognostic 

factor in patients with advanced NSCLC [4, 13]. The difference between 

those previous reports and the present study is tumor stage. Sarraf et al also 

did not find any association between the absolute value of the neutrophil 

count on survival after complete resection of early-stage NSCLC [12]. In 

this study, the high neutrophil count was significantly associated with tumor 

size and pleural invasion. Therefore, a high neutrophil count may indicate 

only the severity or nature of inflammation occurring within or around the 

tumor. Neutrophil-Lymphocyte ratio was previously reported as a prognostic 

factor in NSCLC [12, 13]. In our study, Neutrophil-Lymphocyte ratio was a 

significant prognostic factors in univariate analysis, but not in multivariate 

analysis in preliminary study (data not shown), probably because 

Neutrophil-Lymphocyte ratio was a direct confounding factor of 

lymphocyte count. 

C-reactive protein and albumin have also been shown to be independent 

prognostic factors in NSCLC [5-7, 22, 23, 36]. In the present study, the 

C-reactive protein and albumin were significant prognostic factors in 
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univariate analysis, but not in multivariate analysis. The C-reactive protein 

was associated with the neutrophil count. Therefore it is considered that the 

C-reactive protein may reflect an inflammatory response to the tumor as 

well as the neutrophil count. Hypoalbuminemia is reported to associate with 

inflammation and malnutrition especially in advanced cancer [5, 37]. 

However, in the present study, albumin correlated with neither neutrophil 

count nor lymphocyte count, and few patients were malnourished.  

We investigated patients with node-negative NSCLC. We considered that 

the analysis could be difficult in node-positive NSCLC because patients 

with node-positive NSCLC were performed various postoperative treatment. 

In fact, the neutrophil or lymphocyte count had no impact on survival in 

node-positive NSCLC (data was not shown). In the present study, 20 out of 

43 patients (47%) died from non-NSCLC. Therefore we also analyzed the 

impact of prognosis using disease specific survival and disease free survival 

as endpoint. The results showed that lymphocyte count was still a significant 

prognostic factor and neutrophil count was not significant by univariate 

analysis (data was not shown).  
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In conclusion, the results of this study indicate that a preoperative 

peripheral lymphocyte count is an independent prognostic factor in 

node-negative NSCLC. The subject for future investigation is to determine 

the mechanism of association between lymphocytes and prognosis by 

clarifying the relationships among peripheral lymphocyte counts, TILs, and 

vascular invasions. 

 

Conflict of interest statement 

The authors have no conflicts of interest to declare. 

  



15 

 

References 

1. Suzuki K, Nagai K, Yoshida J, Nishimura M, Takahashi K, Yokose T, 

Nishiwaki Y. Conventional clinicopathologic prognostic factors in 

surgically resected nonsmall cell lung carcinoma. A comparison of 

prognostic factors for each pathologic TNM stage based on 

multivariate analyses. Cancer 1999;86:1976-1984. 

2. Mountain CF. Lung cancer staging classification. Clin Chest Med 

1993;14:43-53. 

3. Naruke T, Goya T, Tsuchiya R, Suemasu K. Prognosis and survival 

in resected lung carcinoma based on the new international staging 

system. J Thorac Cardiovasc Surg 1988;96:440-447. 

4. Paesmans M, Sculier JP, Libert P, Bureau G, Dabouis G, Thiriaux J, 

Michel J, Van Cutsem O, Sergysels R, Mommen P, Klastersky J. 

Prognostic factors for survival in advanced non-small-cell lung 

cancer: univariate and multivariate analyses including recursive 

partitioning and amalgamation algorithms in 1,052 patients. The 

European Lung Cancer Working Party. J Clin Oncol 



16 

 

1995;13:1221-1230. 

5. Forrest LM, McMillan DC, McArdle CS, Angerson WJ, Dunlop DJ. 

Evaluation of cumulative prognostic scores based on the systemic 

inflammatory response in patients with inoperable non-small-cell 

lung cancer. Br J Cancer 2003;89:1028-1030. 

6. O'Dowd C, McRae LA, McMillan DC, Kirk A, Milroy R. Elevated 

preoperative C-reactive protein predicts poor cancer specific survival 

in patients undergoing resection for non-small cell lung cancer. J 

Thorac Oncol 2010;5:988-992. 

7. Scott HR, McMillan DC, Forrest LM, Brown DJ, McArdle CS, 

Milroy R. The systemic inflammatory response, weight loss, 

performance status and survival in patients with inoperable 

non-small cell lung cancer. Br J Cancer 2002;87:264-267. 

8. Walsh SR, Cook EJ, Goulder F, Justin TA, Keeling NJ. 

Neutrophil-lymphocyte ratio as a prognostic factor in colorectal 

cancer. J Surg Oncol 2005;91:181-184. 

9. Halazun KJ, Aldoori A, Malik HZ, Al-Mukhtar A, Prasad KR, 



17 

 

Toogood GJ, Lodge JP. Elevated preoperative neutrophil to 

lymphocyte ratio predicts survival following hepatic resection for 

colorectal liver metastases. Eur J Surg Oncol 2008;34:55-60. 

10. Hirashima M, Higuchi S, Sakamoto K, Nishiyama T, Okada H. The 

ratio of neutrophils to lymphocytes and the phenotypes of 

neutrophils in patients with early gastric cancer. J Cancer Res Clin 

Oncol 1998;124:329-334. 

11. Yamanaka T, Matsumoto S, Teramukai S, Ishiwata R, Nagai Y, 

Fukushima M. The baseline ratio of neutrophils to lymphocytes is 

associated with patient prognosis in advanced gastric cancer. 

Oncology 2007;73:215-220. 

12. Sarraf KM, Belcher E, Raevsky E, Nicholson AG, Goldstraw P, Lim 

E. Neutrophil/lymphocyte ratio and its association with survival after 

complete resection in non-small cell lung cancer. J Thorac 

Cardiovasc Surg 2009;137:425-428. 

13. Teramukai S, Kitano T, Kishida Y, Kawahara M, Kubota K, Komuta 

K, Minato K, Mio T, Fujita Y, Yonei T, Nakano K, Tsuboi M, Shibata 



18 

 

K, Furuse K, Fukushima M. Pretreatment neutrophil count as an 

independent prognostic factor in advanced non-small-cell lung 

cancer: an analysis of Japan Multinational Trial Organisation 

LC00-03. Eur J Cancer 2009;45:1950-1958. 

14. Wislez M, Antoine M, Rabbe N, Gounant V, Poulot V, Lavole A, 

Fleury-Feith J, Cadranel J. Neutrophils promote aerogenous spread 

of lung adenocarcinoma with bronchioloalveolar carcinoma features. 

Clin Cancer Res 2007;13:3518-3527. 

15. Lissoni P, Brivio F, Fumagalli L, Messina G, Ghezzi V, Frontini L, 

Giani L, Vaghi M, Ardizzoia A, Gardani GS. Efficacy of cancer 

chemotherapy in relation to the pretreatment number of lymphocytes 

in patients with metastatic solid tumors. Int J Biol Markers 

2004;19:135-140. 

16. World Health Organization. Tumours of the lung. In Travis WD, 

Brambilla E, Muller-Hermelink Hk, Harris CC, eds. Tumours of the 

lung, pleura, thymus and heart. Lyeon: International Agency for 

Research on Cancer. 2004;10. 



19 

 

17. Sobin LH, Gospodarowicz MK, Wittekind C. International Union 

Against Cancer (UICC): TNM classification of malignant tumours. 

7th edition. UK: John Willkey and Sons Ltd 2010. 

18. Takahashi H, Kurishima K, Ishikawa H, Kagohashi K, Kawaguchi 

M, Satoh H. Optimal cutoff points of CYFRA21-1 for survival 

prediction in non-small cell lung cancer patients based on running 

statistical analysis. Anticancer Res 2010;30:3833-3837. 

19. Fogar P, Sperti C, Basso D, Sanzari MC, Greco E, Davoli C, 

Navaglia F, Zambon CF, Pasquali C, Venza E, Pedrazzoli S, Plebani 

M. Decreased total lymphocyte counts in pancreatic cancer: an index 

of adverse outcome. Pancreas 2006;32:22-28. 

20. Clark EJ, Connor S, Taylor MA, Madhavan KK, Garden OJ, Parks 

RW. Preoperative lymphocyte count as a prognostic factor in 

resected pancreatic ductal adenocarcinoma. HPB (Oxford) 

2007;9:456-460. 

21. Ownby HE, Roi LD, Isenberg RR, Brennan MJ. Peripheral 

lymphocyte and eosinophil counts as indicators of prognosis in 



20 

 

primary breast cancer. Cancer 1983;52:126-130. 

22. Hespanhol V, Queiroga H, Magalhaes A, Santos AR, Coelho M, 

Marques A. Survival predictors in advanced non-small cell lung 

cancer. Lung Cancer 1995;13:253-267. 

23. Muers MF, Shevlin P, Brown J. Prognosis in lung cancer: physicians' 

opinions compared with outcome and a predictive model. Thorax 

1996;51:894-902. 

24. Balkwill F, Mantovani A. Inflammation and cancer: back to 

Virchow? Lancet 2001;357:539-545. 

25. Coussens LM, Werb Z. Inflammation and cancer. Nature 

2002;420:860-867. 

26. de Visser KE, Eichten A, Coussens LM. Paradoxical roles of the 

immune system during cancer development. Nat Rev Cancer 

2006;6:24-37. 

27. Tormanen-Napankangas U, Soini Y, Paakko P. High number of 

tumour-infiltrating lymphocytes is associated with apoptosis in 

non-small cell lung carcinoma. APMIS 2001;109:525-532. 



21 

 

28. Donnem T, Al-Shibli K, Andersen S, Al-Saad S, Busund LT, 

Bremnes RM. Combination of low vascular endothelial growth 

factor A (VEGF-A)/VEGF receptor 2 expression and high 

lymphocyte infiltration is a strong and independent favorable 

prognostic factor in patients with nonsmall cell lung cancer. Cancer 

2010;116:4318-4325. 

29. Hiraoka K, Miyamoto M, Cho Y, Suzuoki M, Oshikiri T, Nakakubo 

Y, Itoh T, Ohbuchi T, Kondo S, Katoh H. Concurrent infiltration by 

CD8+ T cells and CD4+ T cells is a favourable prognostic factor in 

non-small-cell lung carcinoma. Br J Cancer 2006;94:275-280. 

30. Wakabayashi O, Yamazaki K, Oizumi S, Hommura F, Kinoshita I, 

Ogura S, Dosaka-Akita H, Nishimura M. CD4+ T cells in cancer 

stroma, not CD8+ T cells in cancer cell nests, are associated with 

favorable prognosis in human non-small cell lung cancers. Cancer 

Sci 2003;94:1003-1009. 

31. Al-Shibli KI, Donnem T, Al-Saad S, Persson M, Bremnes RM, 

Busund LT. Prognostic effect of epithelial and stromal lymphocyte 



22 

 

infiltration in non-small cell lung cancer. Clin Cancer Res 

2008;14:5220-5227. 

32. Ruffini E, Asioli S, Filosso PL, Lyberis P, Bruna MC, Macri L, 

Daniele L, Oliaro A. Clinical significance of tumor-infiltrating 

lymphocytes in lung neoplasms. Ann Thorac Surg 2009;87: 365-371; 

discussion 371-362. 

33. Kataki A, Scheid P, Piet M, Marie B, Martinet N, Martinet Y, 

Vignaud JM. Tumor infiltrating lymphocytes and macrophages have 

a potential dual role in lung cancer by supporting both host-defense 

and tumor progression. J Lab Clin Med 2002;140:320-328. 

34. Nakamura H, Saji H, Ogata A, Hosaka M, Hagiwara M, Kawasaki N, 

Konaka C, Kato H. Immunologic parameters as significant 

prognostic factors in lung cancer. Lung Cancer 2002;37:161-169. 

35. Gabor S, Renner H, Popper H, Anegg U, Sankin O, Matzi V, 

Lindenmann J, Smolle Juttner FM. Invasion of blood vessels as 

significant prognostic factor in radically resected T1-3N0M0 

non-small-cell lung cancer. Eur J Cardiothorac Surg 



23 

 

2004;25:439-442. 

36. Espinosa E, Feliu J, Zamora P, Gonzalez Baron M, Sanchez JJ, 

Ordon ez A, Espinosa J. Serum albumin and other prognostic factors 

related to response and survival in patients with advanced non-small 

cell lung cancer. Lung Cancer 1995;12:67-76. 

37. Gupta D, Lis CG. Pretreatment serum albumin as a predictor of 

cancer survival: a systematic review of the epidemiological literature. 

Nutr J 2010;9:69. 

 

 

 

 

  



24 

 

A short descriptive title of Figure 1A 

Figure 1A. Overall survival curves at the optimal cutoff value of the 

neutrophil counts (4500 mm-3)  

 

Legends of Figure 1A. 

The overall 5-year survival rates were 79.7% for the low-neutrophil-count 

group (neutrophil count ≤ 4500 mm -3; n = 191), which was significantly 

higher than 69.5% for the high-neutrophil-count group (neutrophil count > 

4500 mm-3; n = 46). 
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A short descriptive title of Figure 1B. 

Figure 1B. Overall survival curves at the optimal cutoff value of the 

lymphocyte counts (1900 mm-3)  

 

Legends of Figure 1B 

The overall 5-year survival rates were 67.9% for the low-lymphocyte-count 

group (lymphocyte count ≤ 1900 mm -3; n = 110), which was significantly 

lower than 87.7% for the high-lymphocyte-count group (lymphocyte count 

> 1900 mm-3; n = 127). 
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A short descriptive title of Table 1. 

Table 1. Clinicopathological characteristics of patients 

 

Legends of Table 1 

SD, standard deviation; ECOG, Eastern Cooperative Oncology Group; Lob, 

lobectomy or bilobectomy; Seg, segmentectomy; Wedge, wedge resection; 

Ad, adenocarcinoma; Sq, squamous cell carcinoma; Large, large cell 

carcinoma. 
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A short descriptive title of Table 2 

Table 2. Relationship between preoperative peripheral neutrophil counts and 

clinicopathological factors 

 

Legends of Table 2 

SD, standard deviation; ECOG, Eastern Cooperative Oncology Group; 

COPD, chronic obstructive pulmonary disease; Lob, lobectomy or 

bilobectomy; Seg, segmentectomy; Wedge, wedge resection; Ad, 

adenocarcinoma; Sq, squamous cell carcinoma; Large, large cell carcinoma. 
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A short descriptive title of Table 3. 

Table 3. Relationship between preoperative peripheral lymphocyte counts 

and clinicopathological factors 

 

 

Legends of Table 3 

SD, standard deviation; ECOG, Eastern Cooperative Oncology Group; 

COPD, chronic obstructive pulmonary disease; Lob, lobectomy or 

bilobectomy; Seg, segmentectomy; Wedge, wedge resection; Ad, 

adenocarcinoma; Sq, squamous cell carcinoma; Large, large cell carcinoma.  
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A short descriptive title of Table 4. 

Table 4. Univariate and multivariate analyses of prognostic factors in 

node-negative NSCLC. 

 

 

Legends of Table 4 

CI, Confidence interval. 

 



Figure 1A



Figure 1B



Total
n = 237

Age (mean ± SD), years 66.9 ± 10.1

Sex (male / female) 147 / 89

ECOG performance status (0 / 1 / 2) 173 / 15 / 1

Smoking index (mean ± SD) 733 ± 776

Resected side (right / left) 137 / 100

Surgical procedure
(Pneumonectomy / Lob / Seg / Wedge)

Histological type (Ad / Sq / Large / others) 159 / 53 / 12 / 13

Pathological staging (I / II / III) 204 / 32 / 1

Tumor status (T1 / T2 / T3 / T4) 136 / 80 / 20 / 1

Tumor size (mean ± SD), mm 26.8 ± 17.2

Pleural invasion (positive / negative) 59 / 178

Vascular invasion (positive / negative) 78 / 157

Lymphatic invasion (positive / negative) 58 / 177

Leukocyte counts (mean ± SD), mm-3 6300 ± 1800

Neutrophil counts (mean ± SD), mm-3 3700 ± 1400

Lymphocyte counts (mean ± SD), mm-3 1900　±　710

Albumin (mean ± SD), g/dL 4.0　± 0.4

C-reactive protein (mean ± SD), mg/dL 0.45 ± 1.63

Postoperative adjuvant Chemotherapy 13

Recurrences of NSCLC 29
Cause of death

 (lung cancer / others / unknown)

Table 1. Clinicopathological characteristics of patients

1 / 189 / 24 / 23

21 / 20 / 2

SD, standard deviation; ECOG, Eastern Cooperative 

Oncology Group; Lob, lobectomy or bilobectomy; Seg, 

segmentectomy; Wedge, wedge resection; Ad, 

adenocarcinoma; Sq, squamous cell carcinoma; Large, 



≤ 4500 mm-3 > 4500 mm-3

n = 191 n = 46
Age (mean ± SD), years 66.5 ± 9.8 67.1 ± 10.3 0.722
Sex (male / female) 114 / 76 33 / 13 0.140
ECOG performance status (0 / 1 / 2) 144 / 12 / 1 30 / 3 / 0 0.867
Smoking index (mean ± SD) 692 ± 788 908 ± 702 0.089
Comorbidity and past history
  COPD 8 5 0.083
  Interstitial pneumonia 5 3 0.187
  Old pulmonary tuberculosis 10 2 0.578
  Asthma 10 1 0.334
  Hypertension 72 15 0.52
  Diabetes mellitus 21 4 0.443
  Hyperlipidemia 26 5 0.62
  Ischemic heart disease 13 2 0.414
  Arrhythmia 15 3 0.524
Surgical procedure

(Pneumonectomy / Lob / Seg / Wedge)
Histological type

(Ad / Sq / Large / others)
Pathological staging (I / II / III) 169 / 21 / 1 35 / 11 / 0 0.064
Tumor status (T1 / T2 / T3 / T4) 119 / 60 / 11 /

1
17 / 20 / 9 / 0 0.002

Tumor size (mean ± SD), mm 25.1 ± 15.2 33.9 ± 22.8 0.002
Pleural invasion (positive / negative) 38 / 153 21 / 25 <0.001
Vascular invasion (positive / negative) 58 / 132 20 / 25 0.075
Lymphatic invasion (positive / negative) 45 / 145 13 / 32 0.467

Leukocyte counts (mean ± SD), mm-3 5600 ± 1200 8900 ± 1600 <0.001

Lymphocyte counts (mean ± SD), mm-3 1800 ± 700 2100 ± 800 0.026
Albumin (mean ± SD), g/dL 4.0 ± 0.4 4.0 ± 0.4 0.697
C-reactive protein (mean ± SD), mg/dL 0.22 ± 0.42 1.44 ± 3.48 <0.001
Postoperative adjuvant Chemotherapy 11 2 0.521
Recurrences of NSCLC 23 6 0.852
Cause of death

(lung cancer / others / unknown)

132 / 39 / 8 /
12

27 / 14 / 4 / 1 0.180

15 / 14 / 1 6 / 6 / 1 0.819

Table 2. Relationship between preoperative peripheral neutrophil counts and
clinocopathological factors

Neutrophil Counts
P  value

0 / 151 / 20 /
20

1 / 38 / 4 / 3 0.178

SD, standard deviation; ECOG, Eastern Cooperative Oncology Group; COPD, 

chronic obstructive pulmonary disease; Lob, lobectomy or bilobectomy; Seg, 

segmentectomy; Wedge, wedge resection; Ad, adenocarcinoma; Sq, squamous 

cell carcinoma; Large, large cell carcinoma. 



≤ 1900 mm-3 > 1900 mm-3

n = 127 n = 110

Age (mean ± SD), years 68.1 ± 10.1 66.5 ± 10.1 0.063

Sex (male / female) 75 / 51 72 / 38 0.348

ECOG performance status (0 / 1 / 2) 92 / 10 / 1 82 / 5 / 0 0.385

Smoking index (mean ± SD) 659 ± 761 820 ± 787 0.110

Comorbidity and past history

    COPD 4 9 0.090

    Interstitial pneumonia 6 2 0.192

    Old pulmonary tuberculosis 6 6 0.798

    Asthma 8 3 0.192

    Hypertension 48 39 0.709

    Diabetes mellitus 9 16 0.062

    Hyperlipidemia 12 19 0.075

    Ischemic heart disease 9 6 0.607

    Arrhythmia 10 8 0.862
Surgical procedure

(Pneumonectomy / Lob / Seg / Wedge)
Histological type

(Ad / Sq / Large / others)
Pathological staging (I / II / III) 105 / 22 / 0 99/ 10 / 1 0.106

Tumor status (T1 / T2 / T3 / T4) 65 / 51 / 11 / 0 71 / 29 / 9 /1 0.097

Tumor size (mean ± SD), mm 28.6 ± 16.8 24.9 ± 17.6 0.098

Pleural invasion (positive / negative) 36 / 91 23 / 87 0.402

Vascular invasion (positive / negative) 50 / 75 28 / 82 0.018

Lymphatic invasion (positive / negative) 35 / 90 23 / 87 0.208

Leukocyte counts (mean ± SD), mm-3 5600 ± 1500 7100 ± 1800 <0.001

Neutrophil counts (mean ± SD), mm-3 3500 ± 1300 3800 ± 1600 0.080

Albumin (mean ± SD), g/dL 4.0 ± 0.4 4.0 ± 0.3 0.307

C-reactive protein (mean ± SD), mg/dL 0.46 ± 1.92 0.44 ± 1.22 0.905

Postoperative adjuvant Chemotherapy 7 6 0.985

Recurrences of NSCLC 22 7 0.010
Cause of death

(lung cancer / others / unknown)

77 / 33 / 7 / 10 82 / 20 / 5 / 3 0.100

17 / 14 / 1 4 / 6 / 1 0.521

Table 3. Relationship between preoperative peripheral lymphocyte counts and
clinocopathological factors

Lymphocyte Counts

P  value

0 / 101 / 12 /
14

1 / 88 / 12 / 9 0.621

SD, standard deviation; ECOG, Eastern Cooperative Oncology Group; COPD, 

chronic obstructive pulmonary disease; Lob, lobectomy or bilobectomy; Seg, 

segmentectomy; Wedge, wedge resection; Ad, adenocarcinoma; Sq, squamous 



5-year
survival rate

P -
value P -value

Neutrophil counts > 4500 mm-3 46 69.5 0.040 1.64 (0.789 - 3.405) 0.185
≤ 4500 mm-3 191 79.7 1

Lymphocyte counts ≤ 1900 mm-3 127 67.9 < 0.001 3.84 (1.827 - 8.078) < 0.001
> 1900 mm-3 110 87.7 1

Albumin ≤ 3.5 g/dL 27 59.7 0.020 1.04 (0.455 - 2.398) 0.918
> 3.5 g/dL 210 80.3 1

C-reactive protein > 0.1 mg/dL 101 68.5 0.009 1.84 (0.951 - 3.573) 0.070
≤ 0.1 mg/dL 130 84.9 1

Tumor size > 3.0 cm 71 57.4 < 0.001 3.57 (1.748 - 7.282) < 0.001
≤ 3.0 cm 166 87.4 1

Pleural invasion positive 59 67.3 0.014 1.010 (0.504 - 2.021) 0.979
negative 178 81.1 1

Vascular invasion positive 78 65.2 < 0.001 1.559 (0.788 - 3.085) 0.202
negative 157 83.4 1

Lymphatic invasion positive 58 63.2 0.004 1.763 (0.933 - 3.333) 0.081
negative 177 82.6 1

Table 4. Univariate and multivariate analyses of prognositic factors in node-negative NSCLC.

Variable
Multivariate analysis

Adjusted hazard ratio
(95% CI)

CI, Confidence interval

Univariate analysis
ｎ
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