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ABSTRACT

Background and purpose: To prevent the occurrence of grade > 2 radiodermatitis after post-operative breast
irradiation in patients with non metastatic breast cancer.

Methods: This prospective randomised open-label multicenter study allocated patients from 3 French institutions,
>18 years, requiring postoperative radiotherapy for histologically proven, early-stage (non-metastatic) unilateral
breast adenocarcinoma or in situ breast cancer, with RO or R1 post-operative status, to receive hygiene rules,
associated with either Cicaderma® (Arm A), or preventive treatment according to the investigator preference
(mainly hyaluronic acid (ialuset®), essential oils, or water spray, or no medication (Arm B). The primary
outcome was to compare the efficacy of Cicaderma® versus local standard management in preventing the
occurrence of grade > 2 radiodermatitis. Main secondary objectives include Cicaderma® impact on radiotherapy
discontinuation and on skin toxicity (pruritus), pain, quality of life, satisfaction.

Results: The CICA-RT study enrolled from June 2020 to April 2021, 258 women with a median age of 61 (22-91)
years in 3 institutions. Patients received either Cicaderma® (A: N = 130) or standard practice (B: N = 128). In the
123 patients who initiated radiotherapy in each arm, 95 (77%, 95%CI 68.8%-84.3%) patients did not develop
grade > 2 dermatitis. Sensitivity and per-protocol analyses confirmed the absence of differences between arms.
Conclusion: This prospective study did not meet its primary endpoint of superiority of Cicaderma® over routine
practice skin care in terms of prevention of acute radioinduced dermatitis of grade 2 or higher. However,
Cicaderma® showed a significant decrease in the occurrence of pruritus with less patients reporting at least once
grade > 2 pruritus (A: N = 38, 31%; B: N = 58, 47%; p = 0.009).

ClinicalTrials.gov identifier NCT04300829.

Introduction

and molecular characteristics largely trigger treatment decision [2].
Technology developments in diagnostic imaging and RT showed a sig-

Breast cancer (BC) is the most common cancer in women, accounting
for nearly 12% of all cancer diagnoses and remains the leading cause of
cancer deaths in women [1]. BC multimodal treatment approaches
substantially improved the outcome of BC patients during the last de-
cades, with emphasis on biologically-directed therapies and treatment
de-escalation to reduce related adverse effects. BC management usually
includes lumpectomy or mastectomy with or without neoadjuvant
chemotherapy, and adjuvant treatments including radiation therapy
(RT), +/- chemotherapy, and/or targeted therapy [2,3,4]. Histological

nificant efficacy of RT on disease control and treatment-related mor-
tality [5]. Efforts are focused on leveraging treatments using novel
techniques to maximize the benefits of RT in BC patients, while limiting
adverse events in critical organs. lonizing radiation (photons, electrons,
etc.) targeting cancer cells should preserve as much as possible healthy
tissues and nearby organs. The areas considered are breast gland or
tumor bed (according to surgery conservative or not), chest wall, nodes
of the internal mammary chain and supra-clavicular nodes regardless of
the type of surgery, and axillary lymph node area. Advanced radiation
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techniques aimed to increase the therapeutic ratio by improving target
coverage and/or reducing the exposure of critical organs, and adequate
dose escalation, intensification, or hypofractionation (HF) showed
improved outcomes [6,7]. Despite significant improvement in RT tech-
niques, dermatitis related to ionizing radiation frequently occur in the
next coming days or weeks, and dry or exudative radiodermatitis, or
acute radionecrosis may be observed. Up to 90% of the patients develop
acute radiation dermatitis, and up to 25% pruritus [8]. Besides negative
impacts on patient quality of life (pain, sensitivity to UV radiation,
feelings of discomfort, etc.), these adverse events may also limit the
therapeutic dose delivered and/or lead to temporary or permanent
discontinuation of RT with associated risk of decreasing tumor control
[9]. Indeed, further research to improve management of radiation
dermatitis and skin toxicities should be conducted.

Recommendations to prevent and manage acute radiation dermatitis
have been recently provided by the multinational association of supportive
care in cancer (MASCC) consensus, based on the current state of evi-
dence, after several attempts from different cancer care agencies to
provide guidelines [10]. At the time of study initiation, clinical practice
mainly followed guidelines provided a decade ago by Wong et al. [11],
however disparities between practices and guidelines still exist, and
heterogeneity in clinical practice remain due to the scarcity of high
quality data or conflicting findings across studies [11-14]. Several
topical products were used such as aqueous cream, aloe vera, trolamine
(Biafine®) [15-18]. Recent results with trolamine and hyaluronic acid
showed no significant reduction of the radiodermatitis incidence, how-
ever Biafine® emulsion can prevent grade 3 radiodermatitis [19]. The
European medical device Class IIa Xonrid® did not reduced the inci-
dence of grade 2 radiodermatitis at 5 weeks post-RT [20]. If Calendula
officinalis showed reduced radiodermatitis in patients with early breast
cancer with post-operative RT, controversies regarding its efficacy still
exist, and texture-related constraints preclude its development [21,22].
Consequently, even if the use of a topical after each session may be
locally recommended with decision left at the discretion of each inves-
tigator, compelling evidence regarding their role in the prevention of
radiation dermatitis were still lacking at the time of study conception.
Cicaderma® ointment (soft paraffin extract from Calendula officinalis L.
Hyperycum. perforatum L., Achilea millefolium L., and mother tincture
of Ledum palustre) (Laboratoire Boiron, Lyon, France) appeared as a
promising treatment for burns and radiation-induced dermatitis [23].
Cicaderma® is indicated in the treatment of wounds, small superficial
burns, and insect bites, and recommended to improve healing through
inhibition of the inflammatory process and activity of matrix metal-
loproteinases [24-26]. In addition, re-epithelialization, and accelerate
healing with Cicaderma® was reported in a murine skin ulcer model
[27].

This randomised study aimed to compare the efficacy of Cicaderma®
versus the local investigator practice in each investigation center to
prevent the occurrence of grade > 2 radiation dermatitis after post-
operative breast irradiation in patients with non metastatic breast
cancer.

Patient and methods
Study design and patients

This prospective, multicenter, comparative, open-label study rand-
omised patients older than 18 years, requiring postoperative RT (after
mastectomy or breast conserving surgery) for both histologically
proven, early-stage (non-metastatic) unilateral breast adenocarcinoma
or in situ breast cancer; with no tumor residue (RO or R1) in a 1:1 ratio to
receive either hygiene rules (cotton clothing, neutral soap, etc.) and
preventive treatment with Cicaderma® ointment (Arm A) or preventive
treatment according to the investigator’s practice (hygiene rules,
possibly associated with a single topical treatment in the comparator
arm, defined according to clinical practice at each investigation site, in
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the current absence of standard recommendations, namely essential oils,
or water spray, or no medication, Arm B). The RT was initiated from 4 to
8 weeks, and no>12 weeks after surgery, and from 3 to 8 weeks after
neoadjuvant chemotherapy discontinuation. Conformational RT or
modulated intensity (tomotherapy or VMAT) may be used.

On the breast, the dose delivery was 50 Gy in 25 fractions, com-
plemented by a sequential boost of 16 Gy in 8 fractions according to the
age. Delineation of organs at risk was performed according to ESTRO
recommendations [28]. The objective was to avoid 110% and limit to
107%. For intensity modulation, an integrated boost using 25 fractions
of 2 Gy on the breast, and 2.35 Gy on the tumoral bed, equivalent to 66
Gy delivered using normo-fractionation dosing (NF-RT), considering
biologically equivalent dosing and repopulation time (0.6 Gy per day
and alpha/beta of 10 Gy). Hypofractionation protocole (HF-RT) using
40.05 Gy in 15 fractions of 2.67 Gy was allowed. In case of boost
requirement, NF-RT with 16 Gy delivered in 8 fractions of 2 Gy was
preferred in patients > 60 years.

In the case of mastectomy, dose delivery was 50 Gy in 25 fractions. In
patients > 60 years, 40.05 Gy in 15 fractions of 2.67 Gy can be used.
Supraclavicular and internal breast node area were irradiated according
to local thesaurus, with dosing between 46 and 50 Gy, in 23 to 25
fractions. Owing to the COVID-19 pandemia, dosing regimen, fraction-
ating in breast irradiation required specific adaptations, in compliance
with international guidelines [29,30], and breast and parietal area doses
were changed to 40.05 Gy in 15 fractions of 2.67 Gy, 5 times a week. If a
boost was required, a dose of 10 Gy in 4 fractions of 2.5 Gy, 4 times a
week may be administrated. Node area (3-4 level or interpectoral) are
irradiated at the same dosing (40.05 Gy in 15 fractions of 2.67 Gy, 5
times a week). For intensity modulation, irradiation of the breast was
42.3 Gy in 18 fractions of 2.35 Gy, with a boost of 52.2 Gy in 18 fractions
of 2.9 Gy each. Node area (3-4 level or interpectoral or internal mam-
mary or axillary chain) are irradiated with a dose of 42.3 Gy in 18
fractions of 2.35 Gy. The study was stratified by investigation center, RT
fractionation (NF-RT vs HF-RT, and body mass index (BMI) (<25 vs >
25), and used a minimization technique.

Main exclusion criteria included unresolved skin toxicities from any
previous treatment; hormone therapy initiated prior to radiation ther-
apy; concomitant use of topical treatment in arm A; concomitant use of
more than one topical treatment in the area to be irradiated in arm B;
dermocorticoids as preventive treatment; concomitant chemotherapy
and/or targeted therapies; known hypersensitivity to Cicaderma® or
one of the components. The phototype was evaluated according to
Fitzpatrick classification [31].

This randomised phase 3 study was set up in 3 authorized institutions
(Centre Léon Bérard (CLB), Institut Sainte Catherine (ISC), Institut Curie
(Curie), performed according to the declaration of Helsinki and the In-
ternational conference on Harmonization on Good Medical Practices
after local approval (Ethic committee of Lyon Sud-Est IV). All patients
provided written informed consent before enrolment. The trial was
registered with clinical trials NCT04300829.

Treatment

Cicaderma® should be applied by spreading 2 dots of ointment over
the entire area treated with radiation. Cicaderma® should be applied
after the radiation session and in the evening, from the first radiation
session, and then continuously twice a day for 30 days after RT
discontinuation.

Weekly follow-up of the patients was performed during RT, then 1
month after the end of the RT.

Endpoints
The primary endpoint was the rate of patients with no grade > 2

radiation dermatitis within 30 days after completion of radiation ther-
apy. Radiation dermatitis was graded according to the National Cancer
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Institute Common Terminology Criteria for Adverse Events (NCI-
CTCAE-version 5) [32].

Secondary endpoints included the evaluation of patient satisfaction
in preventive management of the radiation dermatitis; quality of life
(based on the score from the dermatology life quality index question-
naire (DLQI, French dermatology society) [33]; self-reported pain
assessment in the irradiated area using a 0-100 mm visual analogue
scale (VAS) with 0 indicating no pain, and 100 untolerable pain; rates of
temporary and permanent RT discontinuations related to the occurrence
of grade 3 radiation dermatitis; Rate of occurrence of pruritus of any
grade; RT doses received; time to first grade > 2 cutaneous event (ra-
diation dermatitis or pruritus) according to NCI-CTCAE-version 5 [32];
In arm A, compliance of Cicaderma® application; identify pre-treatment
factors associated with grade > 2 radiation dermatitis.
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Statistics

The study was designed to detect an improvement in the success rate
in the experimental arm from 50% (in the standard arm) to 70% (in the
experimental arm). A patient with no grade > 2 radiation dermatitis
within 30 days post-RT was considered as successful. Based on a Chi-2
test, with 1-sided a = 0.25 and 90% power, 248 patients had to be
enrolled (i.e., 124 per treatment arm). The two futility interim analyses
initially planned after 33% and 50% of patients included and follow-up,
were not performed owing to enrollment faster than expected.

Efficacy analyses were performed in the intention-to-treat popula-
tion (all randomly assigned patients, N = 258 pts), and in the per-
protocol population (N = 210) excluding patients with non-authorized
concomitant topical treatment, multiple concurrent topical medica-
tions before grade 2 event, no RT initiated, non-compliant with alloca-
tion arm, and too short follow-up post-RT (Fig. 1). A sensitivity analysis
was performed considering as successful all patients with no radiation

258 patients randomised

v

v

130 patients randomly assigned to Cicaderma®

(Arm A)

128 patients randomly assigned to standard practice care
(Arm B)

5 patients did not initiated radiation therapy

(consent withdrawal)
v

A 4

5 patients did not initiated radiation therapy
(consent withdrawal)

125 patients initiated radiation therapy

123 patients initiated radiation therapy

2 patients with a limited post-radiation therapy
period (<20 days) were not evaluable

Every week:
Evaluation by the radiation therapist; Toxicity assessment (including skin toxicity);
Quality of life (DLQI); pain evaluation

30 days (+/- 4 days) post-radiation therapy
Clinical assessment; Toxicity assessment (including skin toxicity);
Quality of life (DLQI); pain evaluation; Satisfaction assessment

Intent to treat analysis:
130 patients analyzed for primary endpoint**:
» 95 (77.2%) patients without gr 22 radiation dermatitis

Intent to treat analysis:
N=128 patients analyzed for primary endpoint**:
» 95 (77.2%) patients without gr 22 radiation dermatitis

Excluded for per-protocol analysis (N=22)

- Concomitant therapy* (N=8)

- Multiple topical treatment before grade >2 radiation
dermatitis (N=4)

- No Cicaderma® (N=3)

- No radiation therapy (consent withdrawal) (N=5)

- Too short period of post-radiotherapy follow-up (N=2)

aal

A\ 4

Excluded for per-protocol analysis (N=26)
- Concomitant therapy* (N=15)
- Multiple topical treatment before grade >2 radiation
dermatitis (N=6)
- No radiation therapy (consent withdrawal) (N=5)

v

Per-protocol analysis
108 patients analysed for primary endpoint*:

» 82 (75.9%) patients without grade>2 radiation dermatitis

Per-protocol analysis
102 patients analysed for primary endpoint*:

»> 81 (79.4%) patients without grade>2 radiation dermatitis

Fig. 1. Trial profile. *number of patients with no grade > 2 radiodermatitis. fNon evaluable patients (A: N = 7 [consent withdrawal (N = 5); limited follow-up (N =

2)]1; B: consent withdrawal (N = 5)).
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dermatitis within 30 days after completion of RT.

Qualitative criteria were compared using Chi-2 tests and quantitative
criteria were compared using Student’s t test. The time to first grade > 2
skin event (radiation dermatitis or pruritus) was estimated using Kaplan
Meier method and described in terms of median survivals, along with
the associated 2-sided 95% confidence interval (CI).

Logistic regression models were performed to determine the factors
associated with the development of grade > 2 radiation dermatitis. Odds
Ratios (ORs) were presented with 95% CI.

SAS software version 9.4 was used for all statistical analyses.

Role of funding

The Centre Léon Bérard as sponsor was responsible for trial
conception and coordination, data analysis and publication writing. All
authors were involved in writing, in reviewing the report and in the
decision for publication. Principal coordinators, project leader and
statisticians had full access to all study data and full responsibility to
submit the manuscript for publication. Laboratoire Boiron provided the
study drug Cicaderma® and funding to the sponsor to conduct this
study. Laboratoire Boiron had no role in the design of the study, analysis
or writing.

Results
Patient characteristics

From June 2020 to April 2021, the CICA-RT study enrolled 258
breast cancer patients from 3 investigation sites and allocated them to
receive either Cicaderma® (A: N = 130) or standard practice (B: N =
128) (Fig. 1).

Patients were female, with a median age of 61 (range, 22-91) years,
with good Eastern Cooperative Oncology Group Performance Status
(ECOG-PS 0: 218, 85%; ECOG-PS 1: 34, 13%), cup sizes A-B (40%), C-D
(52%), and E and over (8%), and predominantly classified in phototype
II (53%) and III (35%) according to the Fitzpatrick classification. His-
tology results reported 99 (38.4%) patients had an invasive carcinoma of
no special type and 89 (34.5%) had an invasive ductal carcinoma. Pa-
tient, tumor, and treatment characteristics are detailed in Table 1.

Among the patients in the arm A (Cicaderma®), 65 (52%) received
NF-RT, and 60 (48%) received HF-RT; in the arm B (local investigator
practice), 63 (51.2%) patients received NF-RT and 60 (48.7%) were
treated with HF-RT. To note, 12 patients were considered as non
evaluable: 10 patients with consent withdrawal before RT initiation (A:
N =5; B: N =5), and 2 patients with too short follow-up (A: N =2; B: N
= 0) (Fig. 1). The median total RT dose was 50 (26-66) Gy regardless the
groups. To note, 3 patients were patients were marginally treated with
ultra HF-RT (5 fractions of 5.2 Gy (N = 2); 6 fractions of 6 Gy (N = 1)
(A:3; B:0). Most of the patients were treated with 3D technique (N =
145, 58.5%; A: N =78, 62%; B: N = 67, 54.5%), or IMRT technique (N =
73, 29%; A: N = 28, 22%; B: N = 45, 37%). All evaluable patients
received irradiation on breast or breast wall area (N = 236, 95.2%). RT
was performed on tumour bed (N = 130, 52.4%), on lymph node area (N
= 81, 32.7%), or on sub-clavicular (N = 74, 91.4%). No patient pre-
maturely discontinued RT permanently.

In the experimental arm, Cicaderma® was applied in all but 3 pa-
tients. The average quantity of Cicaderma® used was 4.5 (0-13) oint-
ment tubes. To note, more than half of the patients (60%) used between
3 and 5 ointment tubes, and 18 (16%) patients required more than the 5
tubes provided in the standard kit of treatment. Patients in the arm B
(local investigator practice) mainly applied hyaluronan/ialuset® (N =
69, 56%) and/or betamethasone dipropionate/diprosone® (N = 24,
20%), silver sulfadiazine/flamazine (N = 11, 8.9%) and 31 (25%) pa-
tients did not used any topical products during the study.

In the follow-up period, the hygiene rules were respected in all but
seven patients (compliance failures, once: A: 1, 0.8%; B: 5, 4.2%; three
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times: A: N = 0; B: N = 1, 0.8%). Complementary alternative methods
(fire helmsman/magnetizer) were requested at least once by 63 (25.4%)
patients (A: N = 36, 29%; B: N = 27, 22%).

Impact on radiation dermatitis

The primary endpoint was evaluated in 246 patients. Reasons for the
12 failures were withdrawals of consent (N = 10) and reduced (<20
days) post-RT follow-up (N = 2).

Among the 123 patients evaluable in each group, a total of 95 (77%,
95 %CI 68.8%-84.3%) patients did not develop grade > 2 radiation
dermatitis. No differences in the occurrence of grade > 2 radiation
dermatitis between groups were evidenced.

In addition, no difference in the primary endpoint according to strata
subgroups was reported. Success rates between arms were similar
regardless the centers (CLB: N = 75/106, 70.8%; ISC: N = 90/115,
78.3%; Curie: N = 25/25, 100%), RT type (NF-RT: N = 85/127, 66.9%;
HF-RT: N =105/119, 88.2%), and comparable when RT duration was <
50 days (N = 164/206, 79.6%). A slight imbalance was observed in
patients with RT > 50 days (N = 26/40, 65%, 48.3%-79.4%; A: 55.6%,
30.8%-78.5%; B: 72.7%, 49.8%-89.3%). A slight imbalance was
observed according to BMI, with more women with BMI < 25 reporting
no grade > 2 radiation dermatitis (BMI < 25 N = 103/131, 78.6%; A:
83.1%, 72%-91%; B:74.2%, 62%-84%) and less women with BMI > 25
reporting no grade > 2 radiation dermatitis after having applied Cica-
derma® (BMI > 25 N = 87/115, 75.7%; A: 70.7%, 57%-82%; B: 80.7%,
68%-90%).

Success rates were comparable regardless of the radiation therapy
technique (3D RT: N = 112/143, 78.3%; A: 78.9%; B: 77.6%); intensity
modulated radiation therapy (IMRT)/Tomotherapy IMRT, Volumetric
Modulated Arc Therapy (VMAT) technics (N = 78/103, 75.7%; A:
74.5%; B: 76.8%). Sensitivity analysis and per-protocol analysis
confirmed the absence of difference between arms.

Impact on radiation therapy discontinuation

No permanent discontinuation due to skin toxicity was reported. No
temporary discontinuations due to dermatitis of grade 3 occurred.
Temporary discontinuations -more precisely postponed RT sessions-
occurred in 61 (24.6%) patients (A: N = 31, 24.8%; B: N = 30, 24.4%)
mainly due to technical or maintenance reasons (A: N =13; B: N = 11),
or patient decision (A: N = 2; B: N = 3). To note, 3 patients had tem-
porary discontinuations for grade 1 radiation dermatitis (A: N =1, 0.8%;
B: N =2, 1.6%), with 2 to 7 postponed sessions; Seven patients reported
temporary discontinuations for other toxicities (exsudative wound: A: N
=4;B: N=1), bone pain: (A: N=0; B: N=1; breast pain (A: N=1; B: N
= 0)). These temporary discontinuations had no significant impact on
the median RT duration (A: 35 (6-69) days; B: 34 (17-71) days), and RT
duration < 50 days were reported in most patients (A: N =107,82.3%; B:
N = 101,78.9%).

Impact on skin toxicity

A total of 64 patients experienced grade > 2 cutaneous event (radi-
ation dermatitis or pruritus) (A: N = 33; B: N = 31) with similar time to
occurrence of skin toxicity (radiation dermatitis or pruritus) in the two
arms (median time not reached), from randomisation (Fig. 2) Similar
results are reported from RT initiation. At 30 day- and 60 day-post-RT
initiation, 92% and 73% of the patients did not experienced grade > 2
skin toxicity in arm A, and 89% and 75% had no grade > 2 skin toxicity
in the arm B, respectively.

A total of 96 (39%) patients reported at least one occurrence of
pruritus of any grade. Cicaderma® showed a significant impact on the
occurrence of pruritus with less patients reporting pruritus occurrence of
any grade (A: N = 38, 30.9%; B: N = 58, 47.2%; p = 0.009). To note, the
same trend was reported regardless the RT technique (HF-RT: A: N =13,
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Table 1

Patients, tumors and treatment characteristics. ECOG-PS: Eastern Cooperative Oncology Group Performance Status. UICC: Union for international cancer group. RT:
radiation therapy; NF: Normofractionated. HF: Hypofractionated. CT: Chemotherapy. *3 patients were marginally treated with ultra HF-RT (5x5.2 Gy (N = 2); 6x6 Gy
(N = 1) (A:3;B:0). **Consent withdrawal.

Arm A Cicaderma® ointment Arm B Standard practice All

N =130 N=128 N =258
Median age (years)(min-max) 60.0 (31-91) 62.0 (22-86) 61.0 (22-91)
Median weight (kg)(min-max) 67.0 (38-118) 66.5 (42-110) 67.0 (38-118)
Not specified 1 0 1
ECOG-PS
0 111 (85.4%) 107 (84.3%) 218 (84.8%)
1 17 (13.1%) 17 (13.4%) 34 (13.2%)
2 2 (1.5%) 2 (1.6%) 4 (1.6%)
3 0 (0.0%) 1 (0.8%) 1 (0.4%)
Not specified 0 1 1
Median BMI (min-max) 24.8 (16-48) 24.5 (16-40) 24.7 (16-48)
Not specified 1 0 1
Cup size
A-B 53 (41.1%) 49 (39.8%) 102 (40.4%)
C-D 69 (35.7%) 64 (51.8%) 133 (52.8%)
E-F-G 7 (5.4%) 10 (8.1%) 17 (6.8%)
Not specified 1 5 6
Phototype according to Fitzpatrick classification
Phototype I 8 (6.2%) 6 (4.7%) 14 (5.4%)
Phototype II 74 (56.9%) 62 (48.4%) 136 (52.7%)
Phototype III 39 (30.0%) 51 (39.8%) 90 (34.9%)
Phototype IV 6 (4.6%) 7 (5.5%) 13 (5.0%)
Phototype V 3 (2.3%) 2 (1.6%) 5 (1.9%)
History of the tumor
Tumour localisation
Left breast 71 (54.6%) 67 (52.3%) 138 (53.5%)
Right breast 59 (45.4%) 61 (47.7%) 120 (46.5%)
pT
(P)TO 12 (9.2%) 7 (5.5%) 19 (7.4%)
(P)T1 67 (51.5%) 75 (58.6%) 142 (55.0%)
(P)T2 34 (26.2%) 32 (25.0%) 66 (25.6%)
(P)T3 12 (9.2%) 10 (7.8%) 22 (8.5%)
(P)T4 0 (0.0%) 1 (0.8%) 1 (0.4%)
(P)TX 5 (3.8%) 3 (2.3%) 8 (3.1%)
pN
(P)NO 80 (61.5%) 87 (68.0%) 167 (64.7%)
(P)N1 30 (23.1%) 29 (22.7%) 59 (22.9%)
(P)N2 5 (3.8%) 4 (3.1%) 9 (3.5%)
(P)N3 4 (3.1%) 0 (0.0%) 4 (1.6%)
(P)NX 11 (8.5%) 8 (6.3%) 19 (7.4%)
Histology
Invasive ductal carcinoma 46 (35.4%) 43 (33.6%) 89 (34.5%)
Invasive lobular carcinoma 17 (13.1%) 14 (10.9%) 31 (12.0%)
In situ ductal carcinoma 15 (11.5%) 15 (11.7%) 30 (11.6%)
In situ lobular carcinoma 3 (2.3%) 0 (0.0%) 3 (1.2%)
Mixed invasive 1 (0.8%) 1 (0.8%) 2 (0.8%)
Invasive carcinoma of no special type (nst) 46 (35.4%) 53 (41.4%) 99 (38.4%)
Invasive papillary carcinoma 1 (0.8%) 1 (0.8%) 2 (0.8%)
Intraductal papilloma 1 (0.8%) 0 (0.0%) 1 (0.4%)
Invasive cribriform carcinoma 0 (0.0%) 1 (0.8%) 1 (0.4%)
UICC stade
0 14 (10.9%) 10 (8.0%) 24 (9.4%)
1 55 (42.6%) 59 (47.2%) 114 (44.9%)
I 47 (36.4%) 45 (36.0%) 92 (36.2%)
I 13 (10.1%) 11 (8.8%) 24 (9.4%)
Not specified 1 3 4
SBR grade

(continued on next page)
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Table 1 (continued)

Arm A Cicaderma® ointment Arm B Standard practice All

N =130 N =128 N = 258
1 35 (26.9%) 28 (21.9%) 63 (24.4%)
I 52 (40.0%) 58 (45.3%) 110 (42.6%)
111 36 (27.7%) 31 (24.2%) 67 (26.0%)
Non evaluable 7 (5.4%) 11 (8.6%) 18 (7.0%)
Mitotic index
Low 63 (48.8%) 62 (48.8%) 125 (48.8%)
Moderate 34 (26.4%) 25 (19.7%) 59 (23.0%)
High 24 (18.6%) 29 (22.8%) 53 (20.7%)
Unknown 8 (6.2%) 11 (8.7%) 19 (7.4%)
Not specified 1 1 2
HER2 status
Positive 15 (11.5%) 13 (10.2%) 28 (10.9%)
Negative 107 (82.3%) 102 (79.7%) 209 (81.0%)
Non evaluable 8 (6.2%) 13 (10.2%) 21 (8.1%)
Oestrogen receptor status (RE)
Positive 101 (77.7%) 96 (75.0%) 197 (76.4%)
Negative 21 (16.2%) 19 (14.8%) 40 (15.5%)
Non evaluable 8 (6.2%) 13 (10.2%) 21 (8.1%)
Progesterone receptor status (RP)
Positive 86 (66.2%) 87 (68.0%) 173 (67.1%)
Negative 36 (27.7%) 28 (21.9%) 64 (24.8%)
Non evaluable 8 (6.2%) 13 (10.2%) 21 (8.1%)
Surgery at inclusion
Type of surgery
Breast conserving surgery 106 (81.5%) 109 (85.2%) 215 (83.3%)
Mastectomy 24 (18.5%) 19 (14.8%) 43 (16.7%)
Number of removed lymph node
N (missing) 129 (1) 126 (2) 255 (3)
Median (min-max) 3.0 (0-45) 3.0 (0-24) 3.0 (0-45)
Appearance of a lymphocele
No 117 (90.0%) 113 (88.3%) 230 (89.1%)
Yes 13 (10.0%) 15 (11.7%) 28 (10.9%)
If lymphocele appearance, spcification
Chest wall 6 4 10
Tumour bed area 7 11 18
Residual disease
RO (no residual disease) 113 (86.9%) 114 (89.1%) 227 (88.0%)
R1 (microscopic residual disease) 17 (13.1%) 14 (10.9%) 31 (12.0%)
Re-excision surgery (tumour bed area)
No 116 (89.2%) 118 (92.2%) 234 (90.7%)
Yes 14 (10.8%) 10 (7.8%) 24 (9.3%)
Axillary dissection
No 63 (48.5%) 61 (47.7%) 124 (48.1%)
Yes 67 (51.5%) 67 (52.3%) 134 (51.9%)
Chemotherapy (CT)
Neo-adjuvant CT 22 (16.9%) 19 (14.8%) 41 (15.9%)
Histological response to neo-adjuvant CT (%)
<10% viable tumour cells 12 11 23
>10% viable tumour cells 7 3 10
Not specified 3 5 8
Adjuvant CT 37 (28.5%) 36 (28.1%) 73 (28.3%)

Radiation therapy (RT)

(continued on next page)
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Table 1 (continued)
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Arm A Cicaderma® ointment

Arm B Standard practice All

N =130

N=128 N = 258

RT technique

3D 78 (62.4%)
IMRT tomotherapy, IMRT, VMAT 47 (37.6%)
Integrated or sequential boost (tumour bed) 69 (55.2%)

Radiotherapy RT type

NF-RT 65 (52%)
HF-RT* 60 (48%)
No RT** 5

67 (54.5%)
56 (48.9%)
61 (49.6%)

145 (58.5%)
103 (41.5%)
130 (52.4%)

63 (51.2%) 128 (51.6%)
60 (48.7%) 120 (48.4%)
5 10

09

08

e
<

o
o

Survival probability
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Events/Total Median (95% Cl) Time-Point KM Est (95% CI)
—— Cicaderma® 331130 NE (130.0-NE) 30 Days  0.98 (0.93-0.99)
0.1 60 Days  0.83 (0.75-0.89)
— SOC 31128 NE (NE-NE) 30 Days  0.98 (0.94-1.00)
60 Days 0.81 (0.73-0.87)
00+ + Censor
0 10 20 30 40 50 60 70 80 90
Time from randomisation (days)
Patients at risk
Cicaderma® (A) 130 128 127 125 121 112 97 76 51 33
Standard of care (SOC,B)128 128 125 121 116 110 96 75 54 41

Fig. 2. Skin toxicity-free survival. Standard of care (SOC).

22%; B:N = 25, 41.7%; p = 0.022); NF-RT: A: N = 25, 39.1%; B: N = 33,
52.4%; p = 0.132).

Satisfaction

Patients were satisfied regarding the preventive management for
radiation dermatitis, with 185 (83%) patients being satisfied or very
satisfied (satisfied: N = 82, 36.9%); very satisfied: N = 103, 46.4%). To
note, the rate of patients being very satisfied was slightly higher in the
patients treated with Cicaderma® compared with the standard arm (A:
N =60, 53.1%; B: N = 43, 39.4%).

Pain

Overall, a large proportion of patients reported no pain in the irra-
diated area (A: N = 52, 43%; B: N = 49, 41%) or mild pain scores from 1
to 3 (A: N = 51, 42%; B: N = 43, 36%). The reported average pain
slightly increased during RT (at 7 days: 0.6; at 35 days post-RT: 1.6). A
slight increase in mean levels between arms was observed at 35 day-
post-radiation (A: 1.1; B: 2, respectively). However, these results must
be interpreted with caution considering that pain was scored in only 90/

258 patients at this timepoint. After RT, pain score decreased back to
inclusion level, and was similar in both arms (Fig. 3A).

Quality of life (QoL)

Overall QoL was not impaired, with a maximum DLQI score of 4.8,
translating a marginal effect on the QoL. To note, QoL after RT was
slightly reduced (baseline: 1.4; 35 days post-RT: 4.0). If deteriorated
QoL was reported during treatment, at 30 days post- RT, patient QoL was
less impaired, with a mean score of 2.4.

Fig. 3B is summarizing the evaluation of QoL in both arms.

Factors associated with grade > 2 radiation dermatitis

We performed a logistic regression analysis to determine factors
associated with grade > 2 radiation dermatitis. The multivariate model
identified that patients with a total dose > 50 Gy are more likely to
develop grade > 2 radiation dermatitis than patients with a total dose <
50 Gy (greater risk of 4.5, 95 %CI 1.87-10.66). The RT total dose was
correlated to the age of the patient.

To note, Cicaderma® related hypersensitivity has been reported (at
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Fig. 3. A) Pain (measured on a 0-100 mm visual analogue scale), and B) self-reported quality of life assessment according to the final score of Dermatology Life
Quality index (DLQI)), at different timepoints after RT discontinuation, in Cicaderma® (A) and Standard of care (SOC, B).
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21 days, N = 1; at 30 days, N = 1) in 2 patients who respectively applied
Cicaderma® during 16 days and 34 days.

Discussion

The randomised trial CICA-RT demonstrated no significant differ-
ence between Cicaderma® and local standard practice for the preven-
tion of grade > 2 radiation dermatitis. The trial reported that 77% of the
patients with breast cancer did not develop grade > 2 radiation
dermatitis, regardless the allocation group. Similarly, skin care satis-
faction, pain, and quality of life were not statistically different between
the two arms. Despite a very low toxicity was reported in both arms, the
trial showed a clinically significant reduced rate of patients developing
at least one pruritus after RT after Cicaderma® application (A: N = 38,
31%; B: N = 58, 47%; p = 0.009), regardless the RT technique. The same
trend was observed in the patients treated with HF-RT (A:13; B:25; p =
0.022), or NF-RT (A: 25; B:33; p = 0.132).

Initial hypotheses were based on a success rate of 50% in the control
arm compared to 70% in Cicaderma® arm (reflecting an Odds Ratio of
0.429). However, the trial reported a basal rate of success much higher
than anticipated in the control arm (77%). Indeed, the proportion of
patients treated with HF-RT was higher than anticipated, and empha-
sized by the ongoing amendment owing to COVID-19 pandemia. The HF
/NF-RT strata considered for the primary endpoint showed that almost
half of the patients received HF-RT (HF-RT: 119, 46%; NF-RT: 127, 49%;
not specified 5%) and patients treated with HF-RT globally reported less
grade > 2 skin toxicities (dermatitis: 12%; pruritus: 32%) than patients
with NF-RT (dermatitis: 33%; pruritus: 46%). Previous studies led us to
define assumptions which appeared not to adequately estimate the
occurrence of skin toxicity [21]. These assumptions were too pessimistic
considering current RT techniques in CICA-RT study; An unexpected
elevated rate of patients treated with HF-RT was also reported in the
Mepitel study during the COVID-19 pandemia [10]. The study would
have required a higher power level to evidence reduction in RT-related
toxicities, especially in a population with high rates of patients treated
with HF-RT. The rate of grade > 2 radiation dermatitis limited to 23% in
the CICA-RT study was consistent with results showing reduced skin
toxicity using HF-RT, but contrasted with the recently reported rate of
45% in the control arm in the Mepitel population [10]. However, dif-
ferences in treatments (aqueous creams) in the standard arms and in
patient characteristics (more mastectomies (40%), more patients treated
with HF-RT (92-94%), and less patients with boost (29%) in Mepitel
study) prevent direct comparisons between studies. Interpretation of our
results may be limited by the lack of a standard recommendations as a
comparator; a placebo would allow easier interpretation, but was not
easy to propose and not ethically acceptable in the current context. Even
if the results of CICA-RT study did not evidence an improvement in the
onset of grade > 2 acute dermatitis, an improvement in the occurrence
of grade > 2 pruritus was reported. Cicaderma® was well accepted by
both patients and nurses. The multicenter randomised phase III trial
HYPO-G01 (NCT03127995) comparing HF-RT versus NF-RT in breast
cancer with an indication for regional lymph node irradiation reported
CTCAE-based acute toxicity assessments, and showed frequent skin
toxicities, mostly grade 1 toxicities (dermatitis: up to 90%; pruritus: up
to 28%), and a limited number of patients reported grade 2-3 dermatitis
and pruritus occurrence. In practice, patients with HF-RT showed less
RT-associated grade 2 skin toxicities (dermatitis: 15%; pruritus: 2%),
than patients treated with NF-RT (dermatitis: 33%; pruritus: 3%). No
grade 4 or 5 were observed [35]. Similar results showing less toxicities
and improved QOL have been recently reported and supported the
benefits of HF-RT [36].

Whereas the 10-year follow-up showed that appropriately dosed HF-
RT is safe and effective in patients with breast cancer,[2] guidelines still
differ worldwide, and normo-fractionated (NF-RT) regimens are still
recommended in some European countries including France, until
robust results from prospective meta-analysis are reported. In Europe,
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the Danish (NCT00909818) randomised trial investigating NF-RT and
moderate HF-RT regimens recently showed no more grade 2-3 breast
induration with low risk for locoregional recurrence at 9-year [3]. The
final long-term follow-up results from the French randomised trial
HYPOG-01 (NCT03127995) are eagerly expected to determine whether
moderate HF-RT should become locally the standard for regional
treatment. Preliminary results showed that women receiving 3-week
moderately HF locoregional RT showed reduced acute toxicities and
no important acute safety concerns [34]. Despite differences in grade >
2 acute skin toxicity in favor to accelerated partial breast RT with
external beam RT or brachytherapy have been reported [4], most
guidelines in France still recommend NF-RT when lymph node areas
need to be irradiated.

While acute radiation dermatitis, and pruritus have been frequently
reported [8], most patients experienced grade 1 dermatitis and pruritus,
and up to 32% of grade 2-3 skin toxicities, and HF-RT showed reduced
skin toxicity occurrence compared to NF-RT (dermatitis, HF-RT: N = 13
(2%); NF-RT: N = 29 (3%); pruritus, HF-RT: N = 2; NF-RT: N = 3)[35].
Besides negative impacts on patient quality of life (pain, sensitivity to
UV radiation, feelings of discomfort, etc.), these adverse events may
adversely limit the therapeutic dose delivered and/or lead to temporary
or permanent discontinuation of RT with associated risk of decreasing
tumor control [7].

In addition, other factors can support the current favourable toler-
ance profile. Notably, patients included in CICA-RT study received sys-
tematic risk prevention based on detailed oral and written information
underlining the importance of hygiene rules. Such particular vigilance
may have contributed to limit and/or delay the occurrence of radiation
dermatitis. Careful monitoring of patient diary may have contributed to
closely consider comfort and increase satisfaction. In addition, the
enhancement in modern irradiation techniques including intensity
modulation and better conformation related to patient anatomy,
contribute to reduce acute toxicity [37-39]. Other factors, such as
elevated BMI, regional node radiation, and chemotherapy were reported
to be associated with increased acute skin toxicity [40]. Regular clinical
follow-up with evaluation by the attending physician once a week may
contribute to limit the emergence of adverse events and the develop-
ment of complications, with topical medication, and to adjust RT
schedule with temporary discontinuation/ postponed sessions, when
necessary.

Among several skin care products such as calendula, trolamine, aloe
vera, or hydrosorb investigated, no efficacy for the curative treatment of
radiation dermatitis was demonstrated [41-46].

Beyond RT-irritated skin local sequelae, associated discomfort may
contribute to induce depressive psychological status and deteriorate
patient quality of life [47]. Reinforcing care to better manage adverse
consequences related to irradiated skin, including potential psycholog-
ical impact after receiving radiation therapy is required. Composite
endpoints using clinician rating and patient reported outcomes would
help to better appreciate the discomfort related to skin toxicities, and
better anticipate potential consequences. Further studies involving
quality of life and cost effectiveness analysis would provide comple-
mentary perspectives. Up to recently, most series were limited by
reduced sample sizes and faced with inter- and intra-observer variability
despite implementation of CTCAE criteria, preventing robust interpre-
tation and conclusions. The MASCC oncodermatology study group
recently published clinical practice guidelines for the prevention and
management of acute radiation dermatitis, and reported reduction in
radiation dermatitis in patients with breast cancer with the use of
Mepitel film [10]. Further studies are required to better prevent and
manage radiation induced skin reactions and their consequences.

Conclusion

This prospective study did not meet its primary endpoint of superi-
ority of Cicaderma® over routine practice skin care in terms of
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prevention of acute radiation-induced dermatitis of grade 2 or higher.
However, Cicaderma® showed a significant decrease in the occurrence
of grade > 2 pruritus. Systematic prevention measures and modern
breast cancer RT techniques led to acceptable tolerability, and the place
of topical treatment to further optimize this tolerability has to be
defined.
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