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SNDS : Système National des Données de Santé 
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ABSTRACT 

Immune checkpoint inhibitors (ICI) and targeted therapies have profoundly altered the 

management of several cancers over the past decade. Metastatic melanoma has been at the 

forefront of these changes.  

We provide here a nationwide overview and an assessment of changes in survival in France.  

We included 10,936 patients receiving a systemic treatment for metastatic cutaneous 

melanoma between 2010 and 2017 using the French national health insurance database 

(SNDS, ex-SNIIRAM). Over the study period, there was a doubling of the number of new 

patients receiving a systemic treatment. Cytotoxic chemotherapy was progressively replaced 

by targeted therapy and ICI. Patients having initiated a first-line treatment since June 2015 

gained 46% OS compared to those initiating treatment before 2012. 24-month OS rose from 

21% to 44%.  

We provide real-world evidence for the improvement of OS in the past decade among patients 

with metastatic melanoma. Although the characteristics of the patients treated can vary across 

periods, this type of exhaustive real-world data provides evidence from broader populations 

than those included in clinical trials.  Jo
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INTRODUCTION 

Metastatic melanoma has been at the forefront of the recent changes in oncology. For almost 

40 years, cytotoxic chemotherapy used in metastatic melanoma had been associated with a 

median survival of less than 12 months (Balch et al. 2009). The emergence of new anticancer 

drugs over the last 10 years has profoundly changed treatment strategies, since each new 

treatment has demonstrated gains in survival over reference therapy in randomized controlled 

trials (RCTs) (Eggermont and Robert 2011; Ugurel et al. 2017). Novel therapeutic approaches 

have included immune checkpoint inhibitors (ICIs) and targeted therapies. A first wave of 

new anticancer drugs started in 2011 with the anti-CTLA-4 drug ipilimumab and BRAF 

inhibitors. Since 2015, agents targeting programmed cell death 1 (PD-1), and BRAF 

combined with MEK inhibitors have become the new standards.  

The extent to which these changes have translated into an improvement in survival in the real 

world remains to be further investigated. We used the French insurance database to identify 

all patients who received a systemic treatment for metastatic cutaneous melanoma between 

2010 and 2017 in France. Our objectives were to describe changes in anticancer drug use and 

to analyze the impact on overall survival over the study period. 
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RESULTS 

Anticancer drugs used for metastatic melanoma: 2010-2017 

Every patient beginning a first-line treatment in France for metastatic cutaneous melanoma 

was included. The numbers of new patients per trimester between January 2010 and 

December 2017 are presented in Figure 1. The number of patients initiating an anticancer 

drug for melanoma more than doubled over the study period, from 910 in 2010 to 1890 

patients in 2017.  

Drastic changes in therapeutic modalities were observed whenever a novel drug became 

available (Figure 1), leading to very distinct profiles for our 4 cohorts. Cytotoxic 

chemotherapy was the only therapeutic option in cohort 1, and this was almost entirely 

replaced by novel therapies in the following cohorts. Vemurafenib, a BRAF inhibitor, became 

available from the starting date of cohort 2. Cohort 3 had access to ipilimumab as a first-line 

additional option. The hallmarks of cohort 4 were the availability of anti-PD-1 antibodies as 

first-line treatment and the combination of MEK and BRAF inhibitors for targeted therapies. 

Therefore, the 4 cohorts reflected time periods with very distinct categories of first-line 

treatment options (Figure 1c). Age, sex and comorbidities among the advanced melanoma 

patients were fairly stable across the cohorts (Table 1).  

Changes over time in patient care trajectories  

For each cohort, a visual representation of vital status and treatment lines at 6 and 12 months 

after a first anticancer drug had been initiated is presented in Figure 2. This descriptive data 

show how the variety of available drugs impacts care trajectories, not only for first-line 

treatments but also for subsequent treatment lines.  
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Changes over time in overall survival for metastatic melanoma patients 

Overall survival in cohorts 2, 3, and 4 was compared to cohort 1. Crude hazard ratios (HR) 

and 95% confidence intervals (95%CI) were 0.93 [0.87-1.00], 0.69 [0.64-0.74], and 0.54 

[0.50-0.57] respectively. After adjustment on age, sex, comorbidities (congestive heart failure, 

cerebrovascular disease, chronic pulmonary disease, renal disease), number and location of 

metastatic sites (lymph node, lung, liver, brain, bone), surgical resection of distant metastases 

and radiotherapy in the 12 months before initiation of the first-line treatment, HR [95%CI] 

were 0.92 [0.85-0.98], 0.72 [0.67-0.77] and 0.56 [0.52-0.60]. Median, 1-year and 2-year 

overall survival results in each cohort are provided in Table 2, and survival curves are 

presented in Figure 3. The estimated effects of patient characteristics, number and location of 

metastatic sites, prior surgical resection and radiotherapy on overall survival are shown in 

Supplementary Table S1. 

Overall survival according to the first-line treatment received 

Overall survival was estimated for the two most widely prescribed first-line treatment 

categories within each cohort (Figure 4, Supplementary Table S2). The best survival was 

obtained for patients from cohort 4 treated with anti-PD-1 antibodies as first-line treatment 

(n=2605; median overall survival: 22.5 months, 95%CI [19.2-25.7], 24-month overall 

survival: 48.4%, 95%CI [45.7%-51.1%]). Patients from cohort 3 receiving ipilimumab as a 

first-line treatment (n=832) had a median overall survival of 16.3 months, 95%CI [13.6-18.8], 

and a 24-month overall survival of 42.2%, 95%CI [38.8%-45.5%]. Targeted therapies (which 

shifted over time from BRAF inhibitor monotherapy to a combination of BRAF and MEK 

inhibitors) provided increasingly better results according to the time period (median overall 

survival from 10.6 months [9.5-11.8] in cohort 2 to 15.9 months [14.9-17.7] in cohort 4; 24-

month overall survival from 24.4% [21.2-27.5] to 39.6% [36.4-42.8]).   
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DISCUSSION 

From a large overview at French nationwide level, we report an improvement in overall 

survival among patients with metastatic cutaneous melanoma treated with anticancer drugs 

over the 2010-2017 period. Two-year overall survival rose from 21 to 44%.  

The use of routinely collected data has the potential to provide important information in a 

public health perspective (Booth et al. 2019). The French national health insurance system 

covers 98.8% of the population living in France and registers all deaths (Bezin et al. 2017; 

Tuppin et al. 2017). It enabled us to identify and follow all French patients with metastatic 

melanoma without attrition bias. Due to the characteristics of the French health insurance 

system and the homogeneous public and private hospital coding rules, we can confidently say 

that every patient treated with systemic anticancer drugs for metastatic melanoma was 

identified. Patients for whom the metastatic disease was left untreated or was treated 

exclusively with surgery or radiotherapy were outside the scope of this study (Supplementary 

Table S3).   

Other real-world approaches in melanoma have been developed in France: MelBase is a 

multicentre bioclinical cohort following more than 1300 patients with advanced melanoma 

since 2013 (Kandel et al. 2018; Tétu et al. 2019); the RIC-Mel registry includes all-stage 

melanomas, with a minority of metastatic patients (Bocquet-Tremoureux et al. 2019). A vast 

amount of real-world data from other countries provided information about the effectiveness 

and safety of novel therapies in different populations (Cowey et al. 2019; Forschner et al. 

2016; Luke et al. 2019; Mangana et al. 2017; Moser et al. 2020; Polkowska et al. 2017; 

Tarhini et al. 2019; Whitman et al. 2019). However, these studies explore selected population, 

and therefore have limited generalizability. Little exhaustive data from nationwide 

population-based registries or databases are available (Donia et al. 2019; Jochems et al. 2017). 

Registries in the Netherlands and Denmark have addressed several questions on metastatic 
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melanoma management and provided survival results close to ours (Donia et al. 2019; 

Jochems et al. 2017). Studies by the Dutch registry focused on a limited time frame, from 

2012 to 2015, and on two novel therapied of that period: vemurafenib and ipilimumab 

(Jochems et al. 2018; Schouwenburg et al. 2018). The Danish database enabled patients, 

treatments and outcomes to be described in 2012 (n=83), 2014 (n=129) and 2016 (n=115) 

(Donia et al. 2019). Data from a larger population, and over the whole 2010-2017 period, 

were thus required to study all available immunotherapies and targeted therapies. We here 

provide this large overview of therapeutic changes and their impact on overall survival, 

according to the period and the first-line treatment received. 

The number of patients starting a first-line anticancer drug for metastatic melanoma over the 

study period increased twofold between 2010 and 2017. The incidence of melanoma has been 

steadily increasing by 2.4 and 3.4% a year in men and women respectively over the past 

decade (Defossez G, Le Guyader-Peyrou S, Uhry Z, Grosclaude P, Colonna M, Dantony E). 

Under the hypothesis that this increase fuels the metastatic stage in the same proportion, this 

increase in incidence explains 22% of the observed increase in newly-treated metastatic 

melanoma patients.  Our data on comorbidities and metastasis profiles do not argue for a 

reservoir of patients who today would be treated with systemic anticancer drugs whereas they 

would have been left untreated in the years 2010-2011. Over the study period, we observed an 

increase in the proportion of patients starting a systemic anticancer drug within one year after 

a lymphadenectomy. This suggests that patients are now treated earlier in the metastatic 

course. Roughly, the availability of efficacious treatments could lead to their use for 

asymptomatic patients presenting radiological evidence of metastasis, while in earlier periods, 

when only underperforming chemotherapy was available, the treatment was not initiated until 

the metastases had become symptomatic.  
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A comparison of overall survival across our 4 cohorts evidenced a striking improvement over 

the study period. This improvement runs parallel to the availability of more and more 

efficacious anticancer drugs, for which clinical benefits have been demonstrated in many 

published RCTs (Ugurel et al. 2017). Our data on drug use and therapeutic sequences 

evidence the dramatic changes that any clinician treating patients with metastatic melanoma 

has experienced over recent years. It is important to recall, however, that observational studies 

are prone to biases, most importantly selection and indication bias (D’Agostino and 

D’Agostino 2007). Most of the changes in therapeutic management are direct consequences of 

better therapeutic efficacy (and often better tolerance) of new drugs. But, because the decision 

to treat or not to treat a patient could differ according to the therapies available, and since we 

compared survival across treated patients, the improved survival across the cohorts is not only 

attributable to the improved effectiveness of novel therapies. Concrete examples of clinical 

situations are presented in the Box. In a situation of such rapid and drastic changes in 

treatment strategies, propensity score would be of little help (Stukel et al. 2007). We can 

rather consider that the period is the best global proxy for known and unknown confounders, 

and we used the period as a relevant and meaningful factor to compare the strategies. In 

another study involving 837 Danish patients, the same approach of comparing periods 

demonstrated a similar improvement in survival (Donia et al. 2019).  

We report survival according to treatment category within each cohort. As expected, for most 

treatments, real-world survival in our study was lower than its counterparts reported in RCTs 

(Ugurel et al. 2017). Excluding patients with brain metastases or severe comorbidities from 

most RCTs leads to a lack of comparability between trial participants and non-participants 

(Donia et al. 2019; Elting et al. 2006; Sanoff et al. 2016). In addition, the higher toxicity of 

treatments in a real-world setting alters drug regimens and could lead to reduced effectiveness 

(Fraser et al. 2011; Prasad et al. 2014). Only patients treated with first-line ipilimumab in our 
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study exhibited better survival than those reported in RCTs (Ugurel et al. 2017). Anti-PD-1 

antibodies as a second-line therapy (34.7% of patients in our study), which were not available 

for earlier ipilimumab users, could explain these differences. Among patients treated with 

targeted therapy as the first line, improved survival across cohorts 2 to 4 was observed, a 

phenomenon probably due to the availability of different second-line treatments, and also to 

the arrival of MEK inhibitors combined with BRAF inhibitors, this combination being more 

efficacious and better tolerated than monotherapy with BRAF inhibitors (Flaherty et al. 2012; 

Larkin et al. 2014; Long et al. 2014; Robert et al. 2015). We did not directly compare survival 

rates of patients receiving ICIs vs. targeted therapy, since the latter is only offered to patients 

with BRAF-mutated melanoma, which could in itself entail a poorer prognosis (Bucheit et al. 

2013; Long et al. 2011; Thomas et al. 2015). Interestingly, distinct shapes of survival curves 

were observed between patients receiving a targeted therapy (BRAF-mutated melanoma) or an 

ICI (mostly wild-type melanoma) as first-line treatment. The survival curves crossed at 8 and 

9 months for cohorts 3 and 4 respectively. This crossing point had already been identified in 

RCTs (Ugurel et al. 2017). This suggests a more rapid effect of targeted therapy, and then 

longer remissions obtained with ICIs and/or an intrinsically poorer prognosis for BRAF-

mutated melanoma (Luke et al. 2019; Moser et al. 2019; Schilling et al. 2019). 

Exhaustiveness at nationwide level and the absence of attrition bias are among the strengths 

of our study, as is the quality of the information enabling the reconstruction of individual care 

trajectories. Beyond the limitations inherent in observational studies mentioned above, some 

potential weaknesses should be discussed. First, the identification of chemotherapy is based 

on ICD-10 Z51.1 coding and we cannot exclude the possibility that a small minority of 

miscoded Z51.1 hospitalisations were contemporaneous to participation in a clinical trial. 

Some first-line treatments referred to as “chemotherapy” in cohort 4 were dispensed by 

investigative centres where cytotoxic chemotherapy as the first-line approach had been 
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abandoned. This is why the Z51.1-based category has been labeled “chemotherapy & other”. 

Although we have no means to estimate the magnitude of this potential misclassification, the 

coding rules and the evolution of the category over the study period argue for a very large 

majority of true cytotoxic chemotherapies. Second, with the exception for the 

abovementioned situation, participation in a clinical trial implies no billing to the National 

Health Insurance, this time period being invisible in our study. Therefore, some so-called 

first-line treatments may have actually been second-line treatments following participation in 

a clinical trial. Third, we had no individual clinical data outside the discharge codes, and 

important information such as the BRAF genotype was not available. According to a report 

from the French genotyping platforms (INCa 2013), BRAF mutation is presently identified in 

37.5% of melanomas, a proportion close to the 33.0% of patients receiving a targeted therapy 

as the first-line treatment in cohorts 2 to 4.  

We here provide an overview of the treatment of metastatic melanoma within a key time-

frame that covered major changes in the therapeutic landscape. Real-world studies are 

complementary to randomized controlled trials for medical evidence. We believe that real-

world overviews are helpful for clinicians and patients when considering long-term prognoses 

and treatment decisions, especially for patients who are under-represented in clinical trials. 

They are also useful for clinicians to evaluate their practice at population level and for health 

authorities in an economic perspective. Despite the achievements in improving survival for 

metastatic melanoma patients, a majority of patients still die in the short term. In our study, 

even for cohort 4, 56% of patients died within 24 months after the initiation of an anticancer 

drug for metastatic melanoma. Further progress towards curing melanoma is clearly needed. 

Current hope lies in adjuvant therapy for resected stage III melanoma. Both ICIs and the 

combination of BRAF and MEK inhibitors have proven efficacy for recurrence-free survival 

in large RCTs (Eggermont et al. 2018; Eggermont et al. 2016; Hauschild et al. 2018; Long et 
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al. 2017; Weber et al. 2017). Large-scale real-world data will be especially insightful in an 

adjuvant setting. Future research should also implement RCTs in real-world settings, using 

linkage of electronic health records to administrative databases (Booth et al. 2019). 
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MATERIALS AND METHODS  

Data source 

The French national health insurance database (SNDS, Système National des Données de 

Santé, formerly SNIIRAM, Système national d'information inter-régimes de l'Assurance 

maladie) covers 98.8% of the entire population living in France (around 66 million 

inhabitants) and contains exhaustive data on all reimbursements for health-related 

expenditures, including dispensed drugs with date of dispensation, as well as individual 

anonymous data on sociodemographic characteristics (e.g. age, sex, area of residence, date of 

death). Information about all hospitalisations in a public or private hospital is also provided: 

dates of hospital admission and hospital discharge, diagnoses (using ICD-10 codes, 

international classification of diseases 10th revision) and expensive drugs prescribed during 

hospital stays. Long-term disease status entitling the patient to full health expenditure 

coverage, including cancers, is also recorded, with diagnoses encoded according to ICD-10. 

No biological information is available, notably BRAF mutational status (Bezin et al. 2017; 

Tuppin et al. 2017). 

Access authorizations 

The study protocol was approved and authorized in March 2017 by the French Drug 

Regulatory Agency (ANSM, Agence Nationale de Sécurité du Médicament). Direct access to 

the SNDS database was granted by ANSM to our research consortium.  

Population selection 

We reconstructed a national cohort including every new patient receiving a systemic 

treatment in France for metastatic melanoma between January 2010 and December 2017. All 

patients had at least one mention of an ICD-10 code indicating cutaneous melanoma (D03, 
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C43) and either a mention of chemotherapy (Z51.1 code) or reimbursement for one of the 

anticancer drugs among the following: vemurafenib, cobimetinib, dabrafenib, trametinib, 

nivolumab, pembrolizumab, ipilimumab, temozolomide, fotemustine (nota: because of 

different billing rules, among the classic chemotherapy drugs, the last two could be 

specifically mentioned, while dacarbazine and other less commonly used drugs came under 

the Z51.1 code with no specific tracking details). We excluded patients with evidence of 

another contemporaneous cancer. We excluded patients who had received a systemic 

treatment for melanoma during the year 2009, so as to retain only newly-treated metastatic 

melanoma patients between 2010 and 2017 (n=10,936). The detailed selection process is 

presented in Supplementary Table S4. 

Cohort constitution 

The 10,936 patients were divided into 4 successive cohorts, according to when their first 

treatment line was initiated. Dates for availability (including early access programs) of new 

drug categories were used to define the cut-offs between cohorts (Figure 1). Thus, cohort 1 

included patients for whom a first-line treatment was initiated for metastatic melanoma from 

January 1, 2010 to December 31, 2011. Cohort 2 included patients starting their first systemic 

treatment after BRAF inhibitors had been available for BRAF-mutated melanomas (i.e. 

between January 1, 2012 and October 31, 2013). Cohort 3 included patients beginning their 

first line of treatment just after the approval of ipilimumab as a first-line treatment (i.e. 

between November 1, 2013 and May 31, 2015). Cohort 4 started with the combination of 

MEK and BRAF inhibitors for BRAF-mutated melanomas, and anti-PD-1 antibodies, 

irrespective of BRAF mutational status (i.e. from June 1, 2015 to December 31, 2017). 
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Treatment lines and care trajectories  

A treatment line was defined as a series of consecutive dispensations of the same drug 

category. The date of initiation of the treatment line was the date of the first dispensation. The 

treatment line was considered as discontinued when another treatment line was initiated.  If no 

subsequent treatment was initiated within 3 months after the last recorded dispensation for a 

given drug category, the treatment line was modelled to end 3 months after the last recorded 

dispensation. Since ipilimumab is delivered as a fixed series of 4 infusions, patients were 

considered as receiving it until initiation of subsequent therapy, if any. Otherwise, ipilimumab 

was modelled to end 3 months after the last infusion. Treatments were defined according to 

drug categories: targeted therapy, ipilimumab, anti-PD-1 antibodies, combination of 

ipilimumab and anti-PD-1 antibodies, and chemotherapy. Targeted therapies included BRAF 

inhibitors (vemurafenib, dabrafenib) and combinations of BRAF and MEK inhibitors 

(vemurafenib and cobimetinib, dabrafenib and trametinib). Chemotherapy lines included all 

cytotoxic chemotherapies under the Z51.1 code. Two drugs – temozolomide and fotemustine 

– were also identified by way of a specific tracking system. A small proportion of Z51.1-

coded treatment lines could have related to the participation in a clinical trial rather than a 

sequence of chemotherapy infusions. This is the reason why we labeled the corresponding 

treatment category as “chemotherapy & other”. 

 

Care trajectories from the first treatment dispensation for metastatic melanoma were analyzed 

using Sankey diagrams. The status of the patient (which treatment does the patient receive? is 

he/she still being treated? is he/she dead?) 6 and 12 months after the beginning of the first 

treatment line was determined. The Sankey diagrams show each cohort separately, with 

cohort 4 restricted to patients beginning their first-line treatment before December 31, 2016, 

so that every patient had a minimum of 12 months follow-up. 
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Survival analysis 

Survival was estimated from the initiation of the first treatment line to the date of death, or 

until censoring on December 31, 2017. The 12-month, 24-month and median overall survival 

were estimated using the Kaplan-Meier method for each of the 4 cohorts. Overall survival was 

also estimated for the two most commonly prescribed first-line drugs in each cohort. As there 

was no lost to follow-up, each patient from cohorts 1 to 3 had respectively at least 72, 50 and 

310 months of follow-up, except in case of death. Overall survival across the 4 cohorts was 

first compared using a univariate Cox proportional hazards model. To further take into 

account potential confounders, age, sex, number and location of metastatic sites, prior surgical 

resection or radiotherapy, and comorbidities were tested for independence using a 

multivariate backward stepwise Cox regression analysis. Proportional hazards were assessed 

by plotting log(-log(survival)) versus log of survival time for categorical covariates, and 

scaled Schönfeld residuals versus survival time for continuous covariates. HR resulting from a 

follow-up time limited to 31 months for each cohort provided similar results. 

Statistical analyses were performed using SAS Enterprise Guide Software (SAS Institute, 

Inc., USA, version 9.4). 

 

This study followed the REporting of studies Conducted using Observational Routinely-

collected health Data (RECORD) guideline. 
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DATA ACCESS AND CLEANING METHODS  

The authors (FP, SK, AH, EO and AD) had full access to all the data (extracted from the 

SNDS database) that was used to generate the study population. The database extracted was 

stored locally in a dedicated and secure data centre: extraction was performed by CNAMTS; 

csv data files were imported into the MySql database with a physical data model consistent 

with the original SNDS database design; the investigators had no direct access to SNDS. 

Different metrics and visual tools were used to check data completeness and fit to expected 

data extraction: the metrics included the number of patients extracted (compared to the 

expected number) and the stability of reimbursement frequencies over time in order to 

validate data completeness at population level. 

DATA AVAILABILITY 

The protocol and the statistical code are is available on justified request. Under French law 

and regulations, databases extracted from the SNDS cannot be made available. 
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Table 1. Demographic characteristics of metastatic melanoma patients.   

Patients beginning a systemic treatment for metastatic melanoma in France between 2010 and 
2017 broken down into 4 successive cohorts, according to the time period in which they 
began the first-line treatment.  
Characteristics Cohort 1 

Jan 2010 – Dec 
2011 

N=1808 

Cohort 2 
Jan 2012 – Oct 

2013 
N=2069 

Cohort 3 
Nov 2013 – May 

2015 
N=2334 

Cohort 4 
Jun 2015 – Dec 

2017 
N=4725 

Sex, n (%)     
Men 1015 (56) 1187 (57) 1369 (59) 2733 (58) 
Women 793 (44) 882 (43) 965 (41) 1992 (42) 

Age, y     
Median (IQR) 66 (54-77) 65 (53-76) 67 (54-76) 68 (54-78) 
Mean (sd) 65 (15) 64 (15) 65 (15) 65 (15) 

Comorbidities1, n (%)     
Myocardial infarction 9 (0.5) 17 (0.8) 22 (0.9) 49 (1.0) 
Congestive heart failure 43 (2) 73 (4) 66 (3) 161 (3) 
Peripheral vascular disease 56 (3) 71 (3) 66 (3) 169 (4) 
Cerebrovascular disease 75 (4) 92 (5) 100 (4) 237 (5) 
Dementia 11 (1) 17 (1) 15 (1) 43 (1) 
Chronic pulmonary disease 137 (8) 175 (9) 189 (8) 432 (9) 
Connective tissue disease 24 (1.3) 25 (1.2) 20 (0.9) 62 (1.3) 
Ulcer disease 14 (0.8) 11 (0.5) 12 (0.5) 21 (0.4) 
Mild liver disease 35 (2) 34 (2) 31 (1) 71 (2) 
Diabetes 148 (8) 222 (11) 259 (11) 556 (12) 
Diabetes with end-organ 
damage 

32 (2) 36 (2) 37 (2) 85 (2) 

Moderate or severe renal 
disease 

50 (3) 61 (3) 71 (3) 171 (4) 

Hemiplegia 58 (3) 86 (4) 92 (4) 193 (4) 
Moderate or severe liver 
disease 

6 (0.3) 3 (0.1) 5 (0.2) 19 (0.4) 

HIV infection 2 (0.1) 6 (0.3) 6 (0.3) 7 (0.2) 
Charlson comorbidity index2,3     

Median (IQR) 8 (8-9) 8 (8-9) 8 (8-9) 8 (8-9) 
Mean (sd) 8 (1) 9 (1) 9 (1) 9 (1) 

Metastatic sites4, n (%)     
Lymph node 994 (55) 1156 (56) 1275 (55) 2452 (52) 
Lung 881 (49) 957 (46) 982 (42) 1761 (37) 
Liver 549 (30) 628 (30) 553 (24) 1063 (23) 
Brain 564 (31) 674 (33) 622 (27) 1081 (23) 
Bone 380 (21) 427 (21) 409 (18) 837 (18) 

Number of metastatic sites4     
Mean (sd) 2.9 (1.6) 2.8 (1.6) 2.6 (1.5) 2.5 (1.5) 

Surgical resection5, n (%)     
Lymphadenectomy 412 (23) 594 (29) 713 (31) 1536 (33) 
Subcutaneous metastases 342 (19) 403 (20) 169 (20) 962 (20) 
Distant metastases6 224 (12) 224 (11) 254 (11) 514 (11) 

Radiotherapy5, n (%) 132 (7) 295 (14) 271 (12) 507 (11) 
1recorded over the 12 months before initiation of the first-line treatment, using the algorithm developed by 
Bannay et al. for the use of the Charlson comorbidity index with Electronic Health Care database (Bannay et al. 
2016) 
2age-ajusted Charlson index (Bannay et al. 2016; Charlson et al. 1994) 
3minimum score of 8 because of the cancer (2 points) and the metastatic stage (6 points) 
4identified from the hospitalisation discharge codes in the 3 months before and after initiation of the first-line 
treatment 
5within the 12 months before initiation of the first-line treatment 
6mainly including brain, digestive, liver and pulmonary sites 
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Table 2. Comparative overall survival (OS) across the 4 cohorts of metastatic melanoma 
patients in France. 

CI: confidence interval. OS: overall survival.  
 
 
 

  

Overall survival 
 

Cohort 1 
Jan 2010 – Dec 

2011 
N=1808 

Cohort 2 
Jan 2012 – Oct 

2013 
N=2069 

Cohort 3 
Nov 2013 – May 

2015 
N=2334 

Cohort 4 
Jun 2015 – Dec 

2017 
N=4725 

median OS 
months [95%CI] 

8.5 [7.9-9.0] 8.6 [7.9-9.1] 12.5 [11.4-13.5] 18.0 [16.8-19.6] 

12-month OS 
% [95%CI] 

38.7 [36.4-40.9] 39.8 [37.7-41.9] 50.5 [48.5-52.5] 59.4 [57.8-60.9] 

24-month OS 
% [95%CI] 

21.2 [19.4-23.1] 23.8 [21.9-25.6] 36.0 [34.1-38.0] 44.4 [42.4-46.3] 
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Figure 1. First-line treatment for metastatic melanoma in France. Evolution over the 2010-
2017 period. 

a. Timeline of novel therapy approvals for metastatic melanoma in France. b. Number of 
patients beginning a first-line treatment for metastatic melanoma, per trimester and per drug, 
in France. c. Distribution of first-line treatment for metastatic melanoma, per trimester, in 
France. Segmentation of 4 successive cohorts according to major changes in first-line 
treatment used.  
Anti-PD-1 antibodies include pembrolizumab and nivolumab. Targeted therapies include 
dabrafenib, vemurafenib, used alone or in combination with trametinib and cobimetinib 
respectively. Chemotherapy & other include temozolomide, fotemustine, cytotoxic 
chemotherapies that are not individually identifiable including dacarbazine, and some non-
visible drug dispensations during clinical trials. 
 

Figure 2. Changes over time in the healthcare trajectory (2010-2017). 

Patient status was provided 6 and 12 months after the beginning of the first-line treatment. 
Each Sankey diagram shows the healthcare trajectory of patients belonging to a cohort 
(cohorts 1 to 4 respectively on panels a to d). Cohort 4 was limited to patients beginning their 
first-line treatment between June 2015 and December 2016, so that they have a minimum 
follow-up of 12 months.  
 

Figure 3. Comparative overall survival across the 4 cohorts of advanced melanoma patients 
in France (2010-2017).  

Kaplan-Meier curves for overall survival are shown per cohort. Cohorts 1 to 4 correspond to 
patients receiving a first-line systemic treatment for metastatic melanoma between Jan 2010 
to Dec 2011, Jan 2012 to Oct 2013, Nov 2013 to May 2015, Jun 2015 to Dec 1017, 
respectively. As there was no loss-to-follow-up, all censored patients were individuals who 
were still alive on December 31, 2017. 
Two-year overall survival was computed for each cohort. 
 
 
Figure 4. Comparative overall survival (OS) for metastatic melanoma patients within cohorts, 
according to the treatment received as first-line therapy. 

Kaplan-Meier curves for overall survival are shown per cohort, for the two most commonly 
received treatments in each cohort. 
a. Cohort 1 (Jan 2010 - Dec 2011). b. Cohort 2 (Jan 2012 - Oct 2013). c. Cohort 3 (Nov 2013 
- May 2015). d. Cohort 4 (Jun 2015 - Dec 1017). 
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