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Hôpital Beaujon, Clichy, France.

Submitted December 14, 2010;
accepted June 9, 2011.; published
online ahead of print at www.jco.org on
August 1, 2011.

Supported by grants from Merck and from
the French Society of Dermatology and by
Chartres Hospital. Merck also supplied
cetuximab for the study.

Authors’ disclosures of potential conflicts
of interest and author contributions are
found at the end of this article.

Clinical Trials repository link available on
JCO.org.

Corresponding author: Eve Maubec, MD,
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A B S T R A C T

Purpose
To evaluate the efficacy and safety of cetuximab, a monoclonal antibody that inhibits the epidermal
growth factor receptor (EGFR), as a first-line monotherapy in patients with unresectable squamous
cell carcinoma of the skin (SCCS).

Patients and Methods
Thirty-six patients received cetuximab (initial dose of 400 mg/m2 followed by subsequent weekly
doses of 250 mg/m2) for at least 6 weeks with a 48-week follow-up. The primary end point was
the disease control rate (DCR) at 6 weeks (according to Response Evaluation Criteria in Solid
Tumors [RECIST] criteria). Secondary end points included best response rate, overall survival,
progression-free survival (PFS), and toxicity assessment. Association of treatment efficacy with
RAS mutations or Fc�R genotypes was investigated.

Results
Median age of the study population was 79 years. DCR at 6 weeks was obtained in 25 of 36
patients (69%; 95% CI, 52% to 84%) of the intention-to-treat population. The best responses
were eight partial responses and two complete responses. There were no cetuximab-related
deaths. There were three related serious adverse events: two grade 4 infusion reactions and one
grade 3 interstitial pneumopathy. Grade 1 to 2 acne-like rash occurred in 78% of patients and was
associated with prolonged PFS. One HRAS mutation was identified. Combined Fc�RIIa-131H/H
and/or Fc�RIIIa-158V/V polymorphisms were not associated with the clinical outcomes.

Conclusion
As a first-line treatment in patients with unresectable SCCS, cetuximab achieved 69% DCR. A
randomized phase III trial is warranted to confirm that cetuximab may be considered as a
therapeutic option especially in elderly patients. The low frequency of RAS mutations in SCCS
makes SCCS tumors attractive for EGFR inhibition.

J Clin Oncol 29:3419-3426. © 2011 by American Society of Clinical Oncology

INTRODUCTION

Approximately 20% to 30% of nonmelanoma skin
cancers are squamous cell carcinomas of the skin
(SCCS). The incidence of SCCS has increased over
time, and there are now 200,000 to 300,000 new
cases per year in the United States. SCCS often occur
in elderly or immunosuppressed patients. In France,
the incidence is estimated to be at least 30 per
100,000 persons per year, and the mean age at diag-
nosis of SCCS is 74 years in males and 77 years in
females.1 Most patients with primary SCCS have an
excellent prognosis, but SCCS can progress to ad-
vanced stages that are impossible to treat by surgical

excision or radiotherapy.2 Few therapeutic options
are available for these tumors. Conventional chem-
otherapy, such as cisplatin-based combinations, has
some efficacy, but the toxic effects of these combina-
tions often prohibit their use in elderly patients.3

The epidermal growth factor receptor (EGFR)
is highly expressed in many epithelial tumors, in-
cluding squamous cell carcinoma of the head and
neck (SCCHN) and SCCS.4-7 This glycoprotein
plays a crucial role in signal-transduction pathways
that regulate key cellular functions.

Cetuximab is a monoclonal antibody that com-
petitively inhibits EGFR. It has been approved for the
treatment of SCCHN and colorectal carcinoma
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(CRC). In an open-label, uncontrolled, phase II study of patients with
advanced SCCHN who had progressed on platinum therapy, the
response to single-drug cetuximab was comparable with the response
to cetuximab plus platinum combination regimens.8-10 Concerning
SCCS, no prospective trial has been performed, and only a few retro-
spective case reports have described the effects of cetuximab. Among
nine patients treated with cetuximab, seven exhibited a response,11-17

and we hypothesized that cetuximab may be effective as a single agent
in the first-line treatment of patients with unresectable SCCS.

We therefore aimed to determine the efficacy and safety of single-
agent cetuximab in patients with chemotherapy-naive unresectable
SCCS. A 6-week disease control rate (DCR) primary end point was
selected to mimic the evaluation schedule performed after two cycles
at 6 weeks in patients with advanced SCCS treated with cisplatin-based
chemotherapy and to avoid a loss of opportunity to treat in the case of
early disease progression. We also studied efficacy as a function of skin
toxicity as documented in SCCHN after cetuximab treatment.9

Since cetuximab sensitivity is related to KRAS status in CRC, we
also investigated the effects of several biologic parameters, including
BRAF/HRAS/KRAS/NRAS mutations status and combined Fc�RIIa-
131H/H and/or Fc�RIIIa-158V/V polymorphisms on the outcome of
patients with SCCS treated with cetuximab.18-22

PATIENTS AND METHODS

Study Design and Objectives

The trial was an open-label, uncontrolled, multicenter phase II study that
was conducted in 10 French centers. The primary end point was to assess the
DCR (complete response [CR], partial response [PR], or stable disease) after 6
weeks of treatment with cetuximab.

Secondary end points were response rate (RR � CR or PR) after 6 weeks
of treatment with cetuximab; best overall study DCR and disease response rate;
overall survival (OS) calculated as the number of days from the first infusion of
cetuximab until week 48 or death; progression-free survival (PFS) defined as
the number of days from the first dose of cetuximab to the earliest day of either
progression or starting another anticancer treatment, or death; duration of
control among patients whose disease was controlled at week 6 calculated as
the number of days from the start of treatment to the earliest day of progressive
disease without other anticancer treatment; duration of response defined
similarly as duration of control but estimated in patients with response any
time during the study; and safety profile, including occurrence of acne-
like rash.

Patient Eligibility

Eligibility requirements included pathologically confirmed SCCS as well as
immunohistochemical evidence of strong or moderate EGFR expression, locally
advanced SCCS that was surgically unresectable, or metastatic SCCS, with docu-
mented progression. Patients had to be chemotherapy-naive. Other eligibility
criteria included age � 18 years; Eastern Cooperative Oncology Group per-
formance status � 2; life expectancy � 3 months; presence of at least one
measurable target lesion, according to Response Evaluation Criteria in
Solid Tumors (RECIST) criteria; at least one accessible lesion for biopsies;
and adequate hematologic, hepatic, and renal functions. Exclusion criteria
included prior radiotherapy within the last 4 weeks, prior therapy with an
agent that targets EGFR, unstable systemic diseases, or active uncon-
trolled infections.

The study protocol and any amendments were approved by an indepen-
dent ethics committee. All patients signed written informed consent.

Study Treatment

Cetuximab was administered as an intravenous infusion at an initial dose
of 400 mg/m2, followed by weekly 1-hour infusions of 250 mg/m2. Patients
received pretreatment with an antihistamine. As specified in the summary of

product characteristics of cetuximab, in case of infusion reactions or derma-
tologic toxicity, dose modifications were planned. Cetuximab could be con-
tinued as long as the response or the stabilization persisted, even beyond 48
weeks, which was the end of the per-protocol study.

Assessment

All patients underwent pretreatment screening during the 4 weeks before
starting the study, including full medical history, physical examination, bio-
logic assessments, and determination of tumor EGFR status, as previously
described, by using immunochemistry performed by an independent pathol-
ogist.7 Initial disease staging was performed by using computed tomography
(CT) or magnetic resonance imaging scans of target lesions, and chest, abdo-
men, and pelvis. The aim was to include 28 evaluable patients (ie, patients who
were to receive cetuximab for at least 6 weeks) and perform follow-up for 48
weeks after starting treatment. Tumor response was assessed according to
RECIST criteria every 6 weeks until progression.23 CR and PR required con-
firmation after a minimum of 4 weeks. An independent radiologist (P.P.)
verified response status during treatment. Response to cetuximab was also
evaluated retrospectively by two other independent radiologists (Caroline
Malhaire and Alexandra Athanasiou). All three radiologists were blinded to
clinical outcomes. In cases of discordance between the three radiologists, the
evaluation was reviewed by a committee (P.P., Caroline Malhaire, Alexandra
Athanasiou, and Liliane Ollivier) and eventually reassessed by the radiologists
together until a consensus was obtained. This final evaluation was taken into
account for the analysis.

Toxicity was evaluated according to the National Cancer Institute’s
Common Terminology Criteria for Adverse Events (version 3.0). All serious
adverse events (SAEs) were reviewed by a data safety monitoring board every 2
months. All patients assessed with progressive disease were followed for sur-
vival every 12 weeks until week 48 or death.

Biologic Studies

DNA was extracted from the 28 pretreatment tumor biopsies remain-
ing after the immunochemistry evaluation of EGFR expression. All coding
sequences of exon 15 of BRAF (NM_004333.4), exon 2 and 3 of KRAS
(NM_033360.2), NRAS (NM_002524.3), HRAS (NM_005343.2), exon 4 of
FCGR2A (NM_001136219), and FCGR3A (NM_000569.6) were analyzed in
at least two independent experiments. Sanger direct sequencing was per-
formed after polymerase chain reaction amplification of targeted exons and
use of the BigDye Terminator Cycle Sequencing Kit (Applied Biosystems,
Foster City, CA). Primer sequences are available on request. Sequencing reac-
tions were analyzed on a 48-capillary 3730 DNA Analyzer (Applied Biosys-
tems). Reading and alignment of sequences were performed with SeqScape
software (Applied Biosystems). Sequence analyses for FCGR2A were focused
on polymorphism rs1801274 (known as Fc�RIIa-131H/R) and for FCGR3A
and polymorphism rs396991 (known as Fc�RIIIa-158V/F) to determine tu-
mor genotype.

Statistical Analyses

Statistical analyses were carried out on the intention-to-treat (ITT) pop-
ulation (ie, all included patients in whom missing evaluation was defined as
failure) and the per-protocol (PP) population (ie, patients treated for at least 6
weeks and radiologically evaluable for tumor response). It was planned to
include at least 28 patients to show that DCR at week 6 was significantly greater
than 15% (by using a two-sided binomial test with type I error 5%, power
80%) and assuming that DCR with cetuximab treatment would be 40% in the
ITT population. Two-sided exact 95% CIs for DCR and CR were calculated.
OS, PFS, duration of control, and duration of response were estimated by
using Kaplan-Meier survival analyses. Associations between efficacy outcomes
and biologic features (KRAS and BRAF mutations and Fc�RIIa and Fc�RIIIa
polymorphisms separately or both combined) were tested in the PP popula-
tion by using Fisher’s exact test for rates and log-rank test for durations.
Associations between efficacy outcomes and occurrence of acne-like rash were
similarly tested in the PP population. All analyses were performed with SAS
version 9.1 (SAS Institute, Cary, NC).
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RESULTS

A total of 36 patients were enrolled in the study between October 2005
and April 2008. Five patients were not evaluable for tumor response
for the following reasons: two grade 4 infusion-related reactions oc-
curred at the first cetuximab infusion preventing further administra-
tion; two patients could not be assessed at week 6 (rapid deterioration
not allowing CT to be performed in one case, lymph node targets
lesions not available on CT acquisitions in the other case), and there

was one early death. Thus, 31 patients (86%) were included in the
PP population.

Patient Characteristics

Patient characteristics are listed in Table 1. There was a predom-
inance of males, and the median age of the population was 79 years
(range, 32 to 95 years). Eighty-six percent of tumors were located on
the trunk or extremities. Forty-seven percent of patients had an unre-
sectable local disease, 44% had regional lymph node involvement, and
8% had distant metastases. Fifty-eight percent of patients had either
prior surgery or radiotherapy or both. High expression of EGFR in
SCCS was observed in 72% of patients. No patients with underlying
hematologic malignancy or other causes of immunosuppression were
enrolled in the study.

Exposure to Cetuximab

The median number of cetuximab infusions administered dur-
ing the 48-week trial was 15 (range, 1 to 47 infusions). Three patients
(8%) received only one infusion; 21 patients (58%) received between
six and 18 infusions, and 12 patients (33%) received more than 18
infusions. Only one patient was still receiving the study drug at week
48 and ultimately received cetuximab for 21 months. Grade 3 to 4
cetuximab-related adverse events (AEs) led to discontinuation of ce-
tuximab in four patients but no infusions were postponed and no dose
reduction was required.

Response and Disease Control Rates

At week 6, the DCR was 69% (95% CI, 52% to 84%) in the ITT
population and 81% (95% CI, 63% to 93%) in the PP population
(Table 2). Both rates were significantly higher than 15% (P � 10�12

and P � 10�14, respectively). The RR was 11% (95% CI, 3% to
26%) at week 6 in the ITT population. One patient achieved a CR at
week 6. The best overall study DCR was similar to the DCR at week
6 and the best overall RR was 28% (95% CI, 14% to 45%). This
included six patients with initial local disease, three patients with
initial regional disease, and one patient with initial distant disease.
Two patients achieved a CR, one of whom had regional lymph
node involvement. One of these responses was confirmed by
pathologic examination (Fig 1A). These two CRs were maintained
2.5 years after stopping treatment. Furthermore, two patients with
locally advanced T3 and T4 tumors and one TxN1M0 patient who

Table 1. Patient Characteristics at Study Entry (N � 36)

Characteristics No. of Patients %

Sex
Male 21 58
Female 15 42

Age, years
Median 79
Range 32-95
� 70 23 64

ECOG PS
0 11 31
1 17 47
2 8 22

Primary tumor location
Head and neck 5 14
Extremities 14 39
Trunk 17 47

AJCC disease stage
Local disease 17 47
Lymph node disease 16 44
Distant metastases 3 8

Previous therapy
Radiotherapy alone 2 6
Surgery alone 12 33
Radiotherapy and surgery 7 19
None 15 42

EGFR expression by IHC
Moderate 10 28
Strong 26 72

Abbreviations: AJCC, American Joint Committee on Cancer; ECOG, Eastern
Cooperative Oncology Group; EGFR, epidermal growth factor receptor; IHC,
immunohistochemistry; PS, performance status.

Table 2. Response and Disease Control Rates

Variable

Response at Week 6 Best Overall Response

ITT Population (n � 36) PP Population (n � 31) ITT Population (n � 36) PP Population (n � 31)

No. % 95% CI No. % 95% CI No. % 95% CI No. % 95% CI

Complete response 1 3 1 3 2 6 2 6
Partial response 3 8 3 10 8 22 8 26
Stable disease 21 58 21 68 15 42 15 48
Progressive disease 6 17 6 19 6 17 6 19
Not assessable 5 14 0 0 5 14 0 0
Response rate 11 3 to 26 13 4 to 30 28 14 to 45 32 17 to 51
Control rate 69 52 to 84 81 63 to 93 69 52 to 84 81 63 to 93

Abbreviations: ITT, intention-to-treat; PP, per-protocol.
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had presented partial or minor responses underwent a conserva-
tive surgical excision of the primary tumor and lymph node dissec-
tion after treatment with cetuximab. Histopathologic examination
showed residual disease in these three patients. Among these three

patients who underwent a complementary surgical excision, one re-
mains disease-free 3 years after surgery (Fig 1B), whereas the two other
patients developed a local or regional relapse 7 months and 2 years,
respectively, after surgery.

A

B

21W5W0W

W0

6W0W

84W ,yregruS tsoP21W

W18

Fig 1. Representative examples of pa-
tients showing response to cetuximab. (A)
A 55-year-old male with a local T3 tumor
experienced a partial response at week
18. Surgery could be performed at week
24, and histologic examination was tumor
free. He was evaluated as a complete
responder. He has remained free of dis-
ease 2.5 years later. (B) A 64-year-old
male with a T4 tumor was initially pro-
posed a partial amputation of the foot
before inclusion in the study. He pre-
sented a partial response at week 12 and
underwent a conservative surgical exci-
sion of the primary tumor after treatment
with cetuximab. He has remained free of
disease 3 years later.
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OS, PFS, and Control and Response Durations

In the ITT population, the mean OS was 8.1 months (95% CI, 6.9
to 9.3 months), and the estimated proportion of patients alive at week
48 was 52% (95% CI, 34% to 68%; Fig 2A). The median PFS was 4.1
months (95% CI, 1.7 to 5 months; Fig 2B).

For the 25 controlled patients at week 6, the median duration of
control was 5 months (95% CI, 4.1 to 7.4 months). Cetuximab pro-
vided a long-term control of the disease in two patients: more than 1
year for a patient with a T3 tumor and 8 months for a partial responder
with lung metastasis. Overall, the median duration of response for the
10 patients who achieved a CR or PR was 6.8 months (95% CI, 4.1 to
8.3 months).

Safety and Tolerability

AEs were reported for all 36 patients. Major AEs are listed in
Table 3. All these AEs were consistent with those previously reported
in clinical trials that used cetuximab.

Seven patients died during treatment or within 30 days after the
final administration. Three deaths were directly or indirectly related to
disease progression, and four deaths—all in elderly patients (age � 74
years)—were considered to be related to intercurrent events or gen-
eral conditions.

The most frequent AE was an acne-like rash. Eighty-seven per-
cent of the PP population (27 of 31) had grade 1 to 2 acne-like rash.
However, no patients developed a grade 3 rash. The median time to
the appearance of cetuximab-related acne-like rash was 14 days
(range, 0 to 107 days).

Grade 3 or 4 SAEs were reported in 61% of patients. Of the 29
SAEs, 62% were considered to be unrelated to cetuximab, 28% were
not assessable, and 10% were related to cetuximab. Four patients
discontinued cetuximab. Of these, two had grade 4 cetuximab-related
hypersensitivity reactions during the first infusion (these patients did
not receive premedication with corticoids), one patient had grade 3
cetuximab-related bilateral interstitial syndrome, and the other pa-
tient presented a grade 3 worsening of recessive epidermolysis bullosa
skin lesions. The other patients with grade 3 or 4 cetuximab-related
SAEs were handled by treating their symptoms and could continue
cetuximab without dose reduction.

There was a high incidence of infections but no infectious events
were judged to be treatment related. The high frequency of infections
(36%) was probably age-related; 69% of all infections and 83% of
grade 3 to 4 infections occurred in patients older than 70 years. More-
over, these infections included seven skin infections in patients with
ulcerated tumors or chronic dermatosis.

Acne-Like Rash and Efficacy

In the PP population, there was no significant association be-
tween occurrence of rash of any grade and DCR at week 6 (75% v 81%;
P � 1.00) or best RR (0% v 37%; P � .28). However, for patients who
developed an acne-like rash during treatment compared with those
who did not, there was a significantly prolonged median PFS (4.5 v 1.7
months; P � .004) and a tendency for an improved mean OS (8.9 v 4
months; P � .054).
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Fig 2. Kaplan-Meier plot of (A) overall survival and (B) progression-free survival
in the intention-to-treat population and per-protocol population.

Table 3. Most Common or Relevant Cetuximab-Related Adverse Event
Categories by NCI CTC Toxicity Grade in the ITT Population (N � 36)

Adverse Event
Category

All Grades Grade 3 to 4

No. of
Patients %

No. of
Patients %

Any category 36 100 23 64
Acne-like rash 28 78 0 0
Infection 13 36 8 22
Dry skin/pruritis� 12 33 1 3
Nausea/vomiting 10 28 1 3
Eye disorder† 10 28 0 0
Nail/hand disorder 10 28 0 0
Asthenia 9 25 0 0
Fever 8 22 0 0
Tumor bleeding 5 14 4 11
Diarrhea 4 11 0 0

Infusion-related reactions 3 8 2 6
Pilosity disorder 3 8 0 0
Headache 2 6 0 0
Interstitial pneumonitis 1 3 1 3

Abbreviations: ITT, intention-to-treat; NCI CTC, National Cancer Institute
Common Toxicity Criteria.

�The item “Dry skin/pruritis” also includes the grade 3 adverse event:
worsening of skin conditions of a recessive epidermolysis bullosa.

†The item “Eye disorder” includes cases of blepharitis, conjunctivitis, ectro-
pion, and eye dryness.
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Exploratory Studies

Exploratory studies were performed on 28 patients. Among the
28 samples, some were not amplifiable because of the poor quality of
extracted DNA. No BRAF/KRAS/NRAS mutations were identified in
the assessable patients (0%; 95% CI, 0% to 15%; Table 4). One acti-
vating mutation of the HRAS gene (p.Gln61Lys or Q61K) was found in
anonresponderpatient.Table4showsthedistributionofFc�Rpolymor-
phisms assessed on tumor DNA. There was no significant difference in
DCRatweek6(86%v89%),bestRR(43%v11%),medianPFS(5.5v3.6
months), or mean OS (6.5 v 5.4 months) between patients with Fc�RIIa-
131H/H and Fc�IIIa-158V/V tumor genotypes.

DISCUSSION

In our study, first-line treatment with single-agent cetuximab showed
a valuable clinical activity with an overall 69% DCR and 28% RR in
patients with unresectable SCCS. Half the responders showed late

responses occurring between week 6 and 18. As previously reported
for cetuximab treatment of other tumors, a few patients were long
responders or showed prolonged stabilization.

Although cross-study comparisons should be interpreted with
care, this trial may be compared with the trial by Shin et al,24 which
included 39 patients with advanced SCCS treated by cisplatin chemo-
therapy, interferon alfa, and retinoic acid. The RR (28% in our study v
34% in the Shin et al study) and 1-year survival rates (52% v 58%,
respectively) were similar. Our study population was characterized by
advanced age, as is usually observed in patients with SCCS. However,
our patients were far older (median age, 79 years; range, 32 to 95 years)
than patients in the Shin study (median age, 64 years; range, 38 to 77
years) and in previously published series with conventional chemo-
therapy.3,25 In an interim analysis of a phase II study that used ge-
fitinib, Glisson et al26 observed only a 15% RR and a 45% DCR among
20 evaluable patients with metastatic/recurrent SCCS.

The safety profile of the study treatment was acceptable and
similar to that of other studies. Development of an acne-like rash is
frequently associated with cetuximab. In this analysis, patients devel-
oping rash at any time during the study had 2.6 times longer median
PFS than patients with no rash, confirming that skin rash might be a
clinical marker of response, as reported in other studies.27-29

Among the patients with SCCS who were screened for expression
of EGFR, only one tumor did not express EGFR and the patient
was not included in the study. However, consistent with other re-
ports,27,30,31 tumor EGFR expression levels were not associated with
treatment efficacy. Molecular markers could help select patients most
likely to respond to cetuximab therapy. The HRAS gene is mutated in
9% of patients with SCCS.32 However, as in other studies, we found no
mutations in KRAS, NRAS, or BRAF.32-35 The lack of RAS mutations,
as observed in SCCHNs, makes SCCS tumors attractive for EGFR
inhibition by cetuximab.36 The HRAS (Q61K) mutation, which is a
hotspot-activating mutation with oncogenic potential, has been re-
ported mainly in thyroid tumors and in a few cases of skin cancers
(two melanomas37,38 and one keratoacanthoma39).

Fc�RIIa and Fc�RIIIa polymorphisms are independently associ-
ated with PFS in metastatic CRC.21 For head and neck tumors, in vitro
data showed that effector cells expressing the Fc�RIIIa-158V/V allele
were more effective in mediating lysis of SCCHN cells than those
expressing Fc�RIIIa-V/F and F/F alleles.40 In our series, we could not
confirm the prognostic value of these polymorphisms, and the find-
ings of Bibeau et al21 still have to be confirmed in a larger series. Some
other molecular determinants of response may be implicated. Indeed,
EGFR amplification and cytoplasmic expression of PTEN and p53
mutations seem to predict cetuximab sensitivity in patients without
KRAS mutation in patients with metastatic CRC.41,42

In conclusion, to the best of our knowledge, this is the first
cetuximab prospective trial in patients with unresectable SCCS, and it
showed the efficacy of single-agent cetuximab as a first-line treatment.
A randomized phase III trial is warranted to confirm that cetuximab
may be considered as a therapeutic option in this setting, particularly
for elderly patients in whom chemotherapy is not appropriate.
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France Mentré, Marie-Françoise Avril
Data analysis and interpretation: Eve Maubec, Peter Petrow, Isabelle
Scheer-Senyarich, Pierre Duvillard, Ludovic Lacroix, Julien Gelly, Xavier
Duval, Sandrine Faivre, France Mentré, Marie-Françoise Avril
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16. Rubió Casadevall J, Graña-Suárez B,
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