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Gustave Roussy Immune Score and Royal Marsden 
Hospital Prognostic Score Are Prognostic Markers for 

Extensive Disease of Small Cell Lung Cancer

Seigo Minamia, b, c, Shouichi Iharaa, Kiyoshi Komutab

Abstract

Background: The Royal Marsden Hospital prognostic score (RMH 
score) and the Gustave Roussy immune score (GRIm-score) were 
developed in order to select more suitable patient for phase I trials. 
Lactate dehydrogenase (LDH) and serum albumin concentration are 
common risk factors to these two systems. As the third risk factor, 
the RMH score and the GRIm-score adopt number of metastatic sites 
and neutrophil-to-lymphocyte ratio (NLR), respectively. We aimed to 
investigate whether these two systems are also useful for extensive 
disease of small cell lung cancer (ED-SCLC).

Methods: We retrospectively collected 128 patients who had initiat-
ed platinum-based chemotherapy at our hospital between September 
2007 and March 2018. We divided our patients into low (score 0 - 1) 
and high (2 - 3) score groups, and compared overall survival (OS) and 
progression-free survival (PFS) between them. Multivariate Cox pro-
portional hazard analyses found prognostic factors of survival times.

Results: Regarding GRIm-score, OS was significantly shorter in high 
score group than in low score group (median 6.1 vs. 11.4 months, P 
< 0.01), while no significant difference was observed in PFS (median 
4.7 vs. 5.0 months, P = 0.12). Both OS (median 6.9 vs. 12.4 months, 
P < 0.01) and PFS (median 4.4 vs. 5.4 months, P = 0.01) were signifi-
cantly shorter in high RMH score group than in low group. Multivari-
ate analyses detected both high GRIm-score (hazard ratio (HR) 1.80, 
95% confidence interval (CI) 1.20 - 2.72, P < 0.01) and high RMH 
score (HR 1.93, 95% CI 1.27 - 2.92, P < 0.01) as independent worse 
prognostic factors of OS, and then only high RMH score (HR 1.53, 
95% CI 1.04 - 2.25, P = 0.03) as independent worse prognostic factor 
of PFS.

Conclusions: Both RMH score and GRIm-score are useful as inde-

pendent prognostic factors of OS in ED-SCLC. However, only RMH 
score is an independent prognostic factor of PFS.

Keywords: Gustave Roussy immune score; Royal Marsden Hospital 
prognostic score; Extensive disease; Small cell lung cancer; Neutro-
phil-to-lymphocyte ratio; Number of metastatic sites; Lactate dehy-
drogenase; Serum albumin

Introduction

The Royal Marsden Hospital prognostic score (RMH score) 
was developed and validated in 2008 - 2009 as an objective 
prognostic scoring system to aid the patient selection for phase 
I trials of new cytotoxics and targeted therapies [1, 2]. This 
system is based on the three risk variables: lactate dehydro-
genase (LDH) (within normal range (0) vs. higher than upper 
limit of normal range (ULN) (1)), serum albumin (≥ 3.5 g/dL 
(0) vs. < 3.5 g/dL (1)) and sites of metastasis (0 - 2 sites (0) 
vs. three or more sites (1)). Thereafter, in 2017, the Gustave 
Roussy immune score (GRIm-score) was developed on the ba-
sis of RMH scoring system in order to select better patients for 
phase I trials of immune-checkpoint therapies (ICTs) [3]. In 
the ICT phase I cohort, higher neutrophil-to-lymphocyte ratio 
(NLR), but not the number of metastases, was associated with 
a decrease in survival. Thus, the number of metastatic sites in 
the RMH score was replaced by NLR (≤ 6 (0) vs. > 6 (1)) in 
the GRIm-score. These two scoring systems were developed 
for phase I trials and have been validated only in phase I tri-
als. Recently, we demonstrated these two scoring systems as 
useful prognostic biomarkers for practical immune-checkpoint 
inhibitor (ICI) monotherapy for pretreated non-small cell lung 
cancer (NSCLC) patients [4], and then high GRIm-score as a 
prognostic marker of shorter overall survival (OS) for wild-
type epidermal growth factor receptor (EGFR) adenocar-
cinoma and as a predictive marker of poor progression-free 
survival (PFS) for EGFR-mutant NSCLC [5]. Thus, these two 
scores may be useful prognostic biomarkers not only for phase 
I trials but also for various types of malignancies.

Small cell lung cancer (SCLC) aggressively progresses, 
easily metastasizes and results in poor prognosis, despite mi-
nor histopathology and high sensitivity to chemotherapy. At 
the time of diagnosis, the disease is usually advanced regional-
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ly or metastatic, and is not an indication for curative-intent tho-
racic radiotherapy. Previous studies have indicated that high 
LDH [6-9], low albumin [8, 9], high NLR [10, 11] and more 
metastatic sites [9, 12] were associated with poor outcomes in 
ED-SCLC patients. However, little is known about RMH score 
and GRIm-score for ED-SCLC.

This study aimed to evaluate RMH score and GRIm-score 
as independent prognostic markers for ED-SCLC patients 
treated with platinum-based chemotherapy.

Materials and Methods

Patients and study design

Our single-institutional and retrospective study included the 
following patients: 1) pathologically confirmed SCLC; 2) pa-
tients who had started the first-line platinum-based combina-
tion chemotherapy between September 2007 and March 2018 
at our hospital; 3) clinical stage IIIB or IV in the seventh TNM 
classification of lung cancer by the Union for International 
Cancer Control (UICC) [13]; and 4) pretreatment serum al-
bumin, LDH, differential count of leukocyte within 2 weeks 
before the first day of chemotherapy. We excluded the patients 
with clinical stage IIIB who had received curative-intent con-
current thoracic radiotherapy with chemotherapy. From our 
electrical medical chart, we collected the following data: sex, 
age, height, body weight, smoking habits and history, Eastern 
Cooperative Oncology Group (ECOG) performance status 
(PS), metastatic sites, absolute numbers of neutrophils and 
lymphocytes (cells/µL), serum albumin concentration (mg/
dL), first-line regimens, chemotherapeutic response accord-
ing to the Response Evaluation Criteria in Solid Tumors (RE-
CIST) version 1.1 [14], second or later line regimens, PFS and 
OS. The definitions of response rate (RR), disease control rate 
(DCR), PFS, OS, NLR, RMH score and GRIm-score followed 
those of our previous studies [4, 5]. According to the sum of 
the three factors of RMH score and GRIm-score, we divided 
our patients into two score groups: low (total score of 0 or 
1) and high (2 or 3). The data cut-off date was December 31, 
2019. The Osaka Police Hospital Ethics Committee approved 
this study. This study observed the Declaration of Helsinki.

Data analyses

Using median with interquartile range (IQR) and Mann-Whit-
ney U test, frequencies and Fisher exact test, median time 
(months) with 95% confidential intervals (CI) and Kaplan-
Meier method with log-rank test, we described and then com-
pared continuous, categorical and survival time data, respec-
tively. Using Spearman’s rank correlation coefficient (rs), we 
identified relationships between two non-parametric scores. As 
independent factors associated with OS and PFS, multivari-
ate Cox proportional hazards models evaluated the following 
pre-defined explanatory variables: age (< 75 vs. ≥ 75 years), 
body mass index (BMI) (≥ 18.5 vs. < 18.5), platinum base 
(carboplatin vs. cisplatin), ECOG-PS (0 - 1 vs. 2 - 4), number 

of metastatic sites (< 3 vs. ≥ 3) with GRIm-score or NLR (≤ 
6 vs. > 6) with RMH score. The cut-off age of the Japanese 
late-stage medical care system for the elderly is 75 years. The 
nutritional cut-off BMI of underweight is < 18.5. We described 
these results by hazard ratios (HRs) with 95% CI. We consid-
ered P-value < 0.05 as statistically significant difference. Us-
ing EZR (Saitama Medical Center, Jichi Medical University, 
Saitama, Japan) [15], which is a graphical user interface for 
R (The R Foundation for Statistical Computing, Vienna, Aus-
tria), we performed all statistical analyses.

Results

We collected 128 ED-SCLC patients treated with cisplatin 
(CDDP) or carboplatin (CBDCA)-based chemotherapy. Their 
median age and BMI were 72.0 (IQR 66.0 - 77.3) and 22.3 
(19.5 - 24.9), respectively. We divided them into high and low 
RMH score or GRIm-score groups. RMH score and GRIm-
score were significantly correlated (rs = 0.83, P < 0.01). Table 
1 shows patients’ distribution of these two scores. None was 
in a group of low RMH and high GRIm-score, while 26 were 
in a group of high RMH and low GRIm-score. The patients’ 
numbers of NLR ≤ 6 and metastatic sites < 3, NLR ≤ 6 and 
metastatic sites ≥ 3, NLR > 6 and metastatic sites < 3, and NLR 
> 6 and metastatic sites ≥ 3 were 60, 47, 5 and 16, respectively 
(P < 0.01) (Tables 2 and 3). Brain and thoracic irradiations 
were performed in 28 and 10 patients during their cancer treat-
ment period. Until the data cut-off, 108 patients died at our 
hospital (N = 81), at other hospitals (N = 18) and at home (N = 
9), 16 were missing and four were still alive. Except for seven 
patients, 121 experienced progressive disease (PD) or death 
without confirmed PD. The reasons of discontinuation of the 
first-line chemotherapy were PD in 47 patients, completion of 
pre-defined courses in 45, adverse effects in five, deteriorated 
general conditions in 12, deteriorated other diseases in 11, pa-
tient’s refusal in five, sudden death due to unknown reason in 
one, suicide in one and transfer to other nursing institutions in 
one.

Poorer ECOG-PS, more frequent metastatic sites ≥ 3, 
lower DCR, lower rate of second or later line and amrubicin 
regimen, higher NLR, higher LDH and lower serum albumin 
concentration were common to high GRIm-score and high 
RMH score groups (Tables 2 and 3). Lower proportion of brain 
irradiation and lower BMI were observed in high GRIm-score 

Table 1.  Distribution of GRIm-Score and RMH Score

GRIm-score
RMH score

0 1 2 3 Total
0 17 6 0 0 23
1 0 30 26 0 56
2 0 0 22 15 37
3 0 0 4 8 12
Total 17 36 52 23 128

GRIm-score: Gustave Roussy immune score; RMH score: Royal Mars-
den Hospital prognostic score.
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Table 2.  Baseline Characteristics, Treatment and Laboratory Data According to GRIm-Score

GRIm-score
P

Low High
N 79 49
Backgrounds
    Sex (N)
        Male/female 65/14 36/13 0.27a

    Age (years)
        Median (IQR) 71 (64 - 76) 72 (66 - 81) 0.17b

        < 75/≥ 75 years 49/30 30/19 1.00a

    Smoking status (N)
        NS/Ex/CS/unknown 1/24/53/1 2/17/30/0 0.69a

    BMI
        Median (IQR) 23.1 (20.3 - 26.2) 21.1 (19.0 - 23.8) < 0.01b

        ≥ 18.5/< 18.5 (N) 72/7 40/9 0.17a

    ECOG-PS (N)
        0 - 1/2/3 57/18/4 20/13/16 < 0.01a

    Metastatic sites (N)
        < 3/≥ 3 46/33 19/33 0.045a

Treatment
    Regimen (N)
        Platinum-based
            Cisplatin/carboplatin 20/59 11/38 0.83a

        Partner drugs
            Etoposide/irinotecan 67/12 46/3 0.16a

    Efficacy
        CR/PR/SD/PD/NE 2/51/11/11/4 0/25/6/10/8 0.14a

        ORR (%) (95% CI) 67.1 (55.6 - 77.3) 51.0 (36.3 - 65.6) 0.09a

        DCR (%) (95% CI) 81.0 (70.6 - 89.0) 63.3 (48.3 - 76.6) 0.04a

    Second or later line (N) 51 18 < 0.01a

        Amrubicin (N) 38 11 < 0.01a

        Topotecan (N) 10 3 0.37a

        Irinotecan (N) 6 1 0.25a

    Radiotherapy
        Brain 22 6 0.048a

        Thoracic 6 4 1.00a

Laboratory data
    NLR
        Median (IQR) 2.7 (2.0 - 4.1) 4.7 (3.3 - 8.7) < 0.01b

        > 6 (N) 1 20 < 0.01a

    LDH (U/L)
        Median (IQR) 233 (196.5 - 350) 398 (280 - 493) < 0.01b

        > ULN (N) 43 48 < 0.01a

    Albumin (g/dL)
        Median (IQR) 3.9 (3.6 - 4.1) 3.1 (2.7 - 3.4) < 0.01b
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Table 3.  Baseline Characteristics, Treatment and Laboratory Data According to RMH Score

RMH score
P

Low High
N 54 74
Backgrounds
    Sex (N)
        Male/female 45/9 56/18 0.38a

    Age (years)
        Median (IQR) 72 (66 - 76) 71.5 (65.3 - 80) 0.83b

        < 75/≥ 75 years 33/21 46/28 1.00a

    Smoking status (N)
        NS/Ex/CS/unknown 1/19/34/0 2/22/49/1 0.93a

    BMI
        Median (IQR) 22.8 (19.8 - 26.1) 21.3 (19.4 - 24.3) 0.22b

        ≥ 18.5/< 18.5 (N) 49/5 63/11 0.42a

    ECOG-PS (N)
        0 - 1/2/3 39/13/2 38/18/18 < 0.01a

    Metastatic sites (N)
        < 3/≥ 3 47/7 18/56 < 0.01a

Treatment
    Regimen (N)
        Platinum-based
            Cisplatin/carboplatin 12/42 19/55 0.68a

        Partner drugs
            Etoposide/irinotecan 46/8 67/7 0.41a

    Efficacy
        CR/PR/SD/PD/NE 1/35/10/7/1 1/41/7/14/11 0.04a

        ORR (%) (95% CI) 66.7 (52.5 - 78.9) 56.8 (44.7 - 68.2) 0.27a

        DCR (%) (95% CI) 85.2 (72.9 - 93.4) 66.2 (54.3 - 76.8) 0.02a

    Second or later line (N) 39 30 < 0.01a

        Amrubicin (N) 28 21 < 0.01a

        Topotecan (N) 4 9 0.56a

        Irinotecan (N) 4 3 0.45a

    Radiotherapy
        Brain 15 13 0.20a

        Thoracic 5 5 0.74a

Laboratory data

GRIm-score
P

Low High
        < 3.5 g/dL (N) 12 42 < 0.01a

aFisher exact test. bMann-Whitney U test. BMI: body mass index; CI: confidence interval; CR: complete response; CS: current smoker; DCR: disease 
control rate; ECOG-PS: Eastern Cooperative Oncology Group performance status; Ex: ex-smoker; GRIm-score: Gustave Roussy immune score; 
IQR: interquartile range; LDH: lactate dehydrogenase; NE: not evaluated; NLR: neutrophil-to-lymphocyte ratio; NS: non-smoker; ORR: overall re-
sponse rate; PD: progressive disease; SD: stable disease; ULN: upper limit of normal.

Table 2.  Baseline Characteristics, Treatment and Laboratory Data According to GRIm-Score - (continued)
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group than in low group (Table 2).
OS was significantly shorter in high GRIm-score group 

than in low group (median 6.1 vs. 11.4 months, P < 0.01) (Fig. 
1a), while no significant difference was observed in PFS be-
tween low and high GRIm-score groups (median 4.7 vs. 5.0 
months, P = 0.12) (Fig. 2a). In contrast, both OS (median 6.9 
vs. 12.4 months, P < 0.01) (Fig. 1b) and PFS (median 4.4 vs. 
5.4 months, P = 0.01) (Fig. 2b) were significantly shorter in 
high RMH score group than in low group.

In addition to ECOG-PS, multivariate Cox hazard propor-
tional analyses detected number of metastases ≥ 3 (hazard ratio 
(HR) 1.97, 95% CI 1.29 - 3.02, P < 0.01), high GRIm-score 
(HR 1.80, 95% CI 1.20 - 2.72, P < 0.01) and high RMH score 
(HR 1.93, 95% CI 1.27 - 2.92, P < 0.01) as independent prog-
nostic factors of OS (Table 4). Multivariate analyses found 
number of metastases (HR 1.60, 95% CI 1.09 - 2.34, P = 0.02) 
and high RMH score (HR 1.53, 95% CI 1.04 - 2.25, P = 0.03) 

as independent prognostic factors of PFS (Table 5).

Discussion

This was the first study that evaluated RMH score and GRIM-
score for ED-SCLC. We demonstrated that, based on our 
comparisons of survival curves and multivariate analyses, 
both pretreatment RMH score and GRIm-score are signifi-
cant prognostic markers of OS of ED-SCLC patients. Thus, 
these two scores are useful not only for experimental phase 
I trials [1-3] and some subsets of NSCLC practically treated 
with chemotherapy or ICT [4, 5], but also for practical setting 
of ED-SCLC treated with standard regimen, platinum-based 
chemotherapy. We may use these two scoring systems in vari-
ous practical settings and for various malignancies.

Interestingly, a significant prognostic biomarker of PFS of 

RMH score
P

Low High
    NLR
        Median (IQR) 2.6 (2.0 - 4.0) 4.1 (2.7 - 5.8) < 0.01b

        > 6 (N) 2 19 < 0.01a

    LDH (U/L)
        Median (IQR) 212 (186 - 314) 332 (266 - 490) < 0.01b

        > ULN (N) 23 68 < 0.01a

    Albumin (g/dL)
        Median (IQR) 3.9 (3.7 - 4.1) 3.3 (2.8 - 3.8) <0.01b

        < 3.5 g/dL (N) 7 47 <0.01a

aFisher exact test. bMann-Whitney U test. BMI: body mass index; CI: confidence interval; CR: complete response; CS: current smoker; DCR: disease 
control rate; ECOG-PS: Eastern Cooperative Oncology Group performance status; Ex: ex-smoker; IQR: interquartile range; LDH: lactate dehydroge-
nase; NE: not evaluated; NLR: neutrophil-to-lymphocyte ratio; NS: non-smoker; ORR: overall response rate; PD: progressive disease; RMH score: 
Royal Marsden Hospital prognostic score; SD: stable disease; ULN: upper limit of normal.

Table 3.  Baseline Characteristics, Treatment and Laboratory Data According to RMH Score - (continued)

Figure 1. Kaplan-Meier curves of overall survival according to GRIm-score (a) and RMH score (b). GRIm-score: Gustave Roussy 
immune score; RMH score: Royal Marsden Hospital prognostic score.
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Table 4.  Multivariate Cox Hazard Proportional Analyses of Overall Survival of All Patients

Variable
GRIm-score RMH score

HR (95% CI) P HR (95% CI) P
Age (years)
    < 75 1 (Reference) 1 (Reference)
    ≥ 75 1.34 (0.87 - 2.06) 0.19 1.29 (0.82 - 2.02) 0.27
BMI
    ≥ 18.5 1 (Reference) 1 (Reference)
    < 18.5 1.39 (0.79 - 2.45) 0.25 1.57 (0.89 - 2.77) 0.12
Platinum-based
    Cisplatin 1 (Reference) 1 (Reference)
    Carboplatin 0.94 (0.54 - 1.62) 0.82 0.82 (0.48 - 1.41) 0.48
ECOG-PS
    0 - 1 1 (Reference) 1 (Reference)
    2 - 4 2.16 (1.41 - 3.31) < 0.01 2.12 (1.38 - 3.24) < 0.01
No. of metastases
    < 3 1 (Reference)
    ≥ 3 1.97 (1.29 - 3.02) < 0.01
GRIm-score
    Low (0 - 1) 1 (Reference)
    High (2 - 3) 1.80 (1.20 - 2.72) < 0.01
NLR
    < 6 1 (Reference)
    ≥ 6 1.17 (0.65 - 2.09) 0.60
RMH score
    Low (0 - 1) 1 (Reference)
    High (2 - 3) 1.93 (1.27 - 2.92) < 0.01

BMI: body mass index; CI: confidence interval; ECOG-PS: Eastern Cooperative Oncology Group performance status; GRIm-score: Gustave Roussy 
immune score; HR: hazard ratio; NLR: neutrophil-to-lymphocyte ratio; RMH score: Royal Marsden Hospital prognostic score.

Figure 2. Kaplan-Meier curves of progression-free survival according to GRIm-score (a) and RMH score (b). GRIm-score: Gus-
tave Roussy immune score; RMH score: Royal Marsden Hospital prognostic score.
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first-line platinum-based chemotherapy was not GRIm-score, 
but RMH score. Serum albumin and LDH levels are common 
to these two systems. The difference between them is only 
NLR or number of metastases. Furthermore, in our multivari-
ate analyses, a significant factor associated with PFS and OS 
was not NLR, but number of metastases. Our two hypotheses 
on the discrepancy between these two variables are as follows. 
1) The cut-off point, 6, of NLR in GRIm-score is much high-
er than those, 3 - 4, of the previous studies that had detected 
NLR as a significant prognostic factor for SCLC [16-18]. 2) 
The number of metastases, i.e. extent of cancer spread, may 
be more important in contribution to survival than NLR, i.e. a 
marker of patient’s inflammatory response.

We have to be careful to some limitations in our study. 
First, a selection bias might exist in such a retrospective, sin-
gle-institutional and small sample-sized study. Second, our 
study accrued patients who had initiated chemotherapy before 
August 2019, when atezolizumab was approved as a combina-
tion partner of carboplatin plus etoposide by Japanese medical 
insurance. Thus, our study is unable to respond to a new era 

of combination immunotherapy for ED-SCLC. It is interesting 
whether these biomarkers are also useful for this new treat-
ment option.

Conclusion

Both RMH score and GRIm-score are useful as independent 
prognostic factors of OS in ED-SCLC. However, only RMH 
score is an independent prognostic factor of PFS.
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