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中性粒细胞 -淋巴细胞比率与老年 NSCLC患者临床病理及预后的
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摘要目的：研究中性粒细胞 -淋巴细胞比率(NLR)与老年非小细胞肺癌(NSCLC)患者临床病理及预后的相关性分析。方法：回顾

性分析我院收治的 68例老年 NSCLC患者的临床病理资料。根据化疗前 NLR分为低 NLR组(<2.95)、高 NLR组(≥ 2.95)。比较两

组患者临床病理特点及无病生存期(DFS)，并分析预后的影响因素。结果：与低 NLR组比较，高 NLR组临床分期Ⅳ期、吸烟及淋巴

转移的比例更大(P<0.05)，而两组间年龄、性别、病理类型及合并症比较差异均无统计学意义(P>0.05)。低 NLR组中位 DFS为 7.2

个月(95%CI: 5.9~8.4)，显著高于高 NLR组中位 DFS 6.7个月(95%CI: 5.4~7.9)(P<0.05)。淋巴转移、NLR是老年 NSCLC患者 DFS

的独立危险因素，而年龄、化疗次数则是独立保护因素(P<0.05)。结论：NLR与老年 NSCLC患者的临床分期和淋巴结转移有明显

相关性，并可作为预后评估参考指标之一。
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Correlative Analysis of Neutrophil/lymphocyte Ratio
with the Clinicopathology and Prognosis of Elderly Patients

with Non-small Cell Lung Cancer

To explore the correlation of neutrophil/lymphocyte ratio (NLR) with the clinicopathology and prognosis of

elderly patients with non-small cell lung cancer (ARDS). The clinical data of 68 cases of elderly patients with NSCLC in our

hospital were retrospectively analyzed. According to the NLR before chemotherapy, patients were divided into the low NLR(<2.95)group

and the high NLR (≥ 2.95)group. The clinicopathological characteristics and disease-free survival (DFS) were compared between two

groups, and the influencing factors of prognosis were analyzed. Compared with low NLR group, higher proportion of clinical

stage Ⅳ, smoking and lymph node metastases were observed in high NLR group (P<0.05), while no statistically significant difference

was found in the age, sex, pathological types and complications between two groups (P>0.05). The median DFS in low NLR group was

7.2 months (95% CI: 5.9~8.4), which was significantly longer than 6.7 months (95% CI: 5.4~7.9) in high NLR group (P<0.05). Lymph

node metastases and NLR were the independent risk factors of DFS in elderly patients with NSCLC, while age, number of chemotherapy

were independent protection factors (P<0.05). NLR was obviously correlated with the clinical stage and lymph node

metastases of elderly patients with NSCLC, it could also be used as evaluation index of prognosis.
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非小细胞肺癌(non-small cell lung cancer，NSCLC)是一种

发病率、死亡率均较高的恶性肿瘤，约占全部肺癌的 75~80%，

由于其解剖特殊性以及缺乏有效的早期筛查手段，绝大多数在

中晚期或远处转移时才被确诊，往往错过最佳根治性手术切除

的时机，术后 5年生存率仍低于 15%[1]。目前对于 NSCLC患者

的生存期评估多集中于病理分期，敏感性与特异性均不十分理

想。近年来，慢性炎症、免疫功能与恶性肿瘤发生、发展之间的

关系一直是研究的热点 [2-4]。中性粒细胞 -淋巴细胞比率(neu-

trophil/lymphocyte ratio，NLR)是外周血中性粒细胞与淋巴细胞

的比值，可有效反映系统性炎性反应，现已广泛应用于胃癌、乳

腺癌、直肠癌等实体肿瘤的疗效及预后评估 [5-7]，但其与老年

NSCLC的相关研究仍较少。本研究通过检测老年 NSCLC患者

化疗前 NLR，探讨其与临床病理及预后的相关性，现报道如

下。

1 资料与方法

1.1 一般资料

收集 2011年 1月 ~2013年 6月在我院肿瘤内科住院的老
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Clinical parameter n
High NLR group

(n=35)

Low NLR group

(n=33)
X2 P

Age(year) 60~69 44 20 24 1.81 >0.05

≥ 70 24 15 9

Gender Male 41 20 21 0.30 >0.05

Female 27 15 12

Pathological type Adenocarcinoma 52 24 28 2.50 >0.05

Squamous

carcinoma
16 11 5

Smoking Yes 32 10 22 9.89 <0.05

No 36 25 11

Clinical stage Ⅲ 47 29 18 6.38 <0.05

Ⅳ 21 6 15

Complications Yes 25 11 14 0.88 >0.05

No 43 24 19

Lymph node

metastases
Yes 38 15 23 4.96 <0.05

No 30 20 10

表 1高 NLR组和低 NLR组临床病理特征比较

Table 1 Comparison of the clinicopathological features between high NLR group and low NLR group

年 NSCLC患者 68例作为研究对象。入组标准：① 经影像学、临

床病理或细胞学检查确诊，且临床病理及随访资料完整；② 年

龄 60岁及以上，未接受过化疗、放疗等肿瘤相关治疗；③ 排除

合并严重感染、严重心肝肾等器质性功能障碍者。其中，男 41

例，女 27例，年龄 60~79(69.1± 4.5)岁；病理类型：腺癌 52例，

鳞癌 16例；TNM分期：ⅢA期 26例，ⅢB期 21例，Ⅳ期 21

例。

1.2 资料收集

收集所有患者的临床病理资料，包括年龄、性别、吸烟史、

病理类型、TNM临床分期、合并症、淋巴结转移及化疗次数等，

同时于化疗前采集静脉血患者检查相关实验室指标，包括如中

性粒细胞、淋巴细胞、白细胞、血浆白蛋白、C反应蛋白(C-reac-

tive protein，CRP)等。NLR=外周血中性粒细胞计数 /淋巴细胞

计数。由于 NLR呈偏态分布，以其中位数的临界值分为低

NLR组(<2.95)、高 NLR组(≥ 2.95)。

1.3 随访

化疗期间及化疗后通过电话、门诊复查等方式进行随访，

了解患者的复发、转移、死亡等预后情况，记录无病生存期(Dis-

ease free survival，DFS)。DFS定义为患者从确诊时间至疾病复

发或因疾病复发导致死亡的时间。随访时间从确诊之日起计

算，截至 2015年 6月。

1.4 统计学分析

采用 SPSS 18.0版软件包进行数据整理和统计分析，计数

比较采用 X2检验，采用 Kaplan-Meier生存分析法分析 NLR值

与 DFS的相关性，采用 Log-rank进行差异性检验，采用 Cox单

因素和多因素分析 DFS的影响因素，P<0.05表示差异有统计

学意义。

2 结果

2.1 高 NLR组和低 NLR组临床病理特征的比较

与低 NLR组比较，高 NLR组临床分期Ⅳ期、吸烟及淋巴

转移的比例更高 P<0.05)，而两组间年龄、性别、病理类型及合

并症比较，差异均无统计学意义(P>0.05)。见表 1。

2.2 高 NLR组和低 NLR组的预后比较

通过 Kaplan-Meier法对老年 NSCLC患者进行生存分析。

68 例老年 NSCLC 患者的中位 DFS 为 6.9 个月 (95%CI:

5.3~8.6)，其中低 NLR 组中位 DFS 为 7.2 个月 (95% CI:

5.9~8.4)，高 NLR组中位 DFS为 6.7个月(95%CI: 5.4~7.9)。经

log-rank检验，低 NLR组中位 DFS显著高于高 NLR组，差异

有统计学意义(X2=3.54，P<0.05)。

2.3 老年 NSCLC患者预后的单因素、多因素分析

以 DFS作为预后分析的因变量，单因素分析显示年龄、临

床分期、白蛋白、淋巴转移、化疗次数、NLR与 DFS相关(P<0.

05)。将上述变量纳入多因素分析中，结果显示淋巴转移、NLR

是老年 NSCLC患者 DFS的独立危险因素，而年龄、化疗次数

则是独立保护因素(P<0.05)。见表 3。

3 讨论

越来越多的研究表明肿瘤的发生发展与机体慢性炎症密

切相关。局部长期的慢性炎症状态削弱了体内的免疫状态，可

使肿瘤的生长获益，促进其恶性生物学行为[8,9]。因此，减轻或抑

制局部炎症状态可能有助于减缓甚至阻断影响肿瘤进展的关

键通路。炎性反应通过一系列炎性介质、炎性细胞及炎性蛋白
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Variate
Univariate analysis Multivariate analysis

HR 95%CI P value HR 95%CI P value

Gender 0.912 0.516~1.401 0.715

Age 0.558 0.405~0.718 0.006 0.417 0.286~0.651 <0.001

Smoking 0.948 0.639~1.406 0.792

Pathological type 1.117 0.755~1.651 0.581

Clinical stage 2.076 1.400~3.078 <0.001 1.714 0.993~2.896 0.061

Complications 1.187 0.808~1.746 0.438

Albumin 0.611 0.402~0.895 0.011 0.771 0.587~1.083 0.066

Lymph node metastases 1.436 1.330~1.551 0.007 1.889 1.665~2.158 0.004

Number of chemotherapy 0.407 0.269~0.628 0.004 0.334 0.167~0.51 <0.001

NLR 1.675 1.467~1.914 0.007 1.587 1.430~1.762 0.008

CRP 1.229 0.781~1.746 0.971

表 2老年 NSCLC患者 DFS的单因素、多因素分析

Table 2 The DFS of elderly patients with NSCLC by univariate and multivariate analysis

得以反映，CRP是临床上较为常用的评估指标，但一般不作为

常规检测指标。NLR作为系统性炎症反应的高敏感性、高特异

性的标志物之一，可准确反映机体的免疫功能状态，同时因其

易于获取、可比性强等特点现已在临床广泛应用[10-12]。

NLR水平升高表明中性粒细胞的升高和(或)淋巴细胞的

相对减少，前者反映炎性反应增加，后者反应免疫功能下降，机

体抗肿瘤免疫的平衡状态被打破，由抗肿瘤向促肿瘤方向发

展，形成适宜肿瘤生长的微环境[13,14]。研究表明肿瘤细胞可释放

髓样生长因子，诱导中性粒细胞释放多种细胞因子，如血管内

皮生长因子、白介素、肿瘤坏死因子 -α 等，从而促进肿瘤细胞

的增殖和存活以及肿瘤新生血管的形成和转移[15-17]。本研究结

果显示与低 NLR组比较，高 NLR组临床分期偏晚，吸烟及淋

巴转移的比例更高，说明 NLR的升高与老年 NSCLC恶性生物

学行为密切相关，预示着不良的预后。

目前，国内外对于 NLR与肿瘤总体预后的关系仍未达成

一致 [18-20]。从预后方面来看，低 NLR组中位 DFS为 7.2个月

(95%CI: 5.9~8.4)，显著高于高 NLR组中位 DFS 6.7个月(95%

CI: 5.4~7.9)(P<0.05)，提示 NLR的升高可作为老年 NSCLC患

者预后不良的有效生物学标志物。在控制相关影响因素的干扰

后，NLR是老年 NSCLC患者 DFS的独立危险因素(P<0.05)，进

一步证实 NLR升高在老年 NSCLC患者中可作为预后不良的

独立危险因素。Lee等 [21] 研究发现化疗前高 NLR经治疗后

NLR下降者的预后优于经过治疗 NLR仍居高不降者。

综上所述，NLR与老年 NSCLC患者的病理特征及生物学

行为有明显相关性，可作为患者的预后评估指标之一。但由于

本研究为回顾性分析，样本量较少，NLR临界值的选择可能存

在一定局限性，故确切的结论有待积累更多样本、前瞻性研究

设计进一步证实 NLR与预后的相关性。

参考文献(References)

[1] EttingeR DS, Akerley W, Bepler G, et al．Non-small cell lung cancer

[J]. J Natl Compr Canc Netw, 2010, 8(7): 740-801

[2] Baniyash M, Sade-Feldman M, Kanterman J. Chronic inflammation

and cancer: suppressing the suppressors [J]. Cancer lmmunol

Immunother, 2014, 63(1): 11-20

[3] Azab B, Bhatt VR, Phookan J, et a1. Usefulness of the neutrophil-

to-lymphocyte ratio in predicting short- and long-term mortality in

breast cancer patients[J]. Ann Surg Oncol, 2012, 19(1): 217-224

[4] Lee DY, l-long SW, Chang YG, et a1. Clinical significance of

preoperative inflammatory parameters in gastric cancer patients [J]. J

Gastric Cancer, 2013, 13(2): 111-116

[5] Shimizu K, Okita R, Saisho S, et a1. Preoperative neutrophil/

lymphocyte ratio and prognostic nutritional index predict survival in

patients with non-small cell lung cancer[J]. World J surg Oncol, 2015,

13(3): 291-298

[6] Kim YH, Choi WJ. The effectiveness of postoperative neutrophils to

lymphocytes ratio in predicting long-term recurrence after stomach

cancer surgery[J]. JKorean Surg Soc, 2012, 83(6): 352-359

[7] Sugiura T, Uesaka K, Kanemoto H, et a1. Elevated preoperative

neutrophil-to-lymphocyte ratio as a predictor of survival after

gastroenterostomy in patients with advanced pancreatic

adenocarcinoma[J]. Ann Surg Oncol, 2013, 20(13): 4330-4337

[8] Hung RJ, Ulrich CM, Goode EL, et al. Cross cancer genomic

investigation of inflammation pathway for five common cancers:

lung, ovary, prostate, breast, and colorectal cancer [J]. J Nall cancer

Inst, 2015, 107(11): 1-10

[9] Mallappa S, Sinha A, Gupta S, et a1. Preoperative neutrophil to

lymphocyte ratio>5 is a prognostic factor for recurrent colorectal

cancer[J]. Colorectal Dis, 2013, 15(3): 323-328

[10] 李赵龙,燕敏.中性粒细胞 -淋巴细胞及中性粒细胞淋巴细胞比与

肿瘤关系的研究进展[J].医学综述, 2013, 19(17): 3128-3131

Li Zhao-long, Yan Min. The Research Progress in Relations between

Nertrophils, Lymphocytes, Neutrophils Lymphocytes Ratio and

Tumors[J]. Medical Recapitulate, 2013, 19(17): 3128-3131

（下转第 1906页）

1848窑 窑



现代生物医学进展 www.shengwuyixue.com Progress inModern Biomedicine Vol.17 NO.10 APR.2017

（上接第 1848页）
[11] Absenger G, Szkandera J, Stolz M, et a1. Preoperative neutrophil-

to-lymphocyte ratio predicts clinical outcome in patients with stage II

and III colon canccrE[J]. Anticancer Res, 2013, 33(10): 4591-4594

[12] Sullivan KM, Groeschl RT, Turaga KK, et a1. Neutrophil-to-

lymphocyte ratio as a predictor of outcomes for patients with

hepatocellular carcinoma：a Western perspective [J]. J Surg Onco1,

2014, 109(2): 95-97

[13] Rashid F, Waraich N, Bhatti I, et al. A pre-operative elevated

neutrophil: lymphocyte ratio does not predict survival from

oesophageal cancer resection [J]. World J Surg Oncol, 2010, 8 (6):

101-107

[14] Liu CL, Lee JJ, Liu TP, et a1. Blood neutmphil-to-lymphocyte ratio

correlates with tumor size in patients with differentiated thyroid

cancer[J]. J Surg Onco1, 2013, 107(5): 493-497

[15] 高惜惜,尤青海,孙耕耘.中性 -淋巴比和预后营养指数与非小细胞

肺癌患者预后的相关性研究[J].中华肺部疾病杂志(电子版), 2014,

6(4): 213-215

Gao Xi-xi, You Qing-hai, Sun Geng-yun. Correlationship between

neutrophil to lymphocyte ratio and prognostic nutritional index with

the prognosis of advanced non-small cell lung cancer patients [J].

Chinese Journal of lung Disease (Electronic Edition), 2014, 6 (4):

213-215

[16] Mallappa S, Sinha A, Gupta S, et a1. Preoperative neutrophil to

lymphocyte ratio>5 is a prognostic factor for recurrent colorectal

cancer[J]. Colorectal Dis, 2013, 15(3): 323-328

[17] Tomita M, Shimizu T, Ayabe T, et a1. Preoperative neutrophil tO

lymphocyte ratio as a prognostic predictor after curative resection for

non-small cell lung cancer [J]. Anticancer research, 2011, 3l (9):

2995-2998

[18] Cedr6s S, Torrejon D, Martinez A, et a1. Neutrophil to lymphocyte

ratio (NLR) as an indicator of poor prognosis in stage IV non-small

cell lung cancer [J]. Clinical and Translational Oncology, 2012, 14

(11): 864-869

[19] 邓国荣,陈博艺,李荣,等.中性粒细胞淋巴细胞比率与原发性肝

癌预后的相关分析[J].消化肿瘤杂志(电子版), 2014, 6(4): 213-215

Deng Guo-rong, Chen Bo-yi, Li Rong, et al. Relationship of blood

neutrophil-lymphocyte ratio with clinicopathological characteristics

and prognosis in primary hepatocellular carcinoma [J]. Journal of

Digestive Oncology(Electronic Version), 2014, 6(4): 213-215

[20] Sullivan KM, Groeschl RT, Turaga KK, et a1. Neutrophil-to-

lymphocyte ratio as a predictor of outcomes for patients with

hepatocellular carcinoma:a Western perspective [J]. J Surg Oncol,

2014, 109(2): 95-97

[21] Lee F, Kim SH, Han JY, et a1. Early neutrophil-to-lymphocyte ratio

reduction as a surrogate marker of prognosis in never smokers with

advanced lung adenocarcinoma receiving gefitinib or standard

chemotherapy as first-line therapy [J]. Journal of cancer research and

clinical oncology, 2012, 138(12): 2009-2016

with Atrial Fibrillation and Left Ventricular Systolic Dysfunction:A

Multicenter International Study[J]. J Cardiovasc Electrophysiol,2016,

27(3): 281-289

[8] Tian L, Liu G, Wang L, et al. KCNA5 gene polymorphism associate

with idiopathic atrial fibrillation [J]. Int J Clin Exp Med, 2015, 8(6):

9890-9896

[9] Andersson T, Magnuson A, Bryngelsson IL, et al. Gender-related

differences in risk of cardiovascular morbidity and all-cause mortality

in patients hospitalized with incident atrial fibrillation without

concomitant diseases: a nationwide cohort study of 9519 patients[J].

Int J Cardiol, 2014, 177(1): 91-99

[10] Yagishita A, Yamauchi Y, Obayashi T, et al. Idiopathic ventricular

fibrillation associated with early repolarization which was unmasked

by a sodium channel blocker after catheter ablation of atrial

fibrillation[J]. J Interv Card Electrophysiol, 2014, 41(2): 145-146

[11] Domé nech M, Berruezo A, Molina I, et al. Nighttime ambulatory

blood pressure is associated with atrial remodelling and

neurohormonal activation in patients with idiopathic atrial fibrillation

[J]. Rev Esp Cardiol (Engl Ed), 2013, 66(6): 458-463

[12] Sun Y, Tong X, Chen H, et al. An atrial-fibrillation-linked

connexin40 mutant is retained in the endoplasmic reticulum and

impairs the function of atrial gap-junction channels [J]. Dis Model

Mech, 2014, 7(5): 561-569

[13] Rathi VK, Reddy ST, Anreddy S, et al. Contrast-enhanced CMR is

equally effective as TEE in the evaluation of left atrial appendage

thrombus in patients with atrial fibrillation undergoing pulmonary

vein isolation procedure[J]. Heart Rhythm, 2013, 10(7): 1021-1027

[14] Kerut EK, Hanawalt C, McKinnie J. Transesophageal

echocardiography during pulmonary vein cryoballoon ablation for

atrial fibrillation[J]. Echocardiography, 2015, 32(2): 281-290

[15] Watanabe A, Suzuki S, Kano H, et al. Left Atrial Remodeling

Assessed by Transthoracic Echocardiography Predicts Left Atrial

Appendage Flow Velocity in Patients With Paroxysmal Atrial

Fibrillation[J]. Int Heart J, 2016, 57(2): 177-182

[16] Muhib S, Fujino T, Sato N, et al. Epicardial adipose tissue is

associated with prevalent atrial fibrillation in patients with

hypertrophic cardiomyopathy[J]. Int Heart J, 2013, 54(5): 297-303

[17] Tuomainen PO, Magga J, Fedacko J, et al. Idiopathic dilated

cardiomyopathy and chronic atrial fibrillation [J]. Clin Physiol Funct

Imaging, 2014, 34(2): 133-137

[18] Son MK, Lim NK, Cho MC, et al. Incidence and Risk Factors for

Atrial Fibrillation in Korea:the National Health Insurance Service

Database(2002-2010)[J]. Korean Circ J, 2016, 46(4): 515-521

[19] Sugioka K, Takagi M, Sakamoto S, et al. Predictors of silent brain

infarction on magnetic resonance imaging in patients with

nonvalvular atrial fibrillation: A transesophageal echocardiographic

study[J]. Am Heart J, 2015, 169(6): 783-790

[20] Erden , Erden E覶, Golcuk E, et al. mpact of transesophageal

echocardiography during transseptal puncture on atrial fibrillation

ablation[J]. J Arrhythm, 2016, 32(3): 170-175

1906窑 窑


