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Neutrophil-Lymphocyte Ratio as a Prognostic Factor
in Terminally Ill Cancer Patients

Wan-Je Cho, M.D., Hee-Jin Hwang, M.D.*, Yong-Jae Lee, M.D., Ga-Hyun Son, M.D.T,
Seung-Min Oh, M.D.T, Hye-Ree Lee, M.D. and Jae-Yong Shim, M.D.

Departments of Family Medicine, T Obstetrics and Gynecology, Medical Education,
Yonsei University College of Medicine, Seoul, *Department of Family Medicine,
Kwandong University College of Medicine, Goyang, Korea

Purpose: In order to establish efficient palliative treatment plans. It is important to estimate the survival time of
a terminally ill cancer patient as accurate as possible. Proper estimation of life expectancy aids not only in improving
the quality of life of the patient, it also promotes productive communication between the medical staff and the
patient. The aim of this study is to determine the efficacy of neutrophil-lymphocyte ratio as a predictor of survival
time in terminally ill cancer patients. Methods: Between January 2004 and June 2007, 67 terminally ill cancer
patients who were admitted or transferred for palliative care, were included. Patients were categorized into three
groups by Neutrophil-Lymphocyte Ratio. Demographic characteristics, clinical characteristics and blood samples were
analyzed. Results: In univariate analysis, survival time of the highest Neutrophil-Lymphocyte Ratio group (=12.5)
was significantly shorter than that of the others (hazard ratio (HR)=3.270, P=0.001). After adjustment for low
performance status (ECOG score 4) and dyspnea, high Neutrophil-Lymphocyte Ratio (=12.5) was significantly and
independently associated with short survival time (HR=2.907, P=0.007). Neutrophil-Lymphocyte Ratio was also
significantly increased before death (P=0.001). Conclusion: Neutrophil-Lymphocyte Ratio can be useful in predicting
life expectancy in terminally ill cancer patients. (Korean ] Hosp Palliat Care 2008;11:181-187)

Key Words: Neutrophil-Lymphocyte ratio, Terminal cancer, Survival time, Prognostic factor
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Figure 1, Kaplan-Meier survival curves of all patients (n=67).
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Table 1. Baseline characteristics of study group.

NLR,r groups [n (%)}

Characteristics n (%) NLR NLR NLR P*
<63 63~124 =125
Gender
Male 37 (55.2) 10 (43.5) 13 (59.1) 13 (59.1) 0.477
Female 30 (44.8) 13 (56.5) 9 (40.9) 9 (40.9)
Age
<50 9(135) 5 QL) 1@45) 3 (13.6) 04777
50~59 11 (16.4) 4 (17.4) 4 (18.2) 3 (13.6)
60~ 69 19 (28.4) 7 (30.4) 6 (27.3) 6 (27.3)
70~79 20 (29.9) 6 (26.1) 7 (31.8) 7 (31.8)
>80 8 (11.9) 1 (4.3) 4 (18.2) 3 (13.6)
BMI
<189 23 (34.3) 7 (30.4) 6 (27.3) 10 (45.5) 0.723
189~213 21 (31.3) 8 (34.8) 8 (36.4) 5 (22.7)
>21.4 23 (34.3) 8 (34.8) 8 (36.4) 7 (31.8)
Primary cancer
site
Liver 7 (10.4) 3 (13.00 2 (9.1) 2 (9.1) 0.386
Lung 14 (209) 5 21.7) 7 (31.8) 2 (9.1)
Stomach 11 (16.4) 5 (21.7) 4 (18.2) 2 (9.1)
Breast 460 267 000 291
Others 31 (46.3) 8 (34.8) 9 (40.9) 14 (63.6)
Metastatic site
Liver 27 (40.3) 6 (26.1) 10 (45.5) 11 (50.0) 0.219
Lung 22 (32.8) 7 (30.4) 8 (36.4) 7 (31.8) 0.907
Bone 26 (38.8) 10 (43.5) 9 (40.9) 7 (31.8) 0.703
Brain 10 (149) 2 87 527 3 (13.6) 039"
Others 39 (58.2) 13 (56.5) 12 (54.5) 14 (63.6) 0.813
Previous
treatment
Surgery 26 (38.8) 10 (43.5) 6 (27.3) 10 (45.5) 0.396
Chemotherapy 36 (53.7) 15 (65.2) 9 (40.9) 12 (54.5) 0.262
Radiotherapy 20 (29.9) 6 (26.1) 7 (31.8) 6 (27.3) 0.904
None 17 25.4) 5 (21.7) 7 (31.8) 5 (22.7) 0.696

except values marked by ‘T’,

*P values by Pearson’s Chi-square test
TNLR: Neutrophil to lymphocyte ratio, SBMI:

TBy Fisher’s exact test,
Body mass index.
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Table 2, Median survival by demographic and clinical characteristics.

Table 3, Median survival by serologic characteristics.

Median

Median

Characteristics n (%) 95% CI p* Characteristics n (%) 95% CI P*
(Days) (Days)
Gender WBC (10°/ )
Male 37 (55.2) 15 13~17  0.717 <4.0 4 (6.0 40 0~101 <0.001
Female 30 (44.8) 12 9~15 4.0~10.8 28 (41.8) 24 15~33
Age >10.81 35 (52.2) 9 6~12
<50 9 (13.5) 8 2~14  0.858 Neutrophil (%)
50~59 11 (16.4) 14 9~19 <76.8 16 (23.9) 27 0~71 0.013
60~69 19 (28.4) 15 12~18 76.8~83.3 17 (25.4) 22 11~33
70~79 20 (29.9) 11 7~15 83.4~88.6 17 (25.4) 13 7~19
=80 8 (11.9) 16 9~23 =>88.7 17 (25.4) 10 5~15
BmI" Lymphocyte (%)
<18.9 23 (34.3) 14 11~17 0.444 <5.20 16 (23.9) 9 0~19 0.002
18.9~21.3 21 (31.3) 19 8~30 5.2~9.5 16 (23.9) 9 7~11
>21.4 23 (34.3) 11 7~15 9.6~14.9 17 (25.4) 22 13~31
Primary cancer site >15.0 18 (26.9) 26 7~45
Liver 7 (10.4) 26 13~39  0.658 Neutrophil (10/ %)
Lung 14 (20.9) 15 11~19 <6.70 22 (32.8) 24 0~55 0.001
Stomach 11 (16.4) 15 7~23 6.70~11.69 22 (32.8) 12 8~16
Breast 4 (6.0) 13 2~24 =>11.70 23 (34.3) 10 5~15
Others 31 (46.3) 9 4~14 Lymphocyte (10°/ p1#)
ECOG PS’f <0.75 22 (32.8) 14 7~21 0.612
0~1 3 (4.5) 44 36~52 0.001 0.75~1.15 24 (35.8) 10 3~17
2 18 (26.9) 19 5~33 >1.16 21 (31.3) 15 11~19
3 23 (34.3) 13 5~21 NIR'
4 23 (34.3) 9 4~14 <6.3 23 (34.3) 26 7~45 0.002
Dyspnea 63~12.4 22 (32.8) 15 12~18
Yes 28 (41.8) 13 8~18 0.214 =125 22 (32.8) 9 11~17
No 39 (58.2) 15 10~20 - , :
Anorexia P values by logrank test of Kaplan-Meier method, 'NLR: Neu-
Yes 56 (83.6) 13 10~16 0.806 trophil to lymphocyte ratio.
No 11 (16.4) 16 3~29
Edema
Yes 23 (34.3) 9 3~15 0344
No 44 (65.7) 15 10~20 1.0 1
*P values by logrank test of Kaplan-Meier method, TBMI: Body il NLR
mass index, 'ECOG PS: Eastern cooperative oncology  group _ 0.8 : — <63
performance status. s i - 63124
£ 0.6
®
2
125 o] o] 7L 63 m|uke]| H]Ete] AZE7]7ke] 9 § 04
H]&o] 3270 (95% CI; 1.637~6.532, P=0.00D 2.2 54 3 g2
Ao 7 Fo]3tsthTable 4).
0.0-
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o] AE71ZE Y93 H]go] 6.908 (95% CI; 1.511~31.578,
P=0.013)= FAACRE {Fogt 2RE HoY, 55

hazard model)<

0.00 10.00 20.00 30.00 40.00 50.00 60.00 70.00
Survival time (days)

Figure 2, Kaplan-Meier survival curves of three groups categorized by
NLR (P value=0.002 by log-rank test).
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Table 4, Univariate and multivariate analysis of survival with Cox’s proportional hazard model.

= 9% 185

Univariate Multivariate
Variables
HR' 95% CI p* HR' 95% CI p*
ECOG PST 4) 8.936 1.999 ~39.941 0.004 6.908 1.511~31.578 0.013
Dyspnea 1.366 0.824~2.266 0.227 1.309 0.770~2.226 0.320
NLRT (=12.5) 3.270 1.637~6.532 0.001 2.907 1.337~6.323 0.007

*P-values by Cox’s regression analysis, THR: hazard ratio, TECOG PS: Eastern cooperative oncology group performance status, TNLR: Neutrophil

to lymphocyte ratio.

100
*43
80 037
24
60 - * 534
%
Z 40 o4
20
0 12.6049+11.4725 21.6944+17.8237
T T
At admission Impending death

Figure 3. Variability analysis of NLR (P values=0.001 by paired
T-test).
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