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Purpose: Acute radiation dermatitis is a common side-effect of radio-
therapy in breast cancer and has a profound impact on patients’ quality
of life, due to pain and discomfort. The aim of this study is to compare
the effect of β-sitosterol (Mebo) ointment to trolamine (Biafine) cream
for the prevention and treatment of radiation dermatitis in breast cancer
patients receiving adjuvant radiation therapy.

Materials and Methods: This is a prospective open-label randomized
phase III study developed to assess the efficacy of 2 topical agents used
for management of acute radiation dermatitis. Female breast cancer
patients who needed a course of radiation therapy in our institution were
enrolled and randomized into 2 groups 1 with Mebo ointment and 1
with Biafine cream. Both medications were applied twice per day
during the whole period of treatment and skin reactions and related
symptoms were assessed weekly during the entire course. Grading of
skin reactions was done according to the Radiation Therapy Oncology
Group grading system.

Results: Between September 2015 and May 2017, a total of 161
patients were recruited for this trial. Mean age was similar for both
groups (50.19± 12.57 vs. 51.73± 11.23, respectively, P= 0.41). All
other patients and treatment characteristics were similar in both groups,
except for the use of boost (82.7% in the Biafine group vs. 36.7% in
Mebo group, P= 0.012). Analysis was done for reactions recorded
before the beginning of the boost and for the entire course including the
boost. Using univariate and multivariate analysis, there was no sig-
nificant difference in grades 2 and 3 dermatitis between the 2 groups.
However, the incidence of severe pruritus and severe local skin pain
were both significantly reduced in the Mebo group (14.1% in Biafine
vs. 2.9% in Mebo, P= 0.016 for pruritus and 11.5% vs. 1.4%,
respectively, P= 0.02 for severe pain).

Conclusions: This study showed no difference between Mebo and
Biafine in the incidence and severity of breast skin dermatitis during
radiation therapy. However, the use of Mebo ointment was associated
with decreased severe pruritus and pain which could positively affect
patient comfort and quality of life.
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R adiation therapy is a common treatment modality for many
cancer patients with ∼75% of oncology patients receiving

radiation therapy as part of curative or palliative care.1,2 The
goal of radiotherapy is to eradicate tumor cells while mini-
mizing damage to normal tissue. However, normal cells in the
radiation field may also be damaged by radiation exposure.
Radiation released free radicals can damage cellular DNA, alter
proteins carbohydrates and lipids which can cause local
inflammatory process and cytokine release and result in struc-
tural skin damage. Typically, normal tissues have a high
capability of self-repair, but repetitive radiation exposure cre-
ates an imbalance of tissue damage and repair.3,4

Skin is relatively radiosensitive and tends to get affected
after certain doses of radiation therapy.5 Early radiation skin
reactions can occur within 1 to 4 weeks of treatment and may
persist for 2 to 4 weeks after radiation is completed.6 Skin
dermatitis affects about 95% of patients receiving radiation
therapy but the large majority would have moderate to severe
skin dermatitis making it the most common acute side effect.7

Skin toxicity can range from mild erythema to severe wet
desquamation, and the severity of dermatitis can be assessed
using various scoring systems. The most commonly used are
the National Cancer Institute Common Toxicity Criteria-
Adverse Event (NCI CTCAE) and the Radiation Therapy
Oncology Group (RTOG) toxicity scoring system.8

Dermatitis can be irritating to patients and can affect their
quality of life. In severe cases, it can cause interruption of the
radiotherapy treatment course resulting in long delays, which
could affect treatment outcome. Unfortunately, physicians often
tend to overlook or underestimate radiation dermatitis unlike
patients who have frequent complaints as this affects their daily
activities.9 Many studies have investigated the use of topical
agents to help preventing this skin side effect but none has shown
a clear benefit to be used as standard of care.10,11 Trolamine
emulsion (or Biafine) is largely used in clinical practice for
radiation dermatitis especially in European countries. Using
human volunteers Biafine was found to improve dermal healing
by altering cytokine release and macrophage migration. RTOG
97-13 compared Biafine with best supportive care (BSC) in acute
radiation dermatitis for women with breast cancer. Athough no
overall differences were noted, the study reported significant
benefit for Biafine in large-breasted women. Using human skin
model, others have shown that application of Biafine pos-
tirradiation reduced vasodilatation and dermal edema, and
improved epithelial proliferation. However, another phase III trial
showed no advantage for the use of trolamine in reducing the
incidence of grade 2 or higher radiation dermatitis in head and
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neck cancer patients.12 These results warrant further studies to
improve management of radiation dermatitis. Moist Exposed
Burn Ointment (Mebo; Julphar-Gulf Pharmaceutical Industries,
UAE) is a herbal formulation containing β-sitosterol, as active
ingredient in a base of beeswax and sesame oil. It provides
optimum moisture which improves keratinocyte migration and
interaction with growth factors and several studies have shown
significant clinical benefit in skin burns and postoperative wound
healing.13–16 This study was designed to compare Mebo with
Biafine in the prevention and treatment of skin dermatitis in breast
cancer patients receiving adjuvant radiation therapy.

MATERIALS AND METHODS
This study included breast cancer patients presenting to

the Department of Radiation Oncology at the American Uni-
versity of Beirut Medical Center (AUBMC) to receive radiation
therapy between November 2015 and May 2017. To be eligible
patients must be 18 years or older, with a diagnosis of female
breast cancer treated with either lumpectomy or mastectomy, and
planned to receive at least 3 continuous weeks of external-beam
radiotherapy to the whole breast or chest wall. Intensity-modulated
radiotherapy (IMRT/IGRT) planning and delivery, conventional
radiotherapy, or 3-dimensional radiotherapy techniques were all
allowed. Electron boost radiation is allowed. Patients who were
treated with chemotherapy should have had terminated
their chemotherapy at least 2 weeks earlier. Hormonal therapy
during radiation was allowed. Patients were excluded if
they had history previous radiation therapy in the same area,
they had severe and delayed wound care issues, have history

of allergy to either drug, pregnant, or nursing, or with severe
general health problems, poor performance status (ECOG
> 3), or reduced cognitive ability. No other concurrent topical
agents (eg, lotions or ointments) to radiotherapy field during
study treatment. Patients provided written informed consent
before the start of the treatment and the study was approved
by the Institutional Review Board (IRB) at the American
University of Beirut (AUB).

Patients were randomized into 2 groups, 1 that received
Mebo ointment and 1 that received Biafine cream (Fig. 1).
Patients were provided with the cream at the beginning of their
radiation therapy. Participants were asked to apply the cream
twice per day on the irradiated area of the skin daily during the
whole period of their treatment and for 2 weeks postend of
the radiation therapy. Patients were instructed not to apply the
cream before their morning radiation session to avoid com-
promising the radiation dose received by the breast and were
also asked not to use any other lotion or cream and to avoid sun
exposure at the irradiated area. Participants were assessed
weekly during their treatment. The primary outcome measured
was the dermatitis grade that was evaluated based on RTOG
criteria.8

Pain and pruritus were also assessed as secondary out-
comes. For simplicity, pruritus was classified as none, mild, or
severe as reported by patients. Patients were also asked to score
their pain out of 10. The grade of pain severity was defined as
grade 1 with score up to 2.5/10, grade 2 with score 2.5 to 5/10,
grade 3 with score 5 to 7.5/10, and grade 4 with score 7.5 to
10/10.17,18 If the dermatitis was severe enough and not
responding to the assigned cream, patients were switched to

Patient Flow Chart
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Assessed for eligibility
(N= 161)

Enrolled (N=161)

Consented & Randomized
(N=161)

Biafine Group
(N=81)

Mebo Group
(N=80)

Withdrawal (N=3)

(1) patient withdrew consent

(1) patient developed allergic
reaction to Biafine

(1) patient was excluded because
of breast skin infection prior to
treatment

Withdrawal (N=10)

(4) ineligibility

(6) patient left the study because
of Mebo's adverse smell

Fully completed
(N=78)

Fully completed
(N=70)

FIGURE 1. Patient flow chart for the clinical trial.
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another topical cream. Neither the participants nor the
researchers were blinded to the study.

Patients enrolled received either 50Gy in 25 fractions or
40Gy in 15 fractions using linear accelerator. Depending on the
clinical indication, some patients received SCV, IMC, or AXILLA
radiation and some had a boost added. The dose of the radiation
was decided by the patients’ radiation oncologist. Patients’ char-
acteristics were collected such as age, the side of cancer, histology,
stage, the radiation dose, and field including boost, type of surgery.

Statistical Analysis
The χ2 test was utilized to compare acute skin toxicity

between different sample groups. Multivariate logistic regression
was developed to assess the associations between acute toxicity,
dosimetric parameters, and clinical characteristics. Statistical sig-
nificance was assumed at P-value <0.05. The highest reported
grades of radiation dermatitis were compared across the treatment
arms using the χ2 test. The burden of skin toxicity from the RTOG
scale was calculated as area under the curve (AUC) using all
patients with at least 2 toxicity assessments during the weeks
assessment period. The AUC value for each patient was calculated
using the grade of skin toxicity on the vertical scale and the time of
the assessment on the horizontal scale. Patient AUC values were
used to calculate an average toxicity score for each treatment arm.

Imbalance in boost delivery was handled by assessing skin reaction
before delivery of the boost portion of the radiation course. All
statistical analysis was performed using the SPSS software 24.0.

RESULTS

Patient and Treatment Characteristics
From November 2015 to May 2017, a total of 161 patients

were eligible and randomized on this study. Out of the 80 patients
in the Mebo group, 10 withdrew consent out of which 6 com-
plained of Mebo’s adverse smell. In the Biafine group, only 2
patients withdrew consent (1 due to allergic reaction) and 1 was
excluded due to skin infection at start of treatment. The mean age
of both groups Biafine and Mebo was 50.19± 12.57 and
51.73± 11.23 years, respectively (P= 0.41). Patients’ character-
istics were similar in both groups, except for boost delivery
(82.7% in Biafine group vs. 65.7% in Mebo, P= 0.012). Table 1
summarizes the enrolled patients and treatment characteristics.

Acute Skin Toxicity
There was no significant difference in the overall derma-

titis toxicity grades in the Mebo versus the Biafine group
(Table 2). Only noted significance was for the nonoccurrence of
any kind of dermatitis in 5.7% of Mebo group compared with
0% in Biafine group (P= 0.03). Multivariate analysis also
indicated no correlation between grades 2 to 3 dermatitis and
medication type. There was a highly significant correlation
between the occurrence of grade 2 dermatitis and hypofractio-
nation (Table 3). As compared with conventional fractionation
patients receiving hypofractionated schedules had lower grade 2
dermatitis (odds ratio, 0.13; P< 0.0001).

Pruritus and Pain
Severe pruritus was significantly decreased in patients

using Mebo as compared with those using Biafine (14.1% in
Biafine vs. 2.9% in Mebo, P= 0.016) (Table 4). There was a
highly significant correlation (P= 0.01) between the severity of
pruritus and type of medication favoring Mebo ointment
(Table 5).

TABLE 1. Patients and Treatment Characteristics

Characteristic Biafine (%) Mebo (%) P*

Age at diagnosis
(mean± SD) (y)

50.19± 12.57 51.73± 11.23 0.41

Side of breast cancer
Left 50.6 56.3 0.47
Right 49.4 43.7

Type of surgery
BCS 72.8 65.4 0.400
TM 27.2 33.3

ALND
No 51.9 50.6 0.603
Yes 48.1 48.1

Histology
DCIS 8.6 8.6 0.581
IDC 63 66
ILC 13.6 8.6

Chemotherapy
No 29.6 30.9 0.864
Yes 70.4 69.1

Boost
No 17.3 34.6 0.012
Yes 82.7 65.7

Radiation
Hypofractionation 44.4 34.6 0.199
Regular fractionation 55.6 65.4

ER
Neg 17.3 14.8 0.669
Pos 82.7 85.2

PR
Neg 24.7 21 0.574
Pos 75.3 79

HER2
Neg 92.6 74.1 0.002
Pos 7.4 25.9

*P: χ2 test.
ALND indicates axillary lymphnode dissection; BCS, breast concerving

surgery; DCIS, ductal carcinoma in situ; ER, estrogen receptor; HER2, human
epidermal growth factor receptor 2; IDC, invasive ductal carcinoma; ILC, inva-
sive lobular carcinoma; Neg, negative; Pos, positive; PR, progesterone receptor;
TM, total mastectomy.

TABLE 2. Intensity of Acute Dermatitis

n (%)

Dermatitis Grade Biafine Mebo P*

0 0 4 (5.7) 0.03
≥ 1 78 (100) 66 (94.3) 0.03
≥ 2 47 (60.3) 46 (65.7) 0.502
= 3 11 (14.1) 6 (8.6) 0.316

*P: χ2 test.

TABLE 3. Logistic Multivariate Analysis for Dermatitis

Grade 2 Dermatitis Grade 3 Dermatitis

Variable CI OR P* CI OR P

Medication
(M vs. B)

0.65, 3.30 1.46 0.36 0.19, 1.72 0.58 0.32

Hypofractionation 0.06, 0.28 0.13 < 0.0001 0.08, 1.09 0.29 0.07
Boost 0.17, 1.03 0.42 0.06 0.11, 2.70 0.55 0.46

*P: χ2 test.
B indicates Biafine; CI, confidence interval; M, Mebo; OR, odds ratio.
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Pain severity was higher in the Biafine group with 11.5% of
Biafine patients reporting severe pain in comparison with 1.4% in
Mebo group (P=0.02; Table 6). This was also shown to have
significant correlation in multivariate analysis (P=0.02; Table 7).

Because there was an imbalance in the usage of boost
between both groups, we performed additional analysis at the time
point before the delivery of the boost to eliminate the influence of
the additional radiation dose on the degree and symptoms of der-
matitis. Table 8 shows the results of this comparison, which con-
tinues to show a significant difference in severe pruritus and grade
4 pain favoring the Mebo group.

DISCUSSION
This study is a randomized phase III study comparing

Biafine to Mebo in managing radiation dermatitis. Blinding was
not possible due to the different texture, color, and smell of the
2 agents. Our study showed no significant difference in our
primary outcome, skin dermatitis (grade 2 or higher), among
patients who received Mebo ointment versus Biafine cream.
However, patients using Biafine reported more severe pruritus
and pain than those using Mebo.

Biafine (Johnson & Johnson) is a product from France that
is commonly prescribed for patients receiving radiation therapy.
A French study concluded that Biafine enhances the first stage
of the healing process by recruiting macrophages, which ini-
tiates the production of granulation tissue.19 Yet, clinical trials
did not support its superiority to other topical agents used in
preventing radiation dermatitis.20 In a multicenter randomized
clinical trial, Fisher and colleagues compared Biafine with BSC
in prevention of acute radiation dermatitis. BSC was defined as
institutional preference with Aloe Vera and Aquaphor as top
choices. No significant difference was noted in the prevention,
time to, or duration of radiation dermatitis. However, the study
still suggested superiority of Biafine in patients with large
breast size.7 A similar multicenter study by Elliott et al12 also
failed to prove an advantage of Biafine usage over institutional
preference agents in head and neck cancer patients. Fenig et al21

compared the efficacy of Biafine cream with that of Lipiderm
cream (G-Pharm, Salisbury, UK) for preventing radiation der-
matitis in breast cancer patients showing no significant differ-
ences between the 2 treatment groups and a control group.

In all the previous studies, no added benefit or harm was
observed with Biafine usage in regards to radiation dermatitis
management or prevention. However, a study by Pommier et al
showed less grade 2 or more skin reactions in Calendula oint-
ment in comparison to Biafine (41% vs. 63%, P< 0.001) with
less pain experienced (P= 0.03). However, it was associated
with greater difficulty in application (30% vs. 5%) that can
affect compliance.22 Despite no superiority of Biafine to other
topical agents, it is commonly used in our institution and
region. This can be attributed to its ease of application,
affordable cost, and anecdotal evidence. Mebo is a topical
ointment preparation based on the methodology of moist
exposed burn therapy, its main active component is β-sitosterol
(0.25%) in a base of beeswax, sesame oil, and other compo-
nents well known for their role in treating cutaneous ailments.
The concept of moist exposed burn therapy is to expose the
wound to a physiological moist environment to enhance natural
healing processes, whereby keratinocytes migration, angio-
genesis, and interaction with growth factors are facilitated.23

This product is purely natural medication that does not contain any
steroids, it provides in addition an analgesic effect, an antibacterial
potential, anti-inflammatory, antiedema, and antithrombotic effects.
This can explain the less severity of pain and pruritus observed in
the Mebo arm in this study.

Several studies have proven a remarkable role of Mebo in
managing wounds, ulcers, burns, and other skin condition.23,24

However, there are no current studies on its effect in the pre-
vention or management of radiation dermatitis. Still, physicians
tend to extrapolate evidence supporting Mebo in certain skin
conditions to radiation dermatitis making it one of the most
commonly prescribed ointments for patients receiving radiation
therapy in the region. This raises the need to have discrete
evidence on its role in radiation dermatitis in specific.

In our study, Mebo was not associated with better der-
matitis outcomes as compared with Biafine; however, less pain
and pruritus were noted in the Mebo arm. The analgesic
property of Mebo has been supported before. A randomized,

TABLE 5. Logistic Multivariate Analysis for Pruritus Severity

Pruritus Severe Pruritus

Variable CI OR P* CI OR P

Medication (M vs. B) 0.56, 2.32 1.14 0.73 0.03, 0.65 0.13 0.01
Hypofractionation 0.12, 0.49 0.24 0.00 0.07, 1.13 0.28 0.07
Boost 0.46, 2.45 1.06 0.90 0.39, 7.61 1.72 0.47

*P: χ2 test.
B indicates Biafine; CI, confidence interval; M, Mebo; OR, odds ratio.

TABLE 6. Pain Severity

Pain Biafine (%) Mebo (%) P*

0 51.3 52.9
≥ 1 48.7 47.1 0.85
≥ 2 24.4 20 0.52
≥ 3 16.7 8.6 0.14
= 4 11.5 1.4 0.02

*P: χ2 test.

TABLE 7. Logistic Multivariate Analysis for Pain Severity

Pain ≥ 3 Severe Pain

Variable CI OR P CI OR P*

Medication (M vs. B) 0.11, 1.05 0.34 0.06 0.01,
0.67

0.08 0.02

Hypofractionation 0.02, 0.49 0.10 0.005 0.04,
1.19

0.21 0.08

Boost 0.69, 8.74 2.46 0.16 0.67,
17.84

3.47 0.14

*P: χ2 test.
B indicates Biafine; CI, confidence interval; M, Mebo; OR, odds ratio.

TABLE 4. Pruritus Severity

Pruritus Biafine (%) Mebo (%) P*

None 46.2 41.4 0.56
Mild pruritus 53.8 58.7 0.56
Severe pruritus 14.1 2.9 0.016

*P: χ2 test.
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controlled, clinical trial highlighted this analgesic effect where
Mebo was associated with greater pain relief for the post
dressing assessment during the first week after burns compared
with conventional treatments.25 In another randomized trial,
Mebo had a greater analgesic effect in the first 5 days of therapy
for second-degree burns when compared with conventional
treatment.14 However, 7.5% of the women enrolled on the
Mebo arm withdrew due to its adverse smell, mainly attributed
to the sesame oil component. Therefore, we hope that the
manufacturer will take our finding into consideration for
improving the product in the future.

Many factors including patients’ characteristics have been
shown to play a role in the development of dermatitis. Those
characteristics were accounted for in the current trial. No dif-
ference among the study arms was noted, eliminating any bias
in our results except for the unbalance in boost delivery. Studies
have shown an association of boost with radiation dermatitis. In
a randomized trial, boost was shown to be associated with more
grade 2/3 dermatitis and pruritus. However, those were meas-
ured as secondary outcomes. Moist desquamation was the pri-
mary outcome measured with no association with boost
noted.26

To eliminate potential bias due to boost, we repeated the
analysis of patients before delivery of boost. Still, we reached
the same conclusion with Mebo having an advantage in terms
of severe pruritus and pain with no difference in dermatitis
grading. Knowing that hypofractionation was found in various
studies to be associated with less skin toxicities, our data also
reflected this association.27 There was no difference in the
percent of patients receiving hypofractionation versus regular
fractionation between the 2 arms of patients.

Skin toxicity is a common challenge in breast irradiation
often causing pain and psychosocial stress. The current study
suggests a role for Mebo ointmentin reducing pain and pruritus
in patients receiving breast radiotherapy. These results warrant
further investigation of Mebo and other new products in order
to minimize radiation-induced cutaneous toxicities.
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