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Résumeé :

Introduction : Un ratio neutrophile / lymphocyte (NLR) supérieur a 4 a I’initiation du traitement par
immunothérapie ou anti BRAF pour les mélanomes métastatiques (MM) est un facteur indépendant
d’évolution péjorative dans le mélanome métastatique. L’objectif de notre étude est de démontrer qu’un
NLR supérieur a 4 avant de débuter le traitement combiné par inhibiteur de BRAF (BRAFi) et de MEK

(MEKi) pour un MM est un facteur associé a une survie plus courte.

Matériel et méthodes : Dans cette étude rétrospective multicentrique frangaise, nous avons inclus les

patients traités par le traitement combiné BRAFi + MEKIi entre avril 2015 et Juillet 2018. Pour chaque
patient nous avons cherché les données pré thérapeutiques suivantes : hémogramme (NFS), LDH,
Performance Status OMS (PS), Stade AJCC (8™ édition) ainsi que la prise de corticoides. Les critéres
d’exclusion étaient I’absence de NFS pré-tthérapeutique ou un délai supérrieur a un mois entre le début

du BRAFi et du MEKi

Résultats: 76 patients ont été inclus, 19 exclus car le délais entre 1’introduction du BRAFi et du MEKi
¢tait supérieure a 1 mois. Le Breslow médian était de 3,0mm. Tous les patients étaient mutés BRAF,
Chez 50 patients la mutation V60OE était présente, la mutation V600K était retrouvée chez 7 patients. 7
patients étaient au stade III inopérable, 50 au stade IV dont 18 M1d. La LDH était élevée dans 28 cas,
>2N chez 14 patients. 45 patients ont progressé et 31 sont décédés. La médiane de survie sans
progression (PFS) est de 8,4 mois (IQR 4,8-21,6) celle de la survie globale (OS) de 24 mois (IQR 9,6-
32,4). La médiane du RNL a MO est de 3,0 (IQR 1,8-3,9).

En analyse univariée, le NLR >4 et le PS>2 étaient associés a une PFS et une OS plus courte. En analyse
multivariée, le NLR est associé a I’OS mais pas a la PFS. L’amélioration du ratio a M3 en univarié n’est

pas associée a I’0OS ni a la PFS.

Conclusion : Le NLR pré thérapeutique est un facteur pronostique indépendant associé a une durée

réduite de I’OS des malades traités par le traitement combiné BRAFi+MEKi.



Mots clefs : mélanome métastatique, BRAFi, MEKi, facteur pronostic, NLR



Abstract :

Title : A high neutrophil to lymphocyte ratio prior to BRAF + MEK inhibitors treatment is a predictor

of poor progression-free survival in patients with metastatic melanoma

Introduction. High neutrophil-to-lymphocyte ratio (NLR) indicates poor outcome in melanoma. We
aimed to determine whether high pretreatment NLR is associated with overall survival (OS) and
progression-free survival (PFS) in patients with metastatic melanoma treated with BRAF and MEK

inhibitors.

Methods. A retrospective study was performed in 4 tertiary hospitals in France. Patients were included
from April 2015 to July 2018. Inclusion criteria were treatment with BRAFi and MEKi combined for
metastatic stage [V or unresectable stage III melanoma. Exclusion criteria were starting MEKi more

than 1 month after BRAFi initiation and lack of blood cell count within the month before starting MEK.

Results. A total of 76 patients were included; 19 patients who started MEKi more than 1 month after
starting BRAFi were excluded. Five of the 57 (10%) patients showed complete response to treatment
and 28 (57%) partial response; 4 (8%) had stable disease and 12 (24%) progressive disease. During
follow-up, 44 (90%) patients had progressive disease; the median PFS duration was 9.7 months (quartile
1 [Q1]-Q3 5.7 to 27.3). In total, 35 (71%) patients died during follow-up. The median OS was 25.7
months (Q1-Q3 11.3 to not reached) after MEKi initiation. On univariate analysis, baseline NLR >4
was associated with PFS (hazard ratio [HR] 2.39, 95% confidence interval [CI] 1.18 to 4.85, p=0.02)
and OS (HR 3.14, 95% CI 1.46 to 6.77, p=0.003). The relative decrease in NLR at month 3 was not
significantly associated with PFS (HR 0.78, 95% CI 0.55 to 1.09, p=0.15) or OS (HR 0.67, 95% CI 0.44
to 1.02, p=0.06). On multivariable analysis, baseline NLR >4 was associated with OS (HR 2.59, 95%

CI 1.07 to 6.26, p=0.04) but not PFS.
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Conclusion: NLR at the initiation of BRAFi plus MEKi treatment for advanced melanoma is an

inexpensive predictor of OS.

Key words : metastatic melanoma, BRAFi, MEKi, prognostic factor, NLR
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I Introduction

Le mélanome (MM) est un cancer assez fréquent (14000 nouveaux cas par an en France). 1l est
responsable de 1700 déceés/an. Le risque pour la population de développer un mélanome au cours de

la vie est d’environ 1,5% en France. L’incidence a triplé en 30 ans, y compris chez les jeunes'.

L’épaisseur tumorale, appelée indice de Breslow, est le critére histopronostique principal du
mélanome primitif qui indique un risque plus ou moins élevé de récidive et de mortalité liée au
mélanome?. Le traitement consiste en une exérése avec des marges chirurgicales allant de 5 mm pour
les mélanomes intra-épidermiques a 10 mm pour les mélanomes fins (<1 mm), et jusqu'a 2 cm, pour
les mélanomes épais (>2 mm). Les mélanomes fins (< Imm) sont guéris dans plus de 90% des cas, les
mélanomes plus épais (>4 mm) ne le sont que dans 50 % des cas. L ulcération tumorale, 1’index
mitotique, les emboles vasculaires sont d’autres facteurs histopronostiques, moins importants que
I’épaisseur tumorale (AJCC 8th edition)®. Enfin, I’envahissement ganglionnaire régional qu’il soit
détecté initialement avec la technique du ganglion sentinelle ou lors de la surveillance, est un facteur
de risque élevé d’évolution métastatique et de mortalité. Mais la détection précoce de cette attient
ganglionnaire par la procédure du ganglion sentinelle en elle-méme n’apporte pas de gain de survie

globale*’ et cette procédure devrait logiquement étre abandonnée, malgré certaines réticences °.

Un ratio Neutrophile/lymphocyte (NLR) élevé (>4) est associé¢ a une survie plus courte dans beaucoup
de cancers, quelque soit le stade de la maladie’. Dans le mélanome, les quelques études réalisées ont
montré qu’un NLR élevé au moment du diagnostic est associé a un pronostic plus mauvais®®. Dans le
mélanome métastatique traité par immunothérapie (anti-CTLA4 ou anti-PD1) le ratio NLR pré-
thérapeutique é1évé (>4 ou >5 selon les séries) est associé a une survie globale plus courte 4. Dans

le mélanome métastatique avec mutation V600 de BRAF, une étude a montré également que le ratio
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pré-thérapeutique élevé était associé a une survie globale plus courte!” . Il n’y a pas eu d’étude publiée

a ce jour chez des patients traités par I’association inhibiteurs de BRAF et inhibiteurs de MEK.

Notre hypothése est qu’un ratio élevé avant de démarrer le traitement combiné par BRAFi et MEKi est
un facteur associé a une survie sans progression (PFS) plus courte. Notre 2iéme hypothése est que,
chez les patients dont le ratio est élevé avant de démarrer le traitement, la normalisation du ratio apres
3 mois de BRAFi est associée a une PFS plus longue. Notre 3ieme hypothése est que la réascension du

NLR serait associée a la rechute.
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II Article soumis pour publication

Association of neutrophil-to-lymphocyte ratio with overall survival in patients with
metastatic melanoma treated with BRAF and MEK inhibitors.

V. Meurisse', M. Garnier', M. Samimi', G. Bens?, E. Wierzbicka®, H. Maillard*, L. Machet!

'CHU Tours, Department of Dermatology
2 CHR Orléans, Department of Dermatology
3 CHU Poitiers, Department of Dermatology

4 CH Le Mans, Department of Dermatology

Abstract

Introduction. High neutrophil-to-lymphocyte ratio (NLR) indicates poor outcome in
melanoma. We aimed to determine whether high pretreatment NLR is associated with
progression-free survival (PFS) in patients with metastatic melanoma treated with BRAF and

MEK inhibitors.

Methods. A retrospective study was performed in 4 tertiary hospitals in France. Patients were
included from April 2015 to July 2018. Inclusion criteria were treatment with BRAFi and
MEK:i combined for metastatic stage IV or unresectable stage III melanoma. Exclusion
criteria were starting MEKi more than 1 month after BRAFi initiation and lack of blood cell

count within the month before starting MEKi.

Results. A total of 76 patients were included; 19 patients who started MEKi more than 1
month after starting BRAFi1 were excluded. Five of the 57 (10%) patients showed complete
response to treatment and 28 (57%) partial response; 4 (8%) had stable disease and 12 (24%)
progressive disease. During follow-up, 44 (90%) patients had progressive disease; the median
PFS duration was 9.7 months (quartile 1 [Q1]-Q3 5.7 to 27.3). In total, 35 (71%) patients
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died during follow-up. The median OS was 25.7 months (Q1-Q3 11.3 to not reached) after
MEK:i initiation. On univariate analysis, baseline NLR >4 was associated with PFS (hazard
ratio [HR] 2.39, 95% confidence interval [CI] 1.18 to 4.85, p=0.02) and OS (HR 3.14, 95% CI
1.46 to 6.77, p=0.003). The relative decrease in NLR at month 3 was not significantly
associated with PFS (HR 0.78, 95% CI 0.55 to 1.09, p=0.15) or OS (HR 0.67, 95% CI 0.44 to
1.02, p=0.06). On multivariable analysis, baseline NLR >4 was associated with OS (HR 2.59,

95% CI 1.07 to 6.26, p=0.04) but not PFS.

Conclusion. NLR at the initiation of BRAFi plus MEKi treatment for advanced melanoma is

not associated with PFS but is an inexpensive predictor of OS.
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Introduction

Currently more than 285 000 melanoma cases are recorded each year worldwide (IARC
2019)!. Advanced-stage melanoma has a poor prognosis, with a 5-year survival rate of 23%
(American Cancer Society, 2008-2014)?. Treatment has become more effective with the
introduction of targeted therapy and immunotherapy since 2009 . The discovery of the
V600E mutation of the B-Raf proto-oncogene (BRAF), which concerns approximately 45%
of cutaneous melanoma cases, permitted the development of BRAF and mitogen-activated
protein kinase kinase 1 (MEK) inhibitors (MEKi) for these patients *°. The BRAF inhibitors
(BRAF1i) vemurafenib, dabrafenib and encorafenib are recommended as first-line therapy for
patients with stage IV or unresectable stage III melanoma and harboring the V60OE mutation
87 The addition of MEKi (i.e., cobimetinib, trametinib or cobimetinib) allows for extending
the duration of treatment response*®. Immune check-point inhibitors can be used whether the

BRAF mutation is detected or not® ',

Predictors of response and outcome are precious tools to choose the best therapeutic option in
patients with advanced melanoma. Lactate dydrogenase (LDH) level, number of metastatic
sites, brain metastasis and altered performance status are major factors associated with poor

outcome (American Joint Committee on Cancer [AJCC] 8th edition)?.

The neutrophil-to-lymphocyte ratio (NLR) has been found to predict poor outcome in many
cancers'2. The rationale for the implication of NLR with poor prognosis is based on the role of
neutrophils in tumor progression, producing vascular endothelial growth factor, which
promotes tumor angiogenesis'>. Moreover, neutrophilia inhibits the immune system by
suppressing the cytolytic activity of immune cells such as lymphocytes, activated T cells, and
natural killer cells !2. In contrast, lymphocytes are immune cells and seem to exhibit antitumor
activity'. The NLR combines both factors and could be an inexpensive prognostic index. In
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2014, a meta-analysis including 40 559 patients found a high NLR (>4) associated with
adverse overall survival (OS) in many solid tumors'?. Concerning melanoma, a total of 20
studies, including a meta-analysis of 12 studies, reported that high NLR indicated poor
outcome in melanoma. Four studies concerned early-stage melanoma (I-111)!>!8 and the
others concerned advanced-stage melanoma'®>*. One study focused on patients receiving

BRAFi ?? and another one BRAFi plus MEKi*.

The main objective of our study was to determine whether high pretreatment NLR 1is
associated with progression-free survival (PFS) in patients with metastatic melanoma treated
with BRAFi plus MEKi. We used univariate and multivariable analysis adjusted on known
predictors of poor outcome as well as corticosteroid intake, a potential confounding factor of
increased NLR by increasing absolute neutrophil count and decreasing absolute lymphocyte
count. Secondary objectives were to determine whether NLR decreased from baseline to
month 3 (M3) is associated with PFS and whether high pretreatment NLR is associated with

short overall survival (OS).

Patients and methods

Patients

This was a retrospective non-interventional study conducted in 4 dermatology departments in
French hospitals (CHRU Poitiers, CH Le Mans, CHR Orléans, CHRU Tours). Inclusion
criteria were treatment with BRAFi plus MEKi for metastatic stage IV or unresectable stage
IIT melanoma. Exclusion criteria were starting MEKi more than 1 month after BRAFi
initiation and lack of blood cell count within the month before starting MEKi. The inclusion

period was from April 2015 to July 2018. The last follow-up was on April 4, 2019.
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Data were collected on age, sex, Breslow thickness, ulceration, location (skin or mucosal),
AJCC 8th edition staging, Eastern Cooperative Oncology Group (ECOG) performance status,
brain metastases, corticosteroid intake, lines of prior treatment, date of initiation of BRAFi1
and MEK, disease progression and death or the latest news for each patient. PFS was defined
as the time from initiation of MEKi until objective tumor progression or death, whichever
occurred first. Absolute lymphocyte and neutrophil counts were recorded at baseline and 3
months later to calculate the NLR by dividing the number of neutrophils by the number of
lymphocytes [(NLR M3-MO0)/NLR MO]. Response to treatment was assessed every 3 months
or earlier in the case of a clinical event, by CT scan or 18-fluorodeoxyglucose positron

emission tomography/CT.

Ethics

The study was approved by the ethics committee in human research of the CHRU of Tours

(no. 2018 018).

Statistical analysis

Continuous data are described with mean (SD) or median (quartile 1 [Q1]-Q3). Continuous
data were compared by non-parametric tests. Categorical variables are described with number
(%). Chi-square or Fisher exact test was used to compare categorical data. Median OS and
PFS times were estimated by the Kaplan-Meier method. The cutoff value for NLR was 426.
A Cox proportional-hazard model was used to assess the association between PFS and NLR
(as a continuous variable or dichotomized as <4 or >4) as well as other known prognostic
factors including LDH activity (= 2 the upper limit of normal), performance status (> 1 vs 0),
brain metastasis, number of treatment lines (second-line or higher vs first-line) and
corticosteroids intake (yes vs no). The model was adjusted for all variables with p-value <0.2

on univariate analysis and accounting for corticosteroids intake. Hazards ratios (HRs) and
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their 95% confidence intervals (Cls) were estimated. Statistical analysis involved use of

XLSTAT Biomed 18.06%. P <0.05 was considered statistically significant.

Results

Patients

Between April 2015 and July 2018, 76 patients with metastatic or unresectable stage 111
melanoma treated with BRAF and MEK inhibitors combined were included. We excluded 19
patients who started MEKi more than 1 month after starting BRAFi. Baseline patient
characteristics are in Table 1. There were 35 males (61.4%), and the mean age at baseline was
57.2 (SD 17.7) years. The median Breslow index was 3.0 (Q1-Q3 2.0-5.0). Ulceration was
present in 32 melanomas. At the time of inclusion, 18 (31.6%) patients were at stage IV M1d;
16 (28.1%) stage M1c; 8 (14%) stage M1b; and 8 (14%) stage M1a. Seven (12.3%) patients
had unresectable stage Il melanoma. The ECOG performance status was 0 for 35 (61.4%)
patients, 1 for 17 (29.8%) and 2 for 5 (8.7%). Overall, 8 (14%) patients received systemic
corticosteroids before starting BRAFi and MEKi. Combination treatment was used as first-
line therapy for 47 (82.4%) patients. Blood cell counts were missing at M3 for 3 patients. The

median overall follow-up time was 23.7 (Q1-Q3 9.6-30.3) months.
Therapeutic response and survival

Five (10%) patients showed complete response to treatment and 28 (57%) partial response; 4
(8%) had stable disease and 12 (24%) progressive disease. During follow-up, 44 (90%)
patients had progressive disease; the median PFS duration was 9.7 (Q1-Q3 5.7-27.3) months.
In total, 35 (71%) patients died during follow-up. The median OS was 25.7 months (Q1-Q3

11.3 to not reached) after MEK initiation.
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NLR before starting BRAFi MEKi and at M3

Mean baseline NLR was 3.7 (SD 3.5) in the 57 patients (Table 1). For 14 (24.6%), the pre-
therapeutic NLR was > 4. Mean NLR ratio at M3 was determined in 54 patients (2 missing
data and 1 death) and was decreased as compared with pretreatment NLR: mean 2.1 (SD 1.3)
vs 3.4 (SD 3.1) (p=0.001). The mean relative decrease in NLR at M3 ranged from -224% to

+271%, median 0% (Q1-Q3 -58 to +46).

Association of NLR with PFS and OS

On univariate analysis, baseline NLR >4 was associated with PFS (HR 2.39, 95% CI 1.18 to
4.85, p=0.02) and OS (HR 3.14, 95% CI 1.46 to 6.77, p=0,003) (Tables 2 and 3). The relative
decrease in NLR at M3 was not significantly associated with PFS (HR 0.78, 95% CI1 0.55 to
1.09, p=0.15) or OS (HR 0.67, 95% CI1 0.44 to 1.02, p=0.06). On multivariable analysis, NLR
MO >4 was associated with OS (HR 2.59, 95% CI 1.07 to 6.26, p=0.04) but not PFS (Tables 2

and 3).

Discussion

Objectives

In this study, NLR >4 before starting BRAFi and MEKi therapy combined in patients with
advanced melanoma was associated with shorter PFS on univariate analysis but not
multivariable analysis after adjusting for significant prognostic factors and corticosteroids
intake. NLR > 4 was significantly associated with poor OS on both univariate and

multivariable analysis. The relative decrease in NLR at M3 was not significantly associated

with PFS or OS.
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Literature review

We found two studies close to our work in the literature. One focused on patients receiving
BRAFi ?? and another on BRAFi plus MEKi therapy™. In a recent work including 49 patients
receiving BRAFi for advanced melanoma, Finon et al. reported an association of NLR and
PFS. The NLR cutoff value was also 4. NLR >4 was associated with PFS and OS on
univariate analysis in this study (HR 2.74, 95% CI 1.38 to 5.43, p=0.004 and 2.46, 1.19-5.07,
p=0.02). The authors also considered corticosteroid treatment in the multivariable analysis.
However, NLR >4 was significantly associated with PFS on multivariable analysis (HR 3.24,

95% CI 1.30 to 8.12, p=0.01).

Another study examined the prognostic value of NLR in 215 patients receiving BRAFi and
MEK:i for advanced-stage melanoma**. NLR > 4 was associated with both OS and PFS (HR
2.74,95% CI 1.56 to 4.82, p<0.001 and 2.42, 1.58 to 3.68, p<0.001). In the multivariable
model adjusted for LDH level, metastatic sites and age, NLR and delay in starting MEKi were
associated with PFS (HR 1.81; 95% CI 1.16-2.85; p=0.009). However, the study included 48
(22.3%) patients who started MEKi more than 1 month after BRAFi, and we know that
BRAFi can change the value of the NLR?®. In addition, the study did not consider

corticosteroid treatment in the analyses.
Limitations

Our study was conducted in 4 centers and reflects real life, which is a strength. All patients
were considered for inclusion. Also, we included in the analysis corticosteroids intake, which
is an obvious confounding factor by increasing neutrophil count and decreasing lymphocyte
count but is rarely considered in studies of NLR in patients with melanoma, who often receive
corticosteroids for symptomatic brain metastasis or in other locations. However, our study

results are limited by the size of the population. We excluded 19 (25%) patients because
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several had started MEKi1 more than 1 month after BRAFI because of mandatory pretreatment
exams (echocardiography and ophthalmologist consultation) or because they initially received
BRAFi monotherapy and MEKi was added after the drug became available. We excluded
these patients because a previous study showed that NLR decreases after 3 months of BRAFi
treatment®®. With a larger sample, the decreased NLR at M3 might be associated with OS. In
addition, because of the retrospective design, some data were missing. Finally, we did not

account for other factors contributing to elevated neutrophil count, such as smoking.

Pretreatment NLR: is it useful?

Considering our work and the literature 36, we recommend using NLR as an inexpensive
predictor of OS at the initiation of BRAFi plus MEKi therapy for advanced melanoma.
Similar to LDH level and number and location of metastatic sites, NLR may help to
rationalize first-line treatment in BRAF V600E-positive patients. Immunotherapy is better
indicated as first-line treatment for patients with V60OE mutation and with few metastatic
sites and no symptomatic brain metastasis, normal LDH level and NLR <4. Combined BRAFi
with MEK:i targeted therapy is better indicated for patients with many metastatic sites
including symptomatic brain metastasis, high LDH level and NLR > 4. This recommendation

should be established in a prospective study.
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Tables and Figures

Table 1: Patient characteristics (n=57)

Age, years, mean (SD) 57.2(17.7)
Male, n (%) 35(61.4)
Breslow thickness (median, Q1-Q3) 3.0 (2.0-5.0)
Ulceration of primary tumor, yes, no. of tumors 32
ECOG performance status, n (%)

0 35(61.4)

1 17 (29.8)

2 5(8.7)
AJCC stage, n (%)

Unresectable stage 111 7(12.3)

Stage IV Mla 8 (14.0)

Stage IV M1b 8 (14.0)

Stage IV M1c 16 (28.1)

Stage IV M1d 18 (31.6)
Brain metastases

No brain metastases 39 (68.4)

Asymptomatic brain metastases 13 (22.8)

Symptomatic brain metastases 5(8.8)
Corticosteroids before MO0, n (%) 8 (14.0)
LDH level at baseline, n (%) (10 missing values)

Normal value 19 (40.4)

Between 1 and 2 ULN 14 (29.8)

>2 ULN 14 (29.8)
Number of previous treatments, n (%)

0 47 (82.4)

>1 10 (17.6)
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NLR at week 1 (n=57)

Continuous, mean (SD) 3.7(3.5)

High >4, n (%) 14 (24.6)
NLR at month 3 (n=54)

Continuous, mean (SD) 2.1(1.3)

High >4, n (%) 4(7.4)

MO, month 0; ULN, upper limit of normal; NLR, neutrophil/lymphocyte ratio; ECOG, Eastern Cooperative

Oncology Group; LDH, lactate dehydrogenase
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Table 2: Univariate and multivariable analysis of association between patient characteristics and progression-free survival in patients with

melanoma treated with BRAF and MEK inhibitors (n=57).

Univariate analysis Multivariable analysis
HR 95% CI P value HR 95% CI P value

Age 0.99 0.97 to 1.01 0.16
Sex (female) 1.06 0.57t0 1.97 0.86
NLR MO continuous 1.01 0.93to 1.11 0.81
NLR MO0 >4 (vs <4) 2.39 1.18 to 4.85 0.02 1.39 0.58 t0 3.33 0.46
Corticosteroids before MO 2.22 0.96 to 5.13 0.06 1.94 0.75 to 5.01 0.17
LDH level >2 x ULN 1.81 0.79to 4.14 0.16
Brain metastases 0.08

None 1

Asymptomatic 1.90 0.93 to 3.89

Symptomatic 2.59 0.98 to 6.85 1.41 0.67 to 2.97 0.37
ECOG performance status 0.10

0 (ref) 1

1 0.88 0.44to0 1.75

>2 8.18 2.56 t0 26.1
ECOG performance status > 2 (vs <2) 8.53 2.71 t0 26.7 <0.001 4.27 0.96 to 18.95 0.06
Second-line therapy 2.6 1.2t05.8 0.02 1.89 0.75to 4.77 0.18

HR, hazard ratio; M0, month 0; AJCC, American Joint Committee on Cancer; ULN, upper limit of normal.



Table 3: Univariate and multivariable analyses of association between patient characteristics and overall survival in patients with melanoma

treated with BRAF and MEK inhibitors (n=57).

Univariate analysis Multivariable analysis
HR 95% CI P value HR 95% CI P value

Age 0.99 0.97to 1.01 0.31
Sex (female) 1.10  0.54t02.23 0.80
NLR MO continuous 1.03 094to01.13 0.51
NLR MO > 4 (vs <4) 3.14 1.46t06.77 0.003 2.59 1.07 t0 6.26 0.04
Corticosteroids before M0 1.63  0.67to 3.97 0.28 0.96 0.34t0 2.69 0.94
LDH > 2 x ULN 1.34  0.51t03.54 0.55
Brain metastases 0.08

None 1

Asymptomatic 1.69 0.74 to 3.84

Symptomatic 220 0.74t06.52 1.53 0.67 to 3.50 0.32
ECOG performance status 0.10

0 (ref) 1

1 1.40  0.65to 3.01

>2 497 1.36t018.1
ECOG performance status > 2 (vs <2) 442 1.25t015.6 0.02 1.77 0.41to07.74 0.45
Second-line therapy 1.18 0.451t03.07 0.74 1.11 0.40 to 3.05 0.84

*Ten missing val



Table 4

Characteristics of the included studies for meta-analysis

Study Yea Countr Sampl Study Study Stag  Treatment NL Surviva Type of
r y e size perio  design e R 1 melanom
d cut- analyse a
off
Cananzi 201 UK 44 1998-  Retrospectiv IV Surgery 5 (0N All
4 2011 e
Ferrucci 201  Italy 69 2010-  Retrospectiv IV Ipilimumab 5 OS,PFS Al
5 2013 e
Gandini 201  Italy 127 2000-  Retrospectiv IV NA 5 (0N} All
6 2010 e
Zaragoza 201  France 58 2008-  Retrospectiv IV Ipilumab 4 (0N} All
6 2014 e
Cassidy 201  USA 197 2006-  Retrospectiv  III- Ipilumab 5 oS, All
7 2011 e v PFS
Davis 201 USA 1431 1996-  Retrospectiv.  I-III NA 3 (0N All
7 2012 e
Jung 201  Korea 104 2014-  Retrospectiv IV Ipilimumab 5 oS, All
7 2015 e PFS
Lino- 201  Mexico 742 1995-  Retrospectiv.  I-IV~ Mixed 2 (0N} All
Silva 7 2015 e
Yu 201 China 226 2010-  Retrospectiv  II-III  IFN-a 2,35 OS,PFS  Acral
7 2016 e MM
Finon 201  France 49 2012-  Retrospectiv IV BRAFi 4 PFS All
8 2014 e
Ma 201  USA 107 2002-  Retrospectiv 1T Mixed 2,5 PFS All
8 2016 e
Rosner 201  USA 209 NA Retrospectiv  I1I- Mixed 4,73  OS All
8 e v Nivolumab +
Ipilimumab
Teterycz 201  Poland 215 2015- Retrospectiv.  Illc- BRAFi+MEK 4 OS.,PF Al
8 2017 e v i S
Kanatsio 201  Australi 95 1982-  Retrospectiv IV Surgery 5 oS, All
S 8 a 2016 e
Wade 201 UK 1351 2006-  Retrospectiv  I-IIl  Mixed 2,5 OPPOS Al
8 2016 e E
Capone 201  TItaly 97 2015  Retrospectiv IV Nivolumab 5 oS, All
8 -2017 e PFS
Garnier 201 France 101 2014 Retrospectiv. IV Nivolumab, 5 oS All
8 - e OR Pembrolizuma
2016 mc b
Minowa 201  Japan 21 2014-  Retrospectiv IV Nivolumab, 3,4 (0N} All
8 2016 e Pembrolizuma
b
Fujisawa 201  Japan 90 NA Retrospectiv. IV Nivolumab 2,2 NA NA
8 e
Nakamur Japan NA NA Retrospectiv. NA Nivolumab, 2,8 PFS, NA
a e Pembrolizuma 0OS,
b

MM : metastatic melanoma, NA : not available, OS: overall survival, PFS

: progression-free survival
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Fig. 1: Kaplan—Meier curves for Progression Free Survival by pretreatment NLR MO < or > 4
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Fig. 2: Kaplan—Meier curves for overall survival by pretreatment NLR MO < or > 4
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Conclusion

A travers cette étude nous avons montré qu’un ratio neutrophile sur lymphocyte > 4, dans les
mélanomes de stade III inopérable ou IV, n’était pas un facteur prédictif de réponse au
traitement par inhibiteurs de BRAF et de MEK mais qu’il était associé a une survie globale
plus mauvaise. C’est un outil peu onéreux qui peut s’ajouter aux autres facteurs pronostics
existants pour la prise en charge thérapeutique des ces patients.

36



Vu, le Directeur de Thése

L L____%_ﬁ

P L. MACHET
Service de Dermatologie
Hépital Trousseau
37044 TOURS CEDEX 09
Vu, le Doyen

De la Faculté de Médecine de Tours

Tours, le

37



acadamie

d'0rldans-Touts universite

de TOURS

> Faculté de médecin

Meurisse Victoire

Pages : 39
Tableaux : 4
Figures : 2

Résumé :

Introduction : Un ratio neutrophile / lymphocyte (NLR) supérieur a 4 a I’initiation du traitement par
immunothérapie ou anti BRAF pour les mélanomes métastatiques (MM) est un facteur indépendant
d’évolution péjorative dans le mélanome métastatique. L’objectif de notre étude est de démontrer
qu’un NLR supérieur a 4 avant de débuter le traitement combiné par inhibiteur de BRAF (BRAFi) et
de MEK (MEKi) pour un MM est un facteur associ¢ a une survie plus courte.

Matériel et méthodes : Dans cette étude rétrospective multicentrique frangaise, nous avons inclus les
patients traités par le traitement combiné BRAFi + MEKIi entre avril 2015 et Juillet 2018. Pour chaque
patient nous avons cherché les données pré thérapeutiques suivantes : hémogramme (NFS), LDH,
Performance Status OMS (PS), Stade AJCC (8™ édition) ainsi que la prise de corticoides. Les critéres
d’exclusion étaient I’absence de NFS pré-thérapeutique ou un délai supérieur a un mois entre le début
du BRAFi et du MEKi

Résultats: 76 patients ont été inclus, 19 exclus car le délais entre I’introduction du BRAFi et du MEKi
¢tait supérieure a 1 mois. Le Breslow médian était de 3,0mm. Tous les patients étaient mutés BRAF,
Chez 50 patients la mutation V60OE était présente, la mutation V600K était retrouvée chez 7 patients.
7 patients étaient au stade III inopérable, 50 au stade IV dont 18 M1d. La LDH était ¢levée dans 28
cas, >2N chez 14 patients. 45 patients ont progressé et 31 sont décédés. La médiane de survie sans
progression (PFS) est de 8,4 mois (IQR 4,8-21,6) celle de la survie globale (OS) de 24 mois (IQR 9,6-
32,4). La médiane du RNL a MO est de 3,0 (IQR 1,8-3,9).

En analyse univariée, le NLR >4 et le PS>2 étaient associés a une PFS et une OS plus courte. En
analyse multivariée, le NLR est associé a ’OS mais pas a la PFS. L’amélioration du ratio a M3 en
univarié n’est pas associ¢e a I’OS ni a la PFS.

Conclusion : Le NLR pré thérapeutique est un facteur pronostique indépendant associé a une durée
réduite de I’OS des malades traités par le traitement combiné BRAFi+MEKi.
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