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Abstract

Background: Cervical cancer is the tenth diagnosed cancer in the world. Early-stage and locally recurrent disease
may be cured with radical surgery or chemo-radiotherapy. However, if disease persists or recurs, options are limited
and the prognosis is poor. In addition to chemotherapy, bevacizumab, an antiangiogenic agent, has recently
demonstrated its efficacy in this setting. Cabozantinib is an oral small molecule tyrosine kinase inhibitor that exhibits
potent inhibitory activity against several receptor tyrosine kinases that are known to influence tumor growth,
metastasis, and angiogenesis. The main targets of Cabozantinib are VEGFR2, MET and AXL. It is currently approved for
the treatment of metastatic renal cell carcinoma, hepatocellular carcinoma and medullary thyroid carcinoma. Given its
angiogenic properties associated with growth factor receptors inhibition, Cabozantinib represents a potential active
treatment in cervical carcinoma. In this context, we propose to assess the efficacy and safety of cabozantinib
monotherapy in advanced/metastatic cervical carcinoma (CC) after failure to platinum-based regimen treatment.

Methods: This study is a single-arm two-stage multicenter phase II aiming to simultaneously assess efficacy and safety
of Cabozantinib among advanced/metastatic cervical carcinoma (CC) after failure to platinum-based regimen
treatment. The main criterion will be based on both safety and clinical efficacy by conducting a Bryant-and-Day design.
Safety endpoint is the proportion of patients with clinical gastro-intestinal (GI) perforation/fistula, GI-vaginal fistula and
genito-urinary (GU) fistula events grade≥ 2 (NCI CTCAE V.5.0) occurring up to one month after the end of treatment.
Efficacy endpoint is the proportion of patients with disease control rate 3 months after Cabozantinib initiation. A
patients’ self-reported quality of life evaluation is also planned, as well as the investigation of nutritional outcomes.
Cabozantinib will be administered at the daily dose of 60mg given orally, without interruption until disease
progression or discontinuation for any cause.
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Discussion: Cabozantinib is a promising drug for patients with advanced/metastatic cervical cancer where few
therapeutics options are available after failure to platinum-based regimen metastatic CC. It appears challenging to
assess the interest of Cabozantinib in this indication, taking into account the potential toxicity of the drug.

Trial registration: NCT04205799, registered “2019 12 19”.

Protocol version: Version 3.1 dated from 2020 08 31.
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Background
Cervical carcinoma management
Cervical carcinoma (CC) is the tenth diagnosed cancer
and leading cause of cancer death in the world [1]. The
most significant cause of CC is persistent human papil-
lomavirus infection (HPV) detected in 99% of cervical
tumors. Early-stage and locally recurrent disease may be
cured with radical surgery, chemo-radiotherapy or both
[2]. However, if disease persists or recurs, options are
limited and the prognosis is poor.
Palliative chemotherapy with cisplatin 50 mg/m2 every

3 weeks was the standard of care of advanced/metastatic
CC, until cisplatin-based doublets with topotecan or
paclitaxel demonstrated their superiority in terms of re-
sponse rate (RR) and progression-free survival (PFS): ob-
jective responses occurred in 36% of patients receiving
cisplatin and paclitaxel (versus 19% for cisplatin alone)
[3, 4]. The median PFS was 4.8 months for the combin-
ation but there was no difference in median overall sur-
vival (OS) (9.7 months).
Vascular endothelial growth factor (VEGF) promotes

angiogenesis and is an important mediator of disease
progression in CC. The GOG-240 study explored the
addition of bevacizumab, an antibody against VEGF, to
chemotherapy in a randomized phase III trial in primary
stage IVb or recurrent/persistent disease [5]: patients
were randomized to paclitaxel-cisplatin or paclitaxel-
topotecan, both with or without bevacizumab. With the
combined data for the two chemotherapy regimens, the
addition of bevacizumab to chemotherapy was associated
with increased OS (17.0 months vs. 13.3 months, P =
0.004) and higher RR (48% vs. 36%, P = 0.008). Import-
antly, with bevacizumab treatment, or more generally
with antiangiogenic treatment, increased reports of fis-
tulas have been reported in previous studies in CC. In
the GOG-240 study, 32 (15%) of 220 patients in the
chemotherapy plus bevacizumab group had fistulas,
compared with 3 (1%) in the chemotherapy-alone group.
In both groups, patients who developed fistula were pre-
viously treated with pelvic radiotherapy [6]. Thirteen
(6%) patients had clinically significant or severe (ie,
grade 3) fistula in the chemotherapy plus bevacizumab
group versus one (< 1%) in the chemotherapy-alone
group. No fistula resulted in surgical emergencies, sepsis,

or death. In addition to pelvic irradiation, other factors
were associated with fistulas, including pelvic recurrence,
pre-existing hypertension, and current tobacco use. In
their real life data study, Godoy-Ortiz et al. reported in-
creased rate of fistula (22%) over 27 patients treated with
bevacizumab [7]. Palavalli studied predictive factors of
fistula event in 74 patients treated with bevacizumab for
advanced, recurrent or metastatic CC [8]. Lower albu-
min levels and use of bevacizumab were identified as in-
dependent predictor factors for fistula onset (P = 0.004
and P = 0.024, respectively).
Despite the increased toxicity rate, there was no de-

terioration in health-related quality of life [9] in bevaci-
zumab arm in the GOG 240 trial. So, bevacizumab
associated with a doublet of platinum chemotherapy be-
come the standard of care for the first line regimen in
metastatic or recurrent CC which is not eligible to local
treatment [2].
Other different additional agents that target VEGF

have been investigated in advanced CC.
Thus, Monk et al. enrolled a total of 410 patients to

assess the efficacy of Pazopanib, Lapatinib or the com-
bination of both, in women with metastatic, persistent
or recurrent cervical cancer [10]. Unfortunately, the
study prematurely discontinued for futility and excessive
toxicity of the combination, although patients who re-
ceived pazopanib in monotherapy experienced a higher
PFS and longer median OS (12.4 months) when com-
pared with patients treated with lapatinib. Diarrhea was
the most common grade 3 adverse event (11%). Because
only 50% of the total expected patients participated in
the final analysis, it was not possible to draw any defini-
tive conclusions regarding the real effectiveness of the
therapy.
In a phase II study, Sunitinib was administered to 19

patients with unresectable, locally advanced or meta-
static cervical cancer [11]. Sixteen patients (84%) had a
stable disease as their best response with a median dur-
ation of 4.4 months. Five patients (26.3%), who had pre-
viously received either chemo-radiation or radiation
therapy, developed a fistula during or after sunitinib as-
sumption. It was therefore concluded that the drug has
insufficient activity and was too toxic in this clinical
setting.
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A randomized phase II study evaluated the efficacy of
Cediranib associated with carboplatin and paclitaxel in
the first line treatment of metastatic/advanced cervical
cancer [12]. The trial closed prematurely owing to with-
drawal of drug supply but results showed a significant
efficacy of the combination (median PFS 8.1 months ver-
sus 6.7 months in the placebo group, hazard ratio 0.58,
P = 0.032). This finding was accompanied by an increase
in toxic effects, mainly diarrhea, hypertension, and fe-
brile neutropenia.
Lastly, Brivanib, an oral, tyrosine kinase inhibitor

against VEGF and fibroblast growth factor receptor was
investigated in a phase II study. The median PFS was
3.2 months (90% CI: 2.1–4.4) and the median OS was
7.9 months (90% CI: 6.1–11.7), with a manageable tox-
icity profile but trial was stopped due to lack of drug
availability [13].
Following progression after first-line chemotherapy,

different cytostatic agents such as docetaxel, topotecan
or gemcitabine, have been evaluated [14–16]. However,
response rates are low and duration of response is short.
Very recently, pembrolizumab was investigated in 98

patients with recurrent or metastatic cervical cancer
who had received at least one line of chemotherapy for
metastatic disease in a cohort of Keynote 158, a multi-
center, non-randomized, open-label, multi-cohort trial
[17]. Patients were treated with Pembrolizumab until
unacceptable toxicity or documented disease progres-
sion. Among the 98 patients, 77 (79%) patients had tu-
mors that expressed PD-L1 with a combined positive
score (CPS) ≥1. With a median follow-up time of 11.7
months, the overall response rate (ORR) in CPS positive
tumors was 14.3% (95% CI: 7.4, 24.1), including 2.6%
complete responses and 11.7% partial responses. Based
on these results, the Food and Drug Administration ap-
proved pembrolizumab, in June 2018, for recurrent or
metastatic cervical cancer patients with disease progres-
sion or after chemotherapy, whose tumor expresses PD-
L1 (CPS ≥1).
However, in Europe, to date, no standard second-line

chemotherapy is recommended in guidelines [2].

Cabozantinib drug
Cabozantinib is an oral small molecule tyrosine kinase
inhibitor that exhibits potent inhibitory activity against
several receptor tyrosine kinases that are known to influ-
ence tumor growth, metastasis, and angiogenesis [18].
The main targets of cabozantinib are VEGFR2, MET,
RET and AXL. In Phase I and Phase II studies, Cabozan-
tinib has demonstrated antitumor activity in multiple
tumor types. It is currently approved for the treatment
of metastatic renal cell carcinoma, hepatocellular carcin-
oma and medullary thyroid carcinoma. The most com-
mon grade 3 or 4 adverse events of Cabozantinib in

clinical trials are hypertension, diarrhea, fatigue, palmar-
plantar erythrodysesthesia syndrome and anaemia which
are common side effects of antiangiogenic treatments.
Beyond its angiogenic properties, Cabozantinib repre-

sents a potential active treatment in CC taking into ac-
count its inhibition over the growth factor receptors
cMET and AXL.
In CABOSUN and in METEOR trials evaluating Cabo-

zantinib in metastatic renal cell carcinoma, MET surex-
pression assessed by immunochemistry showed a trend
toward more benefit in MET-positive tumors but it was
not statistically significant, even with combined data of
both trials [19–21].
Development of CC is a multistep process initiated by

persistent infection with high-risk HPV. The most im-
portant prognostic variables of cervical carcinoma are
represented by clinical or histological data (International
Federation of Gynecology and Obstetrics FIGO stage,
lymph-vascular space involvement). Recently, there has
been an increasing interest in the identification of bio-
markers able to predict both response to treatment and
survival. c-MET receptor and its ligand, the hepatocyte
growth factor (HGF) is known to play an important role
in cancer growth and metastasis as well as development
of drug resistance, especially with VEGFR inhibitors
[22]. In cervical cancer, some authors report that c-MET
and HGF overexpression tend to have a prognostic
value. Zhang and al found that patients with squamous
cell CC had an elevated serum HGF compared to pa-
tients with cervical intraepithelial neoplasia or healthy
controls [23]. Furthermore, HGF serum concentrations
were related to the pathological grade and the clinical,
FIGO stage. Interestingly, the serum levels of HGF were
also reported to be higher in patients with metastasis
compared to those without metastasis. HGF expression
may be correlated with cancer cell metastasis and infil-
tration but the latter did not reach statistical signifi-
cance. Refaat et al. assessed retrospectively the
association between pre-treatment c-MET expression
and treatment outcome in 28 patients treated for an ad-
vanced CC with concurrent chemo-radiation therapy
and showed an association between c-MET overexpres-
sion and poor OS, PFS, distant metastasis control and
loco-regional control [24]. A meta-analysis showed that
c-Met expression was higher in CC (61.0%) than in non-
neoplastic cervical tissue (19.7%) and confirmed the cor-
relation between high level c-MET expression and
disease-free survival, lymph node involvement, and lym-
phovascular invasion [25]. However, the molecular
mechanisms underlying the upregulation of this proto-
oncogene are unknown. Chen and al found a relation-
ship between the oncogenic E6 proteins expressed by
high-risk HPV isotypes and epigenetic activation of
super-enhancers in the genome that drive expression of
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key oncogenes like epidermal growth factor receptor and
c-MET [26]. A study showed that downregulation of
MET receptor expression via RNA interference in differ-
ent CC cell lines dramatically decreased tumor growth
and forced tumor differentiation in vivo [27]. MET re-
ceptor silencing also led to a dramatic decrease in cell
size and a decrease in proliferation rate under normal
and stress conditions. These findings highlight the role
of the MET receptor in CC cells and indicate the MET
receptor as a potential therapeutic target for advanced
CC.
Axl receptor tyrosine kinase is involved in the tumori-

genesis and metastasis of many cancers but its role in
HPV induced tumors is not completely established. In a
recent report, authors showed that AXL expression was
higher in HPV type 16E6 (HPV16E6)-overexpressing
HeLa cells than in the controls and the expression of
AXL was correlated with clinical stage of cervical cancer
and HPV16/18 infection [28]. AXL expression was in-
duced in HPV16E6 cervical cancer cells, suggesting that
blockade of AXL signaling might be an effective way to
reduce the progression of cervical cancer.

Purpose
Taking into account its several targets inhibition, Cabo-
zantinib seems to be an interesting drug for advanced/
metastatic cervical cancer where few therapeutics op-
tions are available after failure to platinum-based regi-
men. However, given the previous findings concerning
the safety profile of other antiangiogenic drugs in this
setting, a specific attention had to be paid on toxicities
under Cabozantinib treatment. In this context, we
propose to implement a phase II trial aiming to simul-
taneously assess efficacy and safety of Cabozantinib
monotherapy in advanced/metastatic cervical carcinoma
after failure to platinum-based regimen treatment.

Methods / design
We propose a single-arm two-stage multicenter phase II
study aiming to simultaneously assess efficacy and safety
of Cabozantinib. The CABOCOL-01 protocol and this
manuscript have been written in accordance with stand-
ard protocol items, namely recommendations for inter-
ventional trials (SPIRIT).

Primary outcome
The main objective of the study is based on joint pri-
mary endpoints of efficacy and safety as proposed by the
Bryant-and-Day design [29]:

� Efficacy will be assessed by the proportion of
patients with disease control rate 3 months after
Cabozantinib treatment initiation.

� Safety will be assessed by the proportion of patients
with clinical gastro-intestinal (GI) perforation/fistula,
GI-vaginal fistula and genito-urinary (GU) fistula
events grade ≥ 2 from National Cancer Institute
Common Terminology Criteria for Adverse Events
(NCI CTCAE), version 5.0 criteria.

Secondary outcomes
The secondary objectives are to evaluate:

– The PFS time, defined as the time between initiation
of Cabozantinib treatment and progression (RECIST
1.1 criteria) and death of any cause whichever
occurs first.

– The ORR defined as the percentage of patients who
have achieved complete response or partial response
with RECIST 1.1 criteria.

– The OS time, defined as the time between initiation
of Cabozantinib treatment and death of whatever
cause.

– Toxicities evaluated according to NCI CTCAE
version 5.0 criteria, in terms of kind, grade, time of
onset, reversibility

– Significant toxicities responsible for interruption or
dose reduction of Cabozantinib treatment

– Proportion of patients requiring Cabozantinib dose
reduction or treatment stopping for toxicity

– Scores of Quality-of-life (QoL) according to French
versions of the self-administered standardized vali-
dated questionnaire: EORTC QLQ-C30 and its add-
itional cervix cancer module (QLQ–CX24)

– To investigate nutritional outcomes, including
weight, sarcopenia, biological markers, muscle mass,
and muscle strength under Cabozantinib in
advanced CC

Explorative outcomes
We will constitute a biological collection (blood, tumoral
tissue) for further biological explorations such as the
evaluation of (i) the impact of angiogenesis biomarkers
and intra-cellular activated pathways in terms of onco-
logical outcomes and response to Cabozantinib, and (ii)
the predictive value of HPV circulating tumoral DNA
during Cabozantinib treatment.

Study population
Eligibility criteria are precised in Table 1. The
CABOCOL-01 study addresses patients with recurrent
unresectable or metastatic cervix carcinoma with squa-
mous cell, adenocarcinoma or adenosquamous histology
after at least on prior platinum-based chemotherapy for
metastatic/recurrent disease.
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Study sites
The l i s t o f s tudy s i tes i s indicated on https : / /
clinicaltrials.gov/ct2/show/NCT04205799. The participa-
tion of 8 French Comprehensive Cancer Centres highly
involved in the ARCAGY/GINECO intergroup is
planned (Table 2).

Study treatments and procedures
The study schedule is resumed in Fig. 1 and an overview
of study assessments and procedures is presented in
Table 3.
Cabozantinib will be administered at the daily dose of

60 mg given orally in a 4-week cycle. Cabozantinib will
be continued without interruption until disease progres-
sion or discontinuation for any cause. No premedication
is required before Cabozantinib administration. In case
of toxicity, a maximum of two dose reductions are

allowed: it is recommended to first reduce to 40 mg
daily, and then to 20mg daily.
Because there is a potential for interaction of Cabozan-

tinib with other concomitantly administered drugs
through the cytochrome P450 system, the concurrent
use of all other drugs, over-the-counter medications,
or alternative therapies will be collected. Importantly,
anticancer therapy, therapeutic doses of anticoagulants
will not be allowed. As for palliative external radi-
ation while on study, chronic co-administration of
strong inducers or inhibitors of the CYP3A4 family,
and co-administration with drugs associated with QTc
prolongation, they should be avoided while on Cabo-
zantinib treatment.
Tolerance assessment will be performed every 14 days

during the first 2 months, and then every month by clin-
ical examination and biological exams.

Table 1 Study eligibility criteria

Inclusion
criteria

- Female 18 years of age or older, with histologically confirmed recurrent unresectable or metastatic cervix carcinoma with squamous
cell, adenocarcinoma or adenosquamous histology.

- Patient may have received at least one prior chemotherapy regimen of platinum-based chemotherapy for recurrence or metastatic
disease. Cisplatin given in combination with radiation for a localized disease does not count as a prior chemotherapy. Prior treatment
for advanced/metastatic disease with bevacizumab and/or immune checkpoint inhibitors are allowed.
- ECOG performance status 0–2

- Measurable disease per RECIST 1.1

- The subject must have recovered to baseline or CTCAE version .5.0 ≤ Grade 1 from clinical toxicities related to any prior
treatments, i.e. chemotherapy or pelvis radiation unless AE(s) are clinically non-significant (for example alopecia)

- Adequate hematological, renal (Calculated creatinine clearance ≥30 mL/min by the CKD-EPI method) and hepatic function.

- Serum albumin ≥3.0 g/dL (≥ 30 g/L)

- Left-ventricular ejection fraction ≥50%

- Subjects affiliated to the social security system

Exclusion
criteria

- Clinically significant gastrointestinal abnormalities that may affect absorption of cabozantinib including, but not limited to:
malabsorption syndrome, major resection of the stomach or small bowel.

- Clinically significant gastrointestinal abnormalities that may increase the risk for gastrointestinal bleeding and/or fistula, history of
abdominal fistula, perforation or intra-abdominal abscess, gastro-intestinal obstruction

- History of any one or more of the following cardiovascular conditions within the past 6 months: cardiac angioplasty or stenting,
myocardial infarction, unstable angina, coronary artery bypass surgery, symptomatic peripheral vascular disease, class III or IV
congestive heart failure, as defined by the New York Heart Association.

- History of cerebrovascular accident including transient ischemic attack within the past 6 months. Subjects with recent DVT or
asymptomatic pulmonary embolism who have been treated with therapeutic anti-coagulating agents for at least 4 weeks are
eligible.

- Corrected QT interval (QTc) > 500msec.

- Uncontrolled hypertension defined as systolic blood pressure of > 150mmHg or diastolic blood pressure of > 100mmHg despite
an optimal treatment.

- Major surgery or trauma within 28 days prior to first dose of investigational product and/or presence of any non-healing wound,
fracture, or ulcer.

- Evidence of active bleeding or pathologic conditions that carry high risk of bleeding such as known bleeding disorders,
coagulopathy or tumor involving major vessels.

- Presence of brain metastases or epidural disease unless adequately treated with radiotherapy and/or surgery (including
radiosurgery) and stable for at least 3 months before inclusion. Eligible subjects must be neurologically asymptomatic and without
corticosteroid treatment at the time of inclusion.

- Concomitant use of known strong cytochrome 3A4 inhibitors or inducers.

- Patients with second primary cancer, except adequately treated non-melanoma skin cancer, or other solid tumors curatively
treated with no evidence of disease for ≥3 years
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As part of this research, any fistula or gastro-intestinal
perforation are considered as adverse events of interest.
Efficacy assessment will be performed at 6 weeks, 12

weeks and then every 12 weeks with CT scan. Pelvis
MRI will be realised during the screening period and
could be repeated as a systematic exam in addition to
CT scan if a local recurrence could not be assessed by
CT scan.
Quality-of-life will be measure using the validated self-

questionnaires EORTC QLQ-C30 and QLQ-CX24 at 6
weeks, 12 weeks and then every 12 weeks (Table 2).

Statistical design overview
CABOCOL-01 trial is a multicenter non-randomised
phase II study.

Sample size calculation
We plan to use a single arm two-stage multicenter phase
II trial based on a Bryant-and-Day design, selected in
order to simultaneously assess efficacy and safety and to
minimize the expected number of patients treated in
case of insufficient efficacy and/or safety of cabozantinib
monotherapy.
In accordance with literature estimating a median PFS

around 3.4 months for advanced cervical cancer patients
under bevacizumab monotherapy and 4months for
pazopanib, the null hypothesis for efficacy is a 3-month
disease control rate of 30% and we expect a rate of 50%
to conclude to efficacy of cabozantinib [11, 30].
Toxicity, defined as clinical significant (grade ≥ 2 NCI

CTCAE version 5) fistula and perforation rate, will be
considered as acceptable if it concerns at most 10% of
patients and intolerable if it exceeds 25%.
According to these hypotheses, considering an alpha

risk of 5% for efficacy and 10% for toxicity and a power
of 80%, assuming a 10% drop-out rate, 57 patients are

required in this study (25 for the first stage and 32 add-
itional for the second stage).
Especially, 22 assessable patients will be included in

the first stage. If disease control is observed in less than
8 patients at 3 months or if more than 4 patients experi-
ment fistula or perforation, the study will be stopped at
the interim analysis to conclude to insufficient efficacy
or unacceptable toxicity of Cabozantinib. Eventually, ob-
servation of a minimum of 21 patients with disease con-
trol with less than 9 patients with toxicity will allow to
conclude to efficacy and tolerance.
To be noted, enrolment were not initially planned to

be halted to conduct the interim analysis. However, due
to the quickness of recruitment in the study, the proto-
col was amended to suspend the inclusions to perform
the interim analysis, in order to have a sufficient per-
spective on the tolerance and efficacy of Cabozantinib
single-agent treatment.

Statistical analyses
Patients will be assessable for the efficacy analysis if they
have a reported progression ≤3 months or a minimum
follow-up of 3 months. Patients who drop out from the
study prior to the 3 months will be included as failed
treatment in the intent-to-treat analysis, but not in-
cluded in the per-protocol analysis of efficacy.
Patients will be included in the safety analysis if they

received at least one dose of Cabozantinib. Patients who
were removed from the study due to adverse events will
be followed-up until recovery or stabilization of
symptoms.
Efficacy and safety will be evaluated simultaneously as

part of the main objective.
The primary endpoints, the response rate and toxicity

rate, will be evaluated at 3 months with their corre-
sponding two-sided 95% CI.

Fig. 1 CABOCOL-01 study schedule
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Table 2 Participating centers

INVESTIGATORS PARTICIPATING FRENCH COMPREHENSIVE CANCER CENTRES

Investigateur principal:
Dr. Elodie COQUAN
Co-investigateurs:
Pr Florence JOLY
Dr. Emeline MERIAUX
Dr. Pierre-Emmanuel BRACHET
Dr. Mélanie DOS SANTOS
Dr. Georges EMILE
Dr. Isabelle BONNET
Dr. Alison JOHNSON

Centre François Baclesse, CAEN

Investigateur principal:
Pr Isabelle RAY-COQUARD
Co-investigateurs:
Dr. Olivier TREDAN
Dr. Lauriane EBERST
Dr. Philippe TOUSSAINT

Centre Léon Bérard, LYON

Investigateur principal:
Dr. Jean-Sébastien FRENEL
Co-investigateurs:
Dr. Dominique BERTON
Dr. Ludovic DOUCET
Dr. Emmanuelle BOURBOULOUX
Dr. Carole GOURMELON
Dr. Pauline DU RUSQUEC
Dr. Audrey ROLLOT
Dr. Judith RAIMBOURG
Investigateur principal:
Dr. Sophie ABASIE LACOURTOISIE
Co-investigateurs:
Dr. Frédéric BIGOT
Dr. Victor SIMMET
Dr. Patrick SOULIE
Dr. Anne PATSOURIS
Dr. Paule AUGEREAU
Dr. Elouen BOUGHALEM
Dr. Margot NOBLECOURT

Institut de Cancérologie de l’Ouest, site NANTES
Institut de Cancérologie de l’Ouest, site ANGERS

Investigateur principal:
Dr. Coraline DUBOT
Co-investigateurs
Dr. Manuel RODRIGUES
Dr. Sophie FRANCK
Dr. Anne DONNADIEU
Dr. Diana BELLO-ROUFAI
Dr. Patricia TRESCA
Pr Roman ROUZIER
Dr. Eugénie GUILLOT
Dr. Delphine HEQUET
Dr. Claire BONNEAU

Institut CURIE, PARIS

Investigateur principal:
Dr. Cyril ABDEDDAIM
Co-investigateurs:
Dr. Annick CHEVALIER-PLACE
Dr. Valérie CHEVALIER EVAIN

Centre Oscar LAMBRET, LILLE

Investigateur principal:
Dr. Fanny POMMERET
Co-investigateurs:
Dr. Patricia PAUTIER
Dr. Emeline COLOMBA-BLAMEBLE
Dr. Alexandra LEARY

Gustave Roussy, VILLEJUIF

Investigateur principal:
Pr Véronique D’HONDT
Co-investigateurs:
Dr. Michel FABBRO

Institut régional du Cancer, MONTPELLIER
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Table 3 CABOCOL-01 study procedures

Before
inclusion
within
28 days
before
drug
initiation

During treatment (1 cycle = 28 days) End of
treatment
30 days
after the
last dose
of study
treatment
(+/− 7
days)

Follow-up
every 3
months up
to
progression

Overall survival
after disease
progression

Cycle 1 Cycle 2 Other
Cycles
from
cycle 2

Additional
Assessment
at D1C4
and every 3
cycles
(D1C7,
D1C10 …)
(within 7
days)

D1 D15 D1 D15 D1

Study drug administration CABOZANTINIB treatment (in a 28 day-cycle)

Informed Consent
should be done before any study
procedures

✓ No study visit is
required. The
following treatment
is at the discretion of
physicianClinical assessment

- Complete physical
examination including
gynecological examination,
weight, height (only at
baseline), ECOG, vital signs

- Adverse Events collection and
concomitant treatments

✓ ✓ ✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

✓
✓

Laboratory Assessments1

- Blood assessment
- Urinary assessment

✓
within
14 days
before
drug
initiation

✓3 ✓
within
3 days

✓
within
3 days

✓
within
3 days

✓
within
3 days

✓
within 3
days

✓
within 3
days

Cardiac assessment
- ECG (QT interval)
- Cardiac Echography or MUGA

✓
✓

✓ ✓

Quality-of-life assessment
EORTC QLQ-C30 / CX24

✓ ✓ ✓

Diary card ✓4 ✓ ✓

Radiological assessment
- CT-scan (thorax, abdominal
and pelvis) 6

- Pelvic MRI 2

✓
✓

within
3 days
✓
✓

+/− 7 days
✓
✓

+/− 14 days
✓
✓

Biological collections
- Tumoral biopsy optional5

- Blood samples

✓
✓

✓ ✓ ✓at progression

1Laboratory assessment
• Hematology (CBC, platelets)
• Serum biochemistry (Albumin, total alkaline phosphatase (ALP), alanine amino transferase (ALT), aspartate amino transferase (AST), corrected calcium, creatinine
and clearance by CKD-EPI method, glutamyltransferase (GGT), glucose, lactate deshydrogenase (LDH), magnesium, phosphorus, potassium, sodium, total bilirubin
(conjugated and unconjugated if clinically indicated), total protein
• Coagulation (PT/INR and PTT) mandatory before inclusion, then for other visits only if clinically indicated
• Thyroid function tests (TSH, free T3, free T4) (at each biological assessment except D15C1 and D15C2)
• Tumor marker: SCC antigen (at each biological assessment except D15C1)
• Urine analysis:
- Before inclusion: Urine analysis: urine protein-to-creatinine ratio (UPCR) ≤ 1 g/g (≤ 113.2 mg/mmol) creatinine or 24-h urine protein < 1 g. When a UPCR exceeds
1 g/g, a repeat UPCR or a 24-h urine protein and creatinine should be performed to confirm the result
-For other visits: Urine dipstick (with protein, blood and leucokytes).
If results > 2+, an urinary analysis must be performed with a Urine protein / creatinine ratio (UPCR). When a UPCR exceeds 1 g/g, a repeat UPCR or a 24-h urine protein
and creatinine should be performed to confirm the result.
• Urinal pregnancy test (Women of childbearing potential), only before inclusion
2Mandatory pelvis IRM at inclusion and optional for further evaluations. MRI can be used in addition of CT scan if a local recurrence could not be assessed by CT
3Only if realized more 14 days before D1
4Subjects should be instructed before the beginning of the treatment of the risk of diarrhea and the initial management. A preventive prescription can be given to the
patient at the beginning of the treatment.
5Fresh biopsy from primitive and/or from metastatic sites if feasible and only if the patient agrees on the consent form. AND Mandatory: One paraffin block of archival
initial or recurrent tumour will be sent to sponsor during study.
6A central review of the scanners will be done in the study to assess sarcopenia. An anonymized copy of the scanner imagery will be sent to the sponsor during
the study
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For time-to-event endpoints, medians (if reached) will
be presented and/or event rates at selected time points
using the using the Kaplan-Meier method.
Frequency tables will be tabulated (overall and by

tumor group) for all categorical variables and propor-
tions will be estimated using the efficacy population as
denominator (unless specifically specified otherwise). All
estimates will be complemented with an appropriate
95% confidence interval where applicable. Efficacy and
safety will be evaluated according to pre-treatment with
Cabozantinib.
Adverse events and laboratory abnormalities observed

during the study will be tabulated (worst CTC grade per
patient) overall and further tabulation will be made
based on time of occurrence and relationship to treat-
ment. The latter excludes events unrelated or not likely
related to treatment, but includes events for which the
relationship with treatment is not assessable. Tolerance
will be summarized by duration of treatment, reasons of
discontinuation, dose reduction rates and reasons for
dose reductions.
In addition, sensitivity analyses will be conducted

among patients pretreated with bevacizumab. Following
a A’Hern design in this subgroup, observation of a mini-
mum of 8 disease control among 19 assessable bevacizu-
mab pre-treated patients will be required to accept a 3-
month control rate ≥ 50% against a rate of ≤20% with
80% power and a 2.5% significance level [31]. If the limit
of 19 patients is not reached, efficacy and safety of the
bevacizumab subgroup will be described in detail and we
will further compute the posterior statistical power with
the included patients.

Patient reported outcomes
QoL scores and changes from baseline scores will be de-
scribed for selected primary scales. Missing values will
be considered such that if at least half the items from
the scale will be completed, it will be assumed that the
missing items will have values equal to the average of
those items present. The Z-test or the non-parametric
Wilcoxon–Mann–Whitney tests will be used to evaluate
the evolution in global health status and other dimen-
sions of the EORTC QLQ-C30 and subscale QLQ–
CX24. In addition, an evaluation of the time to ≥10-
point deterioration will be also carried out using survival
analysis methods. A composite definition for deterior-
ation based on death and tumor progression will be
used. To account for missing data as a potential major
source of bias, the compliance mechanism will be inves-
tigated prior to initiating the QoL analysis. Characteris-
tics of patients with and without valid QoL data will be
compared and trends over time per dropout pattern will
be investigated. Center-stratified proportional hazard
Cox regression model will be used in order to investigate

whether the compliance mechanism is linked to selected
prognostic variables.

Data monitoring committee
An Independent Data Monitoring Committee (IDMC)
will be set-up to ensure the protection of patients, to en-
sure the ethical conduct of the study, to evaluate the
benefit/risk ratio of the study and to insure an independ-
ent review of the scientific outcomes during and at com-
pletion of the study.
The committee will include a biostatistician, a

pharmacologist and a medical oncologist.
The members of the IDMC will be consulted before

the trial initiation, after the enrolment of 10 patients,
notably to pay a special attention on every AE of interest
(fistula/perforation), thereafter, at the interim analysis
and te final analysis.

Data management
A Web Based Data Capture (WBDC) system will be
used for data collection and query handling. The investi-
gator will ensure that data are recorded on the eCRFs as
specified in the study protocol and in accordance with
the instructions provided.
The investigator ensures the accuracy, completeness,

and timeliness of the data recorded and of the provision
of answers to data queries according to the Clinical
Study Agreement. The investigator will sign the com-
pleted eCRFs. A copy of the completed eCRFs will be ar-
chived at the study site.

Withdrawal from study
The reasons for why a patient may discontinue to par-
ticipate to the study or interrupt Cabozantinib treatment
include the following circumstances:

– Disease progression
– Need to initiate another anti-tumor treatment (e.g.,

systemic anticancer treatment palliative radiation
and surgery)

– Unacceptable toxicity, not compatible with study
treatment

– Necessity for withholding study drug for greater
than 4 weeks for study-treatment related AEs.

– Significant noncompliance with the protocol
schedule in the opinion of the investigator or the
Sponsor.

– Patient’s decision (the data already collected during
the search can be kept and exploited unless the
patient opposes it)

– Intercurrent illness or other reason that requires
stopping treatment of the study

– Patient lost to view
– Investigator’s decision
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Ancillary studies
Tumoral circulating DNA
Circulating tumor DNA has been widely evaluated as a
liquid biopsy for detecting cancer, monitoring disease,
characterizing drug targets and uncovering resistance in
various tumors. Viral DNA has been detected in the
serum of patients with virally induced tumors. HPVs are
small, non-enveloped viruses that induce squamous epi-
thelial tumours like cervical carcinoma. Circulating cell
free HPV DNA may serve as a unique tumor marker for
HPV-associated malignancies [32]. Droplet-digital PCR
is able to detect and quantify tumor-derived HPV DNA
sequences in patient blood with high sensitivity and spe-
cificity [33, 34]. Here, circulating tumoral DNA will be
collected at screening, at 1 month, then at 6 weeks and
at progressive disease, corresponding to tumoral evalu-
ation, to evaluate the usefulness of serum HPV DNA
level as a marker for efficacy and early biomarkers of
failure for Cabozantinib in CC.
Fresh biopsy will be obtained at baseline from primi-

tive and/or from metastatic sites if feasible and if the pa-
tient agrees on the consent form and archival initial or
recurrent tumor sample will also be used. Blood samples
will be collected during the study. They will be used for
searching biomarkers of efficacy to Cabozantinib treat-
ment, especially c-MET expression.

Sarcopenia
Sarcopenia is a syndrome characterized by low skeletal
muscle mass with impaired muscle function, with multi-
factorial etiology and it is a real concerns in metastatic
CC [35]. Described with antiangiogenics, sarcopenia is
related to higher toxicity and/or poor responses to anti-
neoplastic drugs, and decreased survival in cancer pa-
tients [36]. Recent data showed sarcopenia is a frequent
but unexplored adverse event of Cabozantinib [37]. We
will investigate prospectively the impact of Cabozantinib
on weight loss and sarcopenia in an homogenous popu-
lation with high risk of malnutrition. Skelettal muscle
index will be calculated and compared with a pre-
specified sex-based threshold.

Discussion
Angiogenesis is a well-known important target in meta-
static CC. Bevacizumab has already demonstrated its ef-
ficacy and is used in this indication. Cabozantinib is a
promising drug for CC thanks to its VEGF inhibition
and other targets which can be involved in CC tumoro-
genesis and angiogenesis resistance mechanisms. Spe-
cially, in France, bevacizumab is not reimboursed in CC,
which limits patient access to antiangiogenic treatment.
The CABOCOL-01 trial will therefore access efficacy of
Cabozantinib single-agent treatment in patients pre-
treated or not with becizumab leaded to have an

overview of Cabozantinib efficacy in CC tumors naive or
resistant to an anti-angiogenesis treatment. This study is
challenging due to the potentiel toxicity of Cabozantinib
in this population. The Bryant-and-Day two-stage phase
II design was therefore specifically selected in order to
assess the interest of Cabozantinib in this setting while
considering both its efficacy and safety profile. Addition-
ally, the CABOCOL-01 trial will be an oportunity to
contribute to identify biomarkers of efficacy of Cabozan-
tinib in CC.

Abbreviations
CC: Cervical Carcinoma; CPS: Combined Positive Score; CT: Computed
Tomography; CTCAE: Common Terminology Criteria for Adverse Events;
FIGO: International Federation of Gynecology and Obstetrics; GI: Gastro-
Intestinal; GU: Genito-Urinary; HGF: Hepatocyte Growth Factor; HPV: Human
Papilloma Virus; IDMC: Independent Data Monitoring Committee;
MRI: Magnetic Resonance Imaging; NCI: National Cancer Institute; OS: Overall
Survival; ORR: Objective Response Rate; PD 1: programmed death 1; PDL
1: programmed death ligand 1; PFS: Progression-Free Survival; QoL: Quality
of Life; RR: Response Rate; SPIRIT: Standard Protocol Items, Recommendations
for Interventional Trials; VEGF: Vascular Epithelial Growth Factor

Acknowledgements
We are grateful to all the patients who will consent to participate. We also
thank the members of the Independent Data Monitoring Committee. We
acknowledge the ARCAGY-GINECO Intergroup (academic clinical research
group specializing in gynecological oncology) for its scientific support, and
the Data Processing Center (DPC) of the North West Canceropole (Centre de
Traitement des Données du Cancéropôle Nord-Ouest) in charge of data
management. The principal investigators are also thanked, namely Pr Isabelle
Ray-Coquard, Dr. Jean-Sebastien Frenel, Dr. Sophie Abasie-Lacourtoisie, Dr.
Coraline Dubot, Dr. Cyril Abdeddaim, Dr. Fanny Pommeret, Pr Véronique
D’Hondt.

Authors’ contributions
EC, AL, IL, JL, and BC wrote the manuscript and devised the study concept
and design. IL and JL were responsible for overseeing the statistical section.
PEB, MC, EM, IB, BC have been involved in drafting the manuscript or
revising it critically for important intellectual content. EC and FJ supervised
the entire work. All authors (EC, PEB, IL, AL, MC, JL, EM, IB, BC ad FJ) have
given their final approval of the version to be published. Each author has
been sufficiently involved in the work to take public responsibility for
appropriate portions of the content.

Funding
This trial (NCT04205799) is granted by IPSEN Pharma SAS Laboratory that
also provides Cabozantinib to enrolled patients. IPSEN Pharma is not
involved in the design and conduct of the study, nor in the collection,
management, analysis, and interpretation of the data. It is not involved in
the writing of the manuscript.

Availability of data and materials
Not applicable.

Declarations

Scientific approval
This trial was scientifically approved by ARCAGY-GINECO Intergroup (aca-
demic clinical research group specializing in gynecological oncology), accre-
dited by INCa and supported by the Ligue contre le Cancer.

Ethics approval and consent to participate
This study has received ethical approval from the Comité de Protection des
Personnes Nord-Ouest IV in November 2019 (N° EudraCT: 2019–002184-97)
and from National Agency for Medical and Health products Safety in
October 2019. All patients will be proposed to participate by the medical

Coquan et al. BMC Cancer         (2021) 21:1054 Page 10 of 12

https://clinicaltrials.gov/ct2/show/NCT04205799?term=NCT04205799


oncologists who will give them an information file; all patients will give their
written informed consent before any study-related assessment start.

Consent for publication
Not applicable.

Competing interests
Not applicable.

Author details
1Medical Oncology Department, Centre François Baclesse, F-14000 Caen,
France. 2Clinical Research Department, Centre François Baclesse, F-14000
Caen, France. 3Data Processing Center of the North-West Canceropole
(Centre de Traitement des Données du Cancéropôle Nord-Ouest), Centre
François Baclesse, F-14000 Caen, France. 4Normandy University, F-14000
Caen, France.

Received: 23 December 2020 Accepted: 6 September 2021

References
1. Global, Regional, and National Cancer Incidence, Mortality, Years of Life Lost,

Years Lived With Disability, and Disability-Adjusted Life-years for 32 Cancer
Groups, 1990 to 2015. JAMA Oncol. 1 avr 2017;3(4):524–48.

2. Marth C, Landoni F, Mahner S, McCormack M, Gonzalez-Martin A, Colombo
N, et al. Cervical cancer: ESMO Clinical Practice Guidelines for diagnosis,
treatment and follow-up. Ann Oncol. 1 juill 2017;28(suppl_4):iv72–83.

3. Long HJ, Bundy BN, Grendys EC, Benda JA, McMeekin DS, Sorosky J, et al.
Randomized phase III trial of cisplatin with or without topotecan in
carcinoma of the uterine cervix: a Gynecologic Oncology Group Study. J
Clin Oncol. 20 juill 2005;23(21):4626–33.

4. Moore DH, Blessing JA, McQuellon RP, Thaler HT, Cella D, Benda J, et al.
Phase III study of cisplatin with or without paclitaxel in stage IVB, recurrent,
or persistent squamous cell carcinoma of the cervix: a gynecologic
oncology group study. J Clin Oncol. 1 août 2004;22(15):3113–9.

5. Tewari KS, Sill MW, Long HJ, Penson RT, Huang H, Ramondetta LM, et al.
Improved survival with bevacizumab in advanced cervical cancer. N Engl J
Med. 20 févr 2014;370(8):734–43.

6. Tewari KS, Sill MW, Penson RT, Huang H, Ramondetta LM, Landrum LM,
et al. Bevacizumab for advanced cervical cancer: final overall survival and
adverse event analysis of a randomised, controlled, open-label, phase 3 trial
(Gynecologic Oncology Group 240). Lancet. 2017;390(10103):1654–63.

7. Godoy-Ortiz A, Plata Y, Alcaide J, Galeote A, Pajares B, Saez E, et al.
Bevacizumab for recurrent, persistent or advanced cervical cancer:
reproducibility of GOG 240 study results in « real world » patients. Clin
Transl Oncol juill. 2018;20(7):922–7. https://doi.org/10.1007/s12094-017-1808-
x.

8. Palavalli Parsons LH, Roane B, Manders DB, Richardson DL, Kehoe SM,
Carlson M, et al. Hypoalbuminemia is a Predictive Factor for Fistula
Formation in Recurrent Cervical Cancer. Am J Clin Oncol. 16 août 2017;

9. Penson RT, Huang HQ, Wenzel LB, Monk BJ, Stockman S, Long HJ, et al.
Bevacizumab for advanced cervical cancer: patient-reported outcomes of a
randomised, phase 3 trial (NRG Oncology-Gynecologic Oncology Group
protocol 240). Lancet Oncol mars. 2015;16(3):301–11. https://doi.org/10.101
6/S1470-2045(15)70004-5.

10. Monk BJ, Mas Lopez L, Zarba JJ, Oaknin A, Tarpin C, Termrungruanglert W,
et al. Phase II, open-label study of pazopanib or lapatinib monotherapy
compared with pazopanib plus lapatinib combination therapy in patients
with advanced and recurrent cervical cancer. J Clin Oncol. 1 août 2010;
28(22):3562–9.

11. Mackay HJ, Tinker A, Winquist E, Thomas G, Swenerton K, Oza A, et al. A
phase II study of sunitinib in patients with locally advanced or metastatic
cervical carcinoma: NCIC CTG Trial IND.184. Gynecol Oncol. févr 2010;116(2):
163–7.

12. Symonds RP, Gourley C, Davidson S, Carty K, McCartney E, Rai D, et al.
Cediranib combined with carboplatin and paclitaxel in patients with
metastatic or recurrent cervical cancer (CIRCCa): a randomised, double-
blind, placebo-controlled phase 2 trial. Lancet Oncol nov. 2015;16(15):1515–
24. https://doi.org/10.1016/S1470-2045(15)00220-X.

13. Chan JK, Deng W, Higgins RV, Tewari KS, Bonebrake AJ, Hicks M, et al. A
phase II evaluation of brivanib in the treatment of persistent or recurrent

carcinoma of the cervix: an NRG oncology/gynecologic oncology group
study. Gynecol Oncol. 2017;146(3):554–9. https://doi.org/10.1016/j.ygyno.201
7.05.033.

14. Garcia AA, Blessing JA, Vaccarello L, Roman LD, Gynecologic oncology
group study. Phase II clinical trial of docetaxel in refractory squamous cell
carcinoma of the cervix: a Gynecologic Oncology Group Study Am J Clin
Oncol août 2007;30(4):428–431, DOI: https://doi.org/10.1097/COC.0b013e31
803377c8.

15. Muderspach LI, Blessing JA, Levenback C, Moore JL. A phase II study of
topotecan in patients with squamous cell carcinoma of the cervix: a
gynecologic oncology group study. Gynecol Oncol mai. 2001;81(2):213–5.
https://doi.org/10.1006/gyno.2000.6024.

16. Schilder RJ, Blessing J, Cohn DE. Evaluation of gemcitabine in previously
treated patients with non-squamous cell carcinoma of the cervix: a phase II
study of the gynecologic oncology group. Gynecol Oncol janv. 2005;96(1):
103–7. https://doi.org/10.1016/j.ygyno.2004.09.027.

17. Chung HC, Ros W, Delord J-P, Perets R, Italiano A, Shapira-Frommer R, et al.
Efficacy and Safety of Pembrolizumab in Previously Treated Advanced
Cervical Cancer: Results From the Phase II KEYNOTE-158 Study. J Clin Oncol.
10 juin 2019;37(17):1470–8.

18. Ruiz-Morales JM, Heng DYC. Cabozantinib in the treatment of advanced
renal cell carcinoma: clinical trial evidence and experience. Ther Adv Urol
déc. 2016;8(6):338–47. https://doi.org/10.1177/1756287216663073.

19. Choueiri TK, Escudier B, Powles T, Tannir NM, Mainwaring PN, Rini BI,
Hammers HJ, Donskov F, Roth BJ, Peltola K, Lee JL, Heng DYC, Schmidinger
M, Agarwal N, Sternberg CN, McDermott D, Aftab DT, Hessel C, Scheffold C,
Schwab G, Hutson TE, Pal S, Motzer RJ, METEOR investigators. Cabozantinib
versus everolimus in advanced renal cell carcinoma (METEOR): final results
from a randomised, open-label, phase 3 trial. Lancet Oncol juill 2016;17(7):
917–927, DOI: https://doi.org/10.1016/S1470-2045(16)30107-3.

20. Choueiri TK, Hessel C, Halabi S, Sanford B, Michaelson MD, Hahn O, et al.
Cabozantinib versus sunitinib as initial therapy for metastatic renal cell
carcinoma of intermediate or poor risk (Alliance A031203 CABOSUN
randomised trial): progression-free survival by independent review and
overall survival update. Eur J Cancer. 2018;94:115–25. https://doi.org/10.101
6/j.ejca.2018.02.012.

21. Flaifel A, Xie W, Braun DA, Ficial M, Bakouny Z, Nassar AH, et al. PD-L1
Expression and Clinical Outcomes to Cabozantinib, Everolimus, and
Sunitinib in Patients with Metastatic Renal Cell Carcinoma: Analysis of the
Randomized Clinical Trials METEOR and CABOSUN. Clin Cancer Res. 15 oct
2019;25(20):6080–8.

22. Gherardi E, Birchmeier W, Birchmeier C, Vande Woude G. Targeting MET in
cancer: rationale and progress. Nat Rev Cancer. 24 janv 2012;12(2):89–103.

23. Zhang Y, Wu J-Z, Yang Y-Q, Ma R, Zhang J-Y, Feng J-F. Expression of
growth-regulated oncogene-1, hepatocyte growth factor, platelet-derived
growth factor-AA and soluble E-selectin and their association with high-risk
human papillomavirus infection in squamous cell carcinoma of the uterine
cervix. Mol Med Rep août. 2014;10(2):1013–24. https://doi.org/10.3892/
mmr.2014.2293.

24. Refaat T, Donnelly ED, Sachdev S, Parimi V, El Achy S, Dalal P, et al. C-met
overexpression in cervical Cancer, a prognostic factor and a potential
molecular therapeutic target. Am J Clin Oncol déc. 2017;40(6):590–7. https://
doi.org/10.1097/COC.0000000000000203.

25. Peng J, Qi S, Wang P, Li W, Liu C, Li F. Diagnosis and prognostic significance
of c-met in cervical Cancer: a Meta-analysis. Dis Markers. 2016;2016:
6594016–9. https://doi.org/10.1155/2016/6594016.

26. Chen X, Loo JX, Shi X, Xiong W, Guo Y, Ke H, et al. E6 Protein Expressed by
High-Risk HPV Activates Super-Enhancers of the EGFR and c-MET
Oncogenes by Destabilizing the Histone Demethylase KDM5C. Cancer Res.
15 2018;78(6):1418–30.

27. Miekus K, Pawlowska M, Sekuła M, Drabik G, Madeja Z, Adamek D, et al. MET
receptor is a potential therapeutic target in high grade cervical cancer.
Oncotarget. 30 avr 2015;6(12):10086–101.

28. Lee E-H, Ji K-Y, Kim E-M, Kim S-M, Song H-W, Choi H-R, et al. Blockade of Axl
signaling ameliorates HPV16E6-mediated tumorigenecity of cervical cancer.
Sci Rep. 18 juill 2017;7(1):5759.

29. Bryant J, Day R. Incorporating toxicity considerations into the design of two-
stage phase II clinical trials. Biometrics déc. 1995;51(4):1372–83. https://doi.
org/10.2307/2533268.

30. Monk BJ, Sill MW, Burger RA, Gray HJ, Buekers TE, Roman LD. Phase II trial of
bevacizumab in the treatment of persistent or recurrent squamous cell

Coquan et al. BMC Cancer         (2021) 21:1054 Page 11 of 12

https://doi.org/10.1007/s12094-017-1808-x
https://doi.org/10.1007/s12094-017-1808-x
https://doi.org/10.1016/S1470-2045(15)70004-5
https://doi.org/10.1016/S1470-2045(15)70004-5
https://doi.org/10.1016/S1470-2045(15)00220-X
https://doi.org/10.1016/j.ygyno.2017.05.033
https://doi.org/10.1016/j.ygyno.2017.05.033
https://doi.org/10.1097/COC.0b013e31803377c8
https://doi.org/10.1097/COC.0b013e31803377c8
https://doi.org/10.1006/gyno.2000.6024
https://doi.org/10.1016/j.ygyno.2004.09.027
https://doi.org/10.1177/1756287216663073
https://doi.org/10.1016/S1470-2045(16)30107-3
https://doi.org/10.1016/j.ejca.2018.02.012
https://doi.org/10.1016/j.ejca.2018.02.012
https://doi.org/10.3892/mmr.2014.2293
https://doi.org/10.3892/mmr.2014.2293
https://doi.org/10.1097/COC.0000000000000203
https://doi.org/10.1097/COC.0000000000000203
https://doi.org/10.1155/2016/6594016
https://doi.org/10.2307/2533268
https://doi.org/10.2307/2533268


carcinoma of the cervix: a gynecologic oncology group study. J Clin Oncol.
1 mars 2009;27(7):1069–74.

31. A’Hern RP. Sample size tables for exact single-stage phase II designs. Stat
Med. 30 mars 2001;20(6):859–66.

32. Kang Z, Stevanović S, Hinrichs CS, Cao L. Circulating Cell-free DNA for
Metastatic Cervical Cancer Detection, Genotyping, and Monitoring. Clin
Cancer Res. 15 nov 2017;23(22):6856–62.

33. Campitelli M, Jeannot E, Peter M, Lappartient E, Saada S, de la Rochefordière
A, et al. Human papillomavirus mutational insertion: specific marker of
circulating tumor DNA in cervical cancer patients. PLoS One. 2012;7(8):
e43393. https://doi.org/10.1371/journal.pone.0043393.

34. Jeannot E, Becette V, Campitelli M, Calméjane M-A, Lappartient E, Ruff E,
et al. Circulating human papillomavirus DNA detected using droplet digital
PCR in the serum of patients diagnosed with early stage human
papillomavirus-associated invasive carcinoma. J Pathol Clin Res oct. 2016;
2(4):201–9. https://doi.org/10.1002/cjp2.47.

35. Allanson ER, Peng Y, Choi A, Hayes S, Janda M, Obermair A. A systematic
review and meta-analysis of sarcopenia as a prognostic factor in
gynecological malignancy. Int J Gynecol Cancer. 2 août 2020;

36. Davis MP, Panikkar R. Sarcopenia associated with chemotherapy and
targeted agents for cancer therapy. Ann Palliat Med janv. 2019;8(1):86–101.
https://doi.org/10.21037/apm.2018.08.02.

37. Buchler T, Kopecka M, Zemankova A, Wiesnerová M, Streckova E,
Rozsypalova A, et al. Sarcopenia in Metastatic Renal Cell Carcinoma Patients
Treated with Cabozantinib. Target Oncol. 3 août 2020;

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Coquan et al. BMC Cancer         (2021) 21:1054 Page 12 of 12

https://doi.org/10.1371/journal.pone.0043393
https://doi.org/10.1002/cjp2.47
https://doi.org/10.21037/apm.2018.08.02

	Abstract
	Background
	Methods
	Discussion
	Trial registration
	Protocol version

	Background
	Cervical carcinoma management
	Cabozantinib drug
	Purpose

	Methods / design
	Primary outcome
	Secondary outcomes
	Explorative outcomes
	Study population
	Study sites
	Study treatments and procedures
	Statistical design overview
	Sample size calculation
	Statistical analyses

	Patient reported outcomes
	Data monitoring committee
	Data management
	Withdrawal from study
	Ancillary studies
	Tumoral circulating DNA
	Sarcopenia


	Discussion
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Scientific approval
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

