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Lymphocyte to Monocyte Ratio and Modified
Glasgow Prognostic Score Predict Prognosis of Lung
Adenocarcinoma Without Driver Mutation

Seigo Minami® ®, Shouichi Thara?, Sung-Ho Kim?, Suguru Yamamoto?,
Kiyoshi Komuta?

Abstract

Background: Neutrophil to lymphocyte ratio (NLR), lymphocyte
to monocyte ratio (LMR) and modified Glasgow prognostic score
(mGPS) are useful prognostic markers based on host-related systemic
inflammatory response. They have been shown as independent prog-
nostic biomarkers in various cancers, including non-small cell lung
cancer. However, there has been little evidence for a specific popula-
tion of pulmonary adenocarcinoma without active epidermal growth
factor receptor (EGFR) mutation.

Methods: We retrospectively reviewed 159 patients who met the
following criteria: histologically or cytologically diagnosed ad-
enocarcinoma, confirmed wild-type EGFR, started first-line cy-
totoxic chemotherapy between July 2007 and March 2017 at our
hospital, and c-stage IIIB or IV. We compared overall survival
(OS) between dichotomized groups by the optimal cut-off points
of NLR and LMR, and mGPS 0 - 1 vs. 2. Univariate and multi-
variate Cox proportional hazard analyses also detected prognostic
factors for OS.

Results: As favorable prognostic factors for OS, multivariate analysis
detected Eastern Cooperative Oncology Group performance status
(ECOG PS) 0 - 1 (hazard ratio (HR) 3.43, 95% confidence interval
(CI): 2.12 - 5.53; P<0.01), LMR > 1.97 (HR 0.39, 95% CI: 0.21
-0.72; P<0.01) and mGPS 0 - 1 (HR 1.95, 95% CI: 1.20 - 3.16;
P < 0.01). The OS of LMR > 1.97 and mGPS 0 - 1 groups were
significantly longer than those of LMR < 1.97 and mGPS 2 groups,
respectively. We divided 159 patients into three groups, both LMR
>1.97 and mGPS 0 - 1, either LMR > 1.97 or mGPS 0 - 1 and both
LMR < 1.97 and mGPS 2. The OS of both LMR < 1.97 and mGPS
2 was significantly shorter than the other two groups. After adjust-
ment for age, sex, ECOG PS, sodium, alkaline phosphatase and
NLR, multivariate analysis found both LMR < 1.97 and mGPS 2
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as an independent poor prognostic combination in comparison with
both LMR > 1.97 and mGPS0-1 (HR 5.98, 95% CI: 2.64 - 13.5; P
<0.01).

Conclusions: LMR and mGPS are independent prognostic markers
for pulmonary adenocarcinoma with wild-type EGFR. Combination
of LMR and mGPS can stratify patients according to prognosis.

Keywords: Lymphocyte to monocyte ratio; Modified Glasgow prog-
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cancer; Adenocarcinoma; Wild-type epidermal growth factor recep-
tor; Chemotherapy; Overall survival

Introduction

Adenocarcinoma has been the most common histology of non-
small cell lung cancer (NSCLC). Globally, the incidence rates
of this histological subtype in men have started to stabilize
during the mid-1980s in some countries and regions, but those
in women steadily continue to increase [1, 2]. In Japan, the in-
cidence rates of adenocarcinoma have continuously increased
regardless of sex [3]. In clinical practice, adenocarcinoma is
categorized into two genetic subsets by driver mutations such
as epidermal growth factor receptor (EGFR) mutation and ana-
plastic lymphoma kinase (ALK) rearrangement. Approximate-
ly 50% and 3% of Asian patients with adenocarcinoma have
activated EGFR mutation and ALK rearrangement, respective-
ly [4, 5]. Treatment strategy is remarkably different accord-
ing to these genetic subsets. For patients with adenocarcinoma
harboring a driver mutation, suitable tyrosine kinase inhibitor
(TKI) is prioritized in terms of efficacy and toxicity. On the
other hand, for adenocarcinoma without any driver mutations,
conventional cytotoxic chemotherapy or immune check-point
inhibitor (ICI) is considered.

Host-related systemic inflammatory response (SIR) is one
of the most important factors contributing to development and
progression of tumors [6-8]. There have been remarkably in-
creasing studies that demonstrated the prognostic value of var-
ious SIR-based scoring systems. These studies adopted mark-
ers of the inflammatory response such as C-reactive protein
(CRP) level, neutrophil, lymphocyte and monocyte counts.
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Table 1. Backgrounds and Laboratory Data at the Start of First-Line Chemotherapy

AlL N =159 LME mGPS
<197,N=24 >197,N=135 P 0-1,N=120 2,N=39 P
Background
Age (years)? 67.2+9.0 67.9+9.6 67.0+ 8.9 0.45b 67.0+9.2 67.8+8.4 0.54b
Sex (N), male/female 114/45 20/4 94/41 0.22¢ 83/37 31/8 0.31¢
Stage (N), IIIB/IV 30/129 1/23 29/106 0.049¢  27/93 3/36 0.057¢
ECOGPS (N),0-1/2/3  124/27/8 10/8/6 114/19/2 <0.01¢  103/15/2 21/12/6 <0.01°
BMI? 21.9+3.1 202+3.4 222+3.0 0.01% 224+2.8 20.4+3.5 <0.01°
Laboratory data®
Neu (cells/pL) 6,004 £3,924 10,359+ 7,068 5,229 +2.362 <0.01® 5,168+2,398 8,575+6,084 <0.01°
Lym (cells/uL) 1,673 = 741 1,235+ 1,136 1,751 £ 621 <0.01® 1,738 + 654 1,473 + 943 <0.01°
Mono (cells/pL) 554 +371 1,026 + 714 470 £+ 166 <0.01°> 486+ 183 764 £ 638 0.02b
NLR 433 +4.48 10.22 + 8.67 3.28 +£1.85 <0.01® 338+2.15 7.25+7.57 <0.01°
LMR 3.58+1.78 1.28 +£0.48 3.99 £1.60 <0.01>  3.91+1.69 2.57 +1.69 <0.01°
Hb (g/dL) 12.8+1.6 120+1.7 129 1.5 <0.01® 13.0+1.5 12.1+1.6 <0.01°
Sodium (mEq/L) 138.7+3.6 136.4+5.0 139.1 +£3.1 <0.01® 139.3+3.1 137.1 4.4 <0.01°
Ccr (mL/min) 60.9 +16.9 59.5+16.1 61.1+£17.1 0.65 61.8+16.1 58.0+19.3 0.13b
LDH (IU/L) 301 £ 456 396+ 717 284 £+ 394 0.07 257 £273 435+ 779 0.10°
ALP (IU/L) 317 £256 449 £ 452 293 + 196 0.02 292 +257 392 +239 <0.01°
Alb (g/dL) 3.6+0.5 3.0+£0.5 3.7+0.5 <0.01®> 38+04 29+0.4 <0.01°
CRP (mg/dL) 2.6+4.0 6.1+53 20+3.4 <0.01® 1.6+3.3 58+4.5 <0.01°

aMean + SD. PMann-Whitney test. °Fisher’s exact test. Alb: albumin; ALP: alkaline phosphatase; BMI: body mass index; Ccr: creatinine clearance;
CRP: C-reactive protein; ECOG PS: Eastern Cooperative Oncology Group performance status; Hb: hemoglobin; LDH: lactate dehydrogenase; LMR:
lymphocyte to monocyte ratio; Lym: lymphocyte; Mono: monocyte; mGPS: modified Glasgow prognostic score; Neu: neutrophil; NLR: neutrophil to

lymphocyte ratio; SD: standard deviation.

Especially, neutrophil to lymphocyte ratio (NLR) and lym-
phocyte to monocyte ratio (LMR) are easily calculated from
venous circulating leukocyte count and differentiation. On
the other hand, modified Glasgow prognostic score (mGPS)
is categorized into three classes based on CRP and serum al-
bumin concentration, and represents not only SIR status but
also nutritional status. In various cancers, including advanced
NSCLC, higher NLR [9-11], lower LMR [12, 13] and Glas-
gow prognostic score (GPS) class 2 [14-17] are associated
with poorer prognosis. However, little has been known about
these three prognostic tools for a specific genetic subset of ad-
enocarcinoma with wild-type EGFR.

In this study, we evaluated the prognostic value of NLR,
LMR, mGPS and combination of these three prognostic tools
in patients with pulmonary adenocarcinoma with wild-type
EGFR.

Methods

Patient selection and study design

This was a retrospective and single institutional study. We
enrolled the patients who met all the following criteria: 1)
patients who initiated cytotoxic chemotherapy between July
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2007 and March 2017, 2) histologically or cytologically di-
agnosed adenocarcinoma, 3) the peptide nucleic acid-locked
nucleic acid PCR clamp method performed by LSI Medience
Cooperation (Tokyo, Japan) [18] confirmed wild-type EGFR
mutation status, 4) immunohistochemically negative or un-
known ALK rearrangement, 5) c-stage IIIB or IV according
to the 7th TNM classification of lung cancer by the Union for
International Cancer Control (UICC) [19], and 6) available
blood sample within 1 week of the first day of the first-line
chemotherapy. In December 2016, Japanese medical insurance
approved the first-line pembrolizumab for NSCLC with tumor
proportion score of PD-L1 expression > 50%. Our hospital be-
gan to adopt pembrolizumab in March 2017. Clinical data we
obtained from the medical records included age, sex, patho-
logical features, laboratory data, clinical course, and treatment
and efficacy. The albumin concentration, CRP, absolute counts
of neutrophil, lymphocyte and monocyte were collected us-
ing routine blood tests. Creatinine clearance (Ccr) was calcu-
lated based on Cockcroft-Gault equation with addition of 0.2
mg/dL on serum creatinine values measured by the enzymatic
method [20]. The NLR and LMR were calculated by dividing
the pretreatment venous absolute circulating neutrophil count
by the lymphocyte count, and the venous absolute circulating
lymphocyte count by the monocyte count, respectively. The
mGPS was formed by combination of elevated CRP and hy-
poalbuminemia [21]. Briefly, patients with elevated CRP (>
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Table 2. Treatment and Efficacy

All, N =159 LMR mGPS
<197,N=24 >197,N=135 P 0-1,N=120 2,N=39 P
First-line regimen
Single or combination (N)

Single/combination  4/155 0/24 4/131 1.002  4/116 0/39 0.572
Platinum-based (N)

CDDP/CBDCA 52/103 8/16 44/87 1.00®  43/73 9/30 0.122
PEM-containing (N) 77 13 64 0.66* 59 18 0.852
Bev-containing (N) 32 28 0.79* 23 0.65°
Concurrent TRT (N) 8 8 0.61* 6 1.00*

First-line response
RR (%) (95% CI) 40.9 (33.2-48.9) 8.3(1.0-27.0) 46.7(38.0-55.4) <0.01* 45.0 (35.9-54.3) 28.2(15.0-44.9) 0.09°
DCR (%) (95% CI) 69.8 (62.0 - 76.8) 33.3 (15.6-55.3) 76.3 (68.2-83.2) <0.01* 76.7 (68.1-83.9) 48.7(32.4-65.2) <0.01?
PFS (months) (95% CI) 5.4 (4.6 - 6.3) 2.7(1.0-3.7) 5.7(5.3-6.6) <0.01® 5.7(5.2-6.8) 3.1(1.6-5.3) 0.01°
Second or further line (N) 96 5 91 <0.01* 84 12 <0.01?
ICT (N) 20 1 19 0312 18 2 0.16?

aFisher’s exact test. °Log-rank test. Bev: bevacizumab; CBDCA: carboplatin; CDDP: cisplatin; Cl: confidence interval; DCR: disease control rate; ICI:
immuno-checkpoint inhibitor; LMR: lymphocyte to monocyte ratio; mGPS: modified Glasgow prognostic score; PEM: pemetrexed; PFS: progression-

free survival; RR: response rate; TRT: thoracic radiotherapy.

1.0 mg/dL) and hypoalbuminemia (< 3.5 g/dL), patients with
only elevated CRP (> 1.0 mg/dL), and patients with CRP < 1.0
mg/dL with or without hypoalbuminemia were categorized as
mGPS of 2, 1 and 0, respectively.

The response rate (RR), disease control rate (DCR), pro-
gression-free survival (PFS) and overall survival (OS) were
followed as those of our previous studies [22, 23]. The data
cut-off was November 30, 2017. The Osaka Police Hospital
Ethics Committee approved this study. Considering the char-
acteristic of anonymous and retrospective data, the written in-

Significant (p < 0.05) tests: 119 out of 139 (85.6%)
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formed consents were waived in this study.

Data analysis

The continuous, categorical and survival data were described
as the mean + standard deviation (SD), frequency, and median
(95% confidential intervals (Cls)), respectively. Fisher’s exact
test and Mann-Whitney U test were used in order to compare
the relative frequencies and continuous variables, respectively.

Significant (p < 0.05) tests: 128 out of 135 (94.8%)
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Figure 1. Hazard ratios and cutoff values of NLR and LMR for overall survival. (a) NLR and (b) LMR. The vertical line designates
the optimal cutoff values with the most significant (log-rank test) split. The plots were determined using the R software-based
biostatistical tool, Cutoff Finder. LMR: lymphocyte to monocyte ratio; NLR: neutrophil to lymphocyte ratio; HR: hazard ratio;

OS:overall survival.
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Table 3. Univariate and Multivariate Cox Proportional Hazard Analysis of Factors Associated With Overall Survival

Univariate Multivariate
HR 95% CI P HR 95% CI P

Age (years), <75 vs. > 75 1.47 0.97-2.23 0.07 1.21 0.78 - 1.89 0.39
Sex, female vs. male 1.50 0.99 -2.26 0.054 1.13 0.73-1.73 0.59
Stage I1IB vs. IV 1.10 0.68 - 1.76 0.70

ECOGPS,0-1vs.2-4 4.77 3.07 - 7.40 <0.01 3.43 2.12-5.53 <0.01
BMI, > 18.5 vs. < 18.5 0.98 0.92 - 1.04 0.45

Smoking status, NS, Ex vs. CS 1.14 0.80 - 1.64 0.47

Hemoglobin (g/dL) 0.94 0.83-1.05 0.28

Cer (mL/min) (/10) 0.92 0.82-1.03 0.15

Sodium (mEgq/L) (/10) 0.61 0.42 - 0.90 0.01 1.28 0.78 - 2.10 0.33
LDH (IU/L) (/100) 1.03 0.99 - 1.06 0.15

ALP (IU/L) (/100) 1.06 0.99-1.13 0.08 1.00 0.92 -1.09 0.99
NLR, <4.05 vs. >4.05 2.17 1.50-3.13 <0.01 1.09 0.67 - 1.78 0.72
LMR, <1.97 vs. >1.97 0.22 0.14-0.36 <0.01 0.39 0.21-0.72 <0.01
mGPS, 0,1 vs. 2 2.60 1.73-3.90 <0.01 1.95 1.20-3.16 <0.01

ALP: alkaline phosphatase; BMI: body mass index; Cl: confidence interval; Ccr: creatinine clearance; CS: current smoker; ECOG PS: Eastern Co-
operative Oncology Group performance status; Ex: ex-smoker; HR: hazard ratio; LDH: lactate dehydrogenase; mGPS: modified Glasgow prognostic
score; LMR: lymphocyte to monocyte ratio; NLR: neutrophil to lymphocyte ratio; NS: non-smoker.

Spearman’s rank-order was used to test correlation between
non-parametric data of NLR and LMR. The optimal cutoff
values of NLR and LMR were determined using a Bio-statis-
tical tool Cutoff Finder, a web-based R software (http://mol-
path.charite.de/cutoft/) [24]. We divided our patients into two
groups according to NLR, LMR and mGPS. Kaplan-Meier
method and log-rank test were adopted to evaluate PFS and
0S8, and compare survival times of two or three groups, respec-
tively. For the multiple comparisons, P-values were corrected
using the Bonferroni method. Cox proportional hazard analy-
ses investigated independent prognostic factors, and expressed
the results as hazard ratios (HRs) and 95% CI. The variables
with P-value < 0.1 in the preceding univariate analysis pro-
ceeded into the following multivariate analysis. All P-values
were two-sided and P-value < 0.05 was considered statistically
significant. All statistical analyses were performed with EZR
(Saitama Medical Center, Jichi Medical University, Saitama,
Japan), which is a graphical user interface for R (The R Foun-
dation for Statistical Computing, Vienna, Austria) [25].

Results

We enrolled 159 patients into this study. As of the data cut-off,
120 patients were dead. Among them, 96, 13 and 11 patients
died at our hospital, at home and at other medical institutions,
respectively. Thirteen were lost to follow-up after transfer to
other medical institutions. Two were missing. Twenty-four
were still alive. Except for one patient, all patients discontin-
ued the first-line chemotherapy, because of PD in 83, adverse
effects in 27, deteriorated comorbidity or general condition in
22, completion of pre-defined courses in 18 and patients’ re-
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fusal in eight.

Table 1 shows backgrounds and laboratory data of 159
patients at the start of the first-line chemotherapy. By means
of immunohistochemistry, 86 patients (54%) were tested for
ALK rearrangement. As a result, none of them had positive
ALK rearrangement. There was a significant inverse correla-
tion between NLR and LMR (r=-0.71, P <0.01). Table 2 pre-
sents treatment and efficacy. The Cutoff Finder found 4.05 and
1.97 as the optimum cut-off points for NLR and LMR when
assessing OS (Fig. 1), and divided 159 patients into higher and
lower groups. The OS of 159 patients was median 15.0 months
(95% CI 11.4 - 18.2 months).

As favorable prognostic factors for OS, univariate Cox
hazard analysis detected Eastern Cooperative Oncology Group
performance status (ECOG PS) 0 - 1 (HR 4.77, 95% CI: 3.07 -
7.40; P <0.01), higher sodium concentration (/10 mEq/L) (HR
0.61, 95% CI: 0.42 - 0.90; P = 0.01), NLR < 4.05 (HR 2.17,
95% CI: 1.50-3.13; P<0.01), LMR > 1.97 (HR 0.22, 95% CI:
0.14-0.36; P<0.01) and mGPS 0 - 1 (HR 2.60, 95% CI: 1.73 -
3.90; P <0.01). The subsequent multivariate analysis detected
ECOGPS0-1(HR3.43,95%CI: 2.12-5.53; P<0.01), LMR
>1.97 (HR 0.39, 95% CI: 0.21 - 0.72; P < 0.01) and mGPS 0 -
1 (HR 1.95,95% CI: 1.20 - 3.16; P < 0.01) (Table 3).

Both high LMR group (LMR > 1.97) and mGPS 0 - 1
group included more patients with ECOG PS 0 - 1, higher
BMI, lower neutrophil count, higher lymphocyte count, lower
monocyte count, lower NLR, higher LMR, higher sodium con-
centration, lower ALP, higher albumin and lower CRP level
(Table 1). The RR and DCR were higher in high LMR and
mGPS 0 - 1 groups than in low LMR and mGPS 2 groups,
respectively. High LMR and mGPS 0 - 1 groups were more
likely to receive second or further chemotherapy. PFS and OS

www.wjon.org
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Figure 2. Kaplan-Meier curves of overall survival according to LMR and mGPS. (a) LMR. (b) mGPS. LMR: lymphocyte to mono-

cyte ratio; mGPS: modified Glasgow prognostic score.

of high LMR and mGPS 0 - 1 groups were significantly longer
than those of low LMR and mGPS 2 groups, respectively (Ta-
ble 2 and Fig. 2).

We divided 159 patients into three groups, both LMR >

1.97 and mGPS 0 - 1, either LMR < 1.97 or mGPS 2, and both
LMR < 1.97 and mGPS 2. The OS of both LMR < 1.97 and
mGPS 2 was significantly shorter than the other two groups
(Fig. 3). After adjustment for age, sex, ECOG PS, sodium,

1.0 - Groups N Median 95%ClI
E (months)
T 1:LMR21.967 + mGPS 0-1 11 18.9 16.4-24.2
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Figure 3. Kaplan-Meier curves of overall survival according to combination of LMR and mGPS. LMR: lymphocyte to monocyte

ratio; mGPS: modified Glasgow prognostic score.
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Table 4. Cox Proportional Hazard Analysis of Overall Survival
According to Combination of LMR and mGPS

HR 95% CI P
LMR >1.97+mGPS0- 1 1
LMR < 1.97 or mGPS 2 1.65 0.96 -2.83 0.07

LMR <1.97 + mGPS 2 5.98 2.64-13.5 <0.01

Adjusted for age, sex, ECOG PS, sodium, ALP and NLR. CI: confi-
dence interval; HR: hazard ratio; mGPS: modified Glasgow prognostic
score; LMR: lymphocyte to monocyte ratio.

ALP and NLR, multivariate analysis found both LMR < 1.97
and mGPS 2 as a poorer prognostic combination than both
LMR > 1.97 and mGPS 0 - 1 (Table 4).

Discussion

This study focused on a histologically and genetically specific
subset of NSCLC, adenocarcinoma with wild-type EGFR. This
was the first study that demonstrated both LMR and mGPS as
useful prognostic markers for the specific subset of NSCLC.
We also showed that combination of LMR and mGPS selected
patients with poor prognosis.

Our multivariate Cox hazard analysis and comparisons of
OS according to LMR and mGPS showed these two markers as
independent prognostic factors for OS of those selected popu-
lation. In this study, NLR was not an independent prognostic
factor for OS of adenocarcinoma with wild-type EGFR. This
result was contrary to that of our previous study, in which it
was not LMR, but NLR that had been selected as an independ-
ent factor for OS of NSCLC harboring positive EGFR muta-
tion [26]. Our two studies were different in the patient cohorts,
genetic backgrounds and chemotherapeutic regimens. LMR
has been demonstrated as a prognostic factor for OS and PFS
of advanced stage patients with non-specific NSCLC [13, 27]
and NSCLC with positive EGFR mutation [28] (Table 5 [13,

26-28]). On the other hand, six studies showed GPS as a prog-
nostic factor for advanced stage of non-specific NSCLC [15,
16, 29-32]. In contrast, Zhu et al failed to detect mGPS as a
significant prognostic factor for OS and PFS, and developed a
new SIR-based prognostic score consisting of CRP, lactate de-
hydrogenase (LDH) and cancer antigen125 [33] (Table 6) [16,
29-34]. In our previous study, we did not collect pretreatment
data of serum albumin concentration, and not analyze mGPS
in patients with positive EGFR mutation [26]. To our knowl-
edge, there was no study that had shown mGPS as a prognostic
factor in these selected patients harboring driver mutation. The
optimal biomarkers may vary according to tumor subtypes.
Combination of LMR and mGPS was useful to select pa-
tients with poorer prognosis. Combination of some prognostic
tools potentially stratifies patients according to their predict-
able prognosis. Our multivariate analysis and comparisons of
survival curves demonstrated that patients with LMR < 1.97 +
mGPS 2 had the worst prognosis. We oncologists should re-
consider systemic chemotherapy for these selected population.
There were some limitations in this study. First, our study
was so small that some other biomarkers, especially NLR, might
be overlooked as significant prognostic factors. Second, our
single-centered and retrospective study might include case bias.

Conclusion

LMR and mGPS are independent prognostic markers for pul-
monary adenocarcinoma with wild-type EGFR. Combination
of LMR and mGPS can stratify patients according to progno-
sis.
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Table 5. Review of Previous Studies of LMR as a Prognostic Factor for Advanced NSCLC [13, 26-28]

Multivariate analyses

Author (year) Country N Patient treatment Cut-off (0N PFS

HR (95% CI) P HR (95% CI) P
Lin et al China 370  Stage IIIB or 1V, 4.56 0.530(0.409 - 0.687) <0.001 0.660 (0.512-0.851) 0.001
(2014) [13] platinum-based doublet
Chen et al Taiwan 253  EGFR mt (+) first- 3.29 2.36 (1.66 - 3.35) <0.001 1.71(1.14 - 2.56) 0.009
(2015) [28] line EGFR-TKIs
Chang et al Taiwan 490  Stage IV 3.1 1.844 (1.212-1.837) <0.001 NA NA
(2017) [27]
Our (2017) Japan 152 EGFR mt (+), 5.09 0.88 (0.76 - 1.01) 0.07 1.00 (0.90 - 1.12) 0.99
[26] EGFR-TKIs
Our Japan 159  Stage IIIB or IV, Ad, 1.97 0.39(0.21 - 0.72) <0.01 NA NA

platinum-based

Ad: adenocarcinoma; Cl: confidence interval; EGFR: epidermal growth factor receptor; HR: hazard ratio; LMR: lymphocyte to monocyte ratio; mt:
mutation; NA: not assessed; NSCLC: non-small cell lung cancer; PFS: progression-free survival; OS: overall survival; TKI: tyrosine kinase inhibitor.
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Table 6. Review of Previous Studies of GPS as a Prognostic Factor for Advanced NSCLC [16, 29-34]

oS PFS
Author (year) Country N  Patient treatment Variables
HR (95% CI) P HR (95%CI) P
Forrest et al (2004) [29] UK 109 Inoperable, platinum- GPS 1.88 (1.25-2.84) 0.002 NA NA
based chemotherapy
Meek et al (2010) [31] UK 56  Inoperable mGPS ND <0.001 NA NA
Leung et al (2012) [16] UK 261 Inoperable mGPS 0,1,2 1.67 (1.28-2.19) <0.0001 NA NA
Simmons et al (2015) [32] UK 390 Stage IVNSCLC (N mGPS 0, 1,2 1.67 (1.40-2.00) <0.001 NA NA
=288) or ES-SCLC
Jiang et al (2015) [34] China 138 Stage IIIB or IVCDDP-  0Ovs. 1 0.8(0.4-0.9) 0.02 0.8(0.5-0.9) 0.03
based chemotherapy 0vs.2 0.5(0.2-0.9) 0.6 (0.2 - 0.8)
Zhu et al (2016) [33] China 105 TInoperable stage lIBor  mGPS 0, 1,2 1.19(0.81-1.75) 0.374 1.10 (0.79 - 1.53) 0.579
IV, first-line chemotherapy
Lvetal (2017) [30] China 266 Recurrence after resection, mGPS 0 1.47 (1.15-1.88) 0.002 NA NA
systemic chemotherapy -1vs.2
Our Japan 159 Stage IIIB or IV, Ad, mGPS 0 1.95(1.20-3.16) <0.01 NA NA
platinum-based -1vs.2

Ad: adenocarcinoma; CDDP: cisplatin; Cl: confidence interval; ES-SCLC: extensive stage small cell lung cancer; GPS: Glasgow prognostic score;
HR: hazard ratio; mGPS, modified Glasgow prognostic score; NA: not assessed; ND: not described; NSCLC: non-small cell lung cancer; OS: overall
survival; PFS: progression-free survival.
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