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ABSTRACT

Background: Although acute radiation dermatitis (ARD) is a common side-effect of radiotherapy (RT), currently 
there is no general consensus about its prevention or treatment of choice. Aims: The purpose of this study was 
to investigate whether prophylactic use of topical betamethasone 0.1% can prevent ARD caused by chest wall 
irradiation. Methods: Fifty-one patients who underwent modifi ed radical mastectomy for breast cancer and were 
going to receive RT, were randomly assigned to receive topical betamethasone 0.1%, petrolatum or none during RT. 
The frequency and severity of ARD (measured using Radiation Therapy Oncology Group acute radiation morbidity 
scoring criteria) were recorded at the end of each week during RT and two weeks after its completion. Clinical 
outcomes were analyzed by relevant statistical methods. Results: All patients developed some degree of ARD, 
the frequency and severity of which increased with time and reached the maximum at the end of the seventh week 
for all groups. Patients receiving betamethasone had less severe ARD than the other two groups throughout the 
course of the study, but this difference was signifi cant only at the end of the third week (p =0.027). No signifi cant 
difference was observed between the petrolatum and control arms. Conclusion: Prophylactic and ongoing use of 
topical betamethasone 0.1% during chest wall RT for breast cancer delays occurrence of ARD but does not prevent 
it. Petrolatum has no effect on the prevention of ARD in these patients.  
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Radiotherapy (RT) is a common modality in cancer treatment 
and more than 50% of affected patients will eventually receive 
some form of RT as definite, preoperative, postoperative or 
palliative treatment.[1-3] A common side-effect of external RT 
is acute radiation-induced skin toxicity,[1,2,4-14] which occurs 
in at least 87% of irradiated patients[1,7,15,16] with unfavorable 
effects on the patients’ quality of life and may cause cessation 
of RT or prolongation of its course,[2,4,5,7,12,15,17] with possible 
negative effects on treatment outcome.[4,18] General preventive 
measures for acute radiation dermatitis (ARD) include washing 

with mild soap and keeping the area clean and dry, wearing 
loose-fitting clothes made of natural fibers and protecting 
the RT field from further physical or chemical irritants such 
as ultraviolet light.[1,2,7,15,19,20] Many different topical agents 
have also been evaluated for treatment or prophylaxis of 
ARD. These include plant-based treatments (such as Aloe 
Vera and Calendula), petrolatum-based emollients, trolamine-
containing formulation (Biafine), dexpanthenol-containing 
formulation (Bepanthen), corticosteroids, sucralfate cream 
and many others. All these medications had variable degrees 
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of success in randomized and non-randomized clinical 
trials.[1,2,4-10,19,21-40] Antioxidants (such as ascorbic acid) did not 
show any significant effect.[41,42]

Because of the lack of general consensus for prevention 
and treatment of these complications[4,5,7,33] and variable 
results from clinical trials and because these acute toxicities 
may have profound effects on the patients’ quality of life 
and also may compromise treatment outcome, this area of 
investigation is an open one and further studies are clearly 
needed.[1,4,5,7,9,14,15,18,24,32]

This study was designed essentially to evaluate the 
prophylactic effect of topical betamethasone 0.1% on ARD. 
Breast cancer is one of the most common cancers in women[5] 
and post-mastectomy chest wall provides an excellent model 
to evaluate skin toxicities;[6] so we planned a study to assess 
prophylactic use of topical betamethasone 0.1% in this group 
of female patients. We also used petrolatum as an emollient 
to simulate emollient effects of the betamethasone base. In 
addition, we had a control group who received neither type 
of the two topical therapies.

METHODS METHODS 

Eligible patients were female patients who underwent modified 
radical mastectomy for Stage II or III pathologically proved 
breast cancer and in addition to surgery and chemotherapy, 
needed RT. Patients had to be in the 20-70 years range, without 
history of previous RT, confirmed diabetes mellitus or systemic 
connective tissue disease. Patients who were receiving 
concurrent chemotherapy and radiation or were on systemic 
corticosteroids were excluded. Total radiation dose (50Gy 
to chest wall with or without irradiation of supraclavicular-
axillary region and internal mammary chain) and fractionation 
(2Gy per day in a single fraction, five days a week) were the 
same for all patients. All patients were treated with the same 
machine, energy and setup (ipsilateral arm up and face towards 
contralateral breast).

In our planning, RT field arrangement for these patients 
included post-mastectomy chest wall for all patients and 
supraclavicular-axillary and internal mammary chain for most 
of them; a few patients received RT to chest wall only. Chest 
wall field arrangement for the patients included the area 
between the internal mammary chain field (or midsternal 
line) medially, midaxillary line laterally, two centimeters 
below the contralateral inframammary fold inferiorly and 
supraclavicular-axillary field (or a line horizontally drawn 
from angle of Louis to axilla) superiorly. 

Our routine planning for chest wall irradiation uses 
superficial X-rays (Siemens Stabilipan, 120kV, 10mA, 2mm 
Al filtration, 4mm Al half-value layer). The supraclavicular-
axillary and internal mammary chain fields were delivered 
on the same days using a cobalt 60 unit. Although the use 
of superficial X-rays may cause more severe acute and late 
skin toxicities on chest wall than other techniques such 
as electron therapy or tangential fields with high energy 
photons and bolus, we use this technique because of 
limited electron facilities. In addition, our local control 
rates in the chest wall with this technique are quite good, 
although these patients develop both acute (ARD) and late 
(pigmentation changes and telangiectasias) toxicities more 
frequently (unpublished data). More than 90% of the patients 
treated with this approach develop Grade II or higher ARD 
by the end of the radiation course or thereafter. Preliminary 
statistical analysis showed that for a 50% reduction in 
severe dermatitis at the end of RT with 80% power and 95% 
confidence interval, we needed at least 15 patients in each 
arm. Then we planned the study for a total number of 56-60, 
with an estimated 25-30% of patients being excluded from 
the evaluation or quitting.

During a three-month period from August 2005 to October 
2005, 58 eligible patients were randomly assigned to 
receive petrolatum, betamethasone 0.1% or none. Because 
petrolatum may have some (adverse or protective) effect 
on radiation-induced skin toxicity, the third group (control) 
was recruited. Those who used topical agents received 
clear verbal instructions regarding the application of the 
drug in the beginning of randomization and weekly during 
observation period and those who did not use the agents 
properly were excluded from the study. They had to use the 
agent twice daily from the first day of RT to two weeks after 
its completion. They were also asked to use the same volume 
of formulation on each application and to clean the radiation 
field before each fraction of radiation.

Randomization was computer-based and two blinded 
groups (for both the patients and the assessing physician) 
were those who received petrolatum and betamethasone. 
Written consent was obtained from all the patients before 
randomization. The two topical agents were placed in 50g 
jars of identical appearance, each with a label containing 
the patient name and randomization code only. Each patient 
received four to six jars, depending on the field size and the 
calculated volume of formulation. Application of the topical 
agents and evaluation of dermatitis were confined to the 
chest wall field only, because of its greater susceptibility to 
severe ARD than the other two fields in our technique.

Net Study
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At the end of the first, second, third, fourth and fifth week 
of RT and two weeks following its completion, all patients 
were assessed by the same radiation-oncologist and their 
dermatitis grade measured using Radiation Therapy Oncology 
Group (RTOG) acute radiation morbidity scoring criteria for 
skin [Table 1] and recorded separately. We used this scoring 
system because it is fully clinical rather than pathologic or 
physiologic, which makes it easier to apply. 

RESULTS RESULTS 

Fifty-eight patients entered randomization. Seven patients 
failed to complete the study course or were excluded because 
of declining to participate, new onset of diabetes mellitus 
and prolonged radiation course due to other causes (such as 
zona), leaving 51 statistically evaluable cases at the end of 
the study. Of these, 19 were in the betamethasone group, 17 
in the petrolatum group and 15 in the control arm. 

Statistical analysis was done using non-parametrical tests 
(Kruskal-Wallis test and Friedman test). The analysis showed 
that these three groups were well balanced in regard to 
patient age, RT field size and field arrangement (chest wall 
field only versus chest wall plus supraclavicular-axillary 
and internal mammary chain) and type and number of 
chemotherapy courses prescribed before RT [Table 2]. 
None of the patients had skin folds or intertrigo sites in 
the RT field because of the surgical technique and patient 
positioning.

Figure 1 shows the mean ARD grade at the different 
observation time points for each group. This measure was 
significantly increasing over the observation time for all 
groups and was lower for betamethasone receiving patients 
throughout the study, but significant difference was observed 
only at the end of the third week (p =0.027). Figure 2 shows 
the observed frequencies of different ARD grades at each 
recorded time point. It can be seen that ARD occurs later in 
the observation period for betamethasone-receiving patients 
and low-grade ARD (Grades 0 and 1) are more frequent in 
the early phases in this group, but later on both low- and 
high-grade ARD occur with comparable frequencies in the 
three arms. 

Table 1: RTOG acute radiation morbidity scoring criteria for skin
 Grade

0 1 2 3 4 
No change over baseline Follicular, faint or dull erythema; Tender or bright erythema; Confl uent, moist Ulceration;   
 epilation; dry desquamation;  patchy moist desquamation;  desquamation hemorrhage; necrosis
 decreased sweating moderate edema other than skin folds; 
   pitting edema

Net Study

Table 2: Pretreatment patient characteristics
Characteristics  Betamethasone Petrolatum Control  p value  
Total number of subjects 19 17 15   
Mean age (range)(years) 47.6 (35-66) 52.5 (39-65) 48 (34-60) 0.192 
Mean fi eld size (range)(cm2) 162 (104-272) 159 (104-224) 142 (105-165) 0.355 
Radiation fi eld arrangement 
 - Chest wall only 2 3 1 0.604
 - Chest wall plus  17 14 14  
 supraclavicular and IMC 
Chemotherapy type CAF (16); TAC (3) CAF (15);TAC (2) CAF (11);TAC (3); CMF (1) 
 (number) 
Mean Pre-radiation
 chemotherapy 
 courses(range) 5 (3-7) 4.9 (2.6) 4.4 (1-7) 0.553
IMC, internal mammary chain; CAF, cyclophosphamide, doxorubicin, 5-fl uorouracil; TAC, paclitaxel or docetaxel, doxorubicin, cyclophosphamide; CMF, 
cyclophosphamide, methotrexate, 5-fl uorouracil. The three groups were well balanced and there was no signifi cant difference between these characteristics

Figure 1: Mean weekly clinical dermatitis scores
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At the end of the third week, only 26.3% of the betamethasone 
group developed Grade I dermatitis, compared with 64.7% 
and 66.7% in the emollient and control arms, respectively. 
Chi square and Kruskal-Wallis tests revealed that this 
difference was statistically significant (p = 0.027). At the end 
of the seventh week, which was also the end of the topical 
treatment and the last evaluation for dermatitis, 15.8% of 
the betamethasone group had only Grade I dermatitis but 
this rate was 6.7% for the control group. All petrolatum-
receiving patients developed Grade II or higher ARD. At the 
same time, all patients had some degree of ARD; although 
betamethasone-receiving patients had lower mean dermatitis 
grade than the other two arms, this difference did not reach 
significance but approached it (p=0.055).

Throughout the study, the frequency and mean severity of 
ARD in the petrolatum and control arms were comparable 
and we did not find any significant difference between them 
at any time in the evaluation period. 

Figure 3 shows the frequency of the maximum observed ARD 
grade for each arm of the study. Betamethasone-receiving 
patients had lower maximum ARD grades than the other 
two groups but this difference did not reach significance. 
In general, we found that the severity of ARD in the 

betamethasone group was less than the other two arms at 
any time during the study, but this was significant only at the 
end of the third week. We also found that the frequency of 
RD early in the course of RT (up to the third week) was lower 
for the betamethasone group than the other arms; but, later 
in the observation period, both the severity and frequency 
of RD were comparable for all three arms. There was no 
statistically significant difference between the petrolatum 
and control arms throughout the study.

Figure 2: Observed frequencies of radiation dermatitis grades 0 to 3 at each recorded time point. Additionally, 
Grade 4 ARD occurred only at seventh week (6.4%, 11.8% and 0% for the control, petrolatum and 
betamethasone arms respectively) 

Net Study

Figure 3: Frequencies of the maximum observed ARD grade for 
each arm of the study
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DISCUSSIONDISCUSSION

Acute radiation dermatitis is a frequent side-effect of 
fractionated external RT which has unfavorable effects 
on patients’ quality of life and may cause cessation 
or prolongation of radiation period with subsequent 
possible effects on antitumoral activity. Radiation-induced 
skin toxicities can be classified as acute and delayed 
complications.[1,2,11] Acute radiation-induced skin toxicities 
include erythema, edema, dry and wet desquamation, 
ulceration, necrosis and hemorrhage.[1,2,4,7] These may be 
accompanied by itching and/or pain[2,4,7,21] and are related to a 
variety of patient- and treatment-related factors including site 
of irradiation, RT dose and schedule, RT modality and energy 
and RT field size. Patient’s skin color is not a proved risk 
factor but several other factors are believed to be associated 
with more severe and more frequent radiation-induced skin 
toxicities; these include extreme age, existence of skin folds 
and intertrigos in the radiation field, diabetes mellitus, poor 
nutritional status of the patient, systemic connective tissue 
diseases (especially scleroderma), concurrent chemoradiation 
and further physical or chemical irritants to the irradiated 
area.[1,2,4,7,11,15,22] Therefore, many different agents have been 
evaluated as prophylactic measures to reduce these skin 
toxicities, but most studies resulted in inconsistent and non-
reproducible results.

Early trials using topical corticosteroids for prevention of 
ARD were generally unsuccessful. Potera ME and coworkers 
found no statistically significant difference between 0.2% 
hydrocortisone and placebo in a cohort of 19 patients who 
received RT to chest wall, abdomen, head and neck. Their 
patients used hydrocortisone to one half of the field and 
placebo to the other half, beginning two weeks after the 
initiation of RT to three weeks after its completion. There was 
no control group. Acute skin response, symptoms of the ARD 
and late effects of RT were comparable in the two arms.[29] 
Lack of preventive effect of local corticosteroids in the early 
trials is attributed to the use of less potent corticosteroids, 
occurrence of “break through phenomenon”, variations in the 
local corticosteroid administration, heterogeneity of patients 
and radiation schemes, subjective evaluation methods and 
self-control approach.[4,7] 

More recent trials show more consistent results in favor 
of reduced ARD with the use of topical corticosteroids. 
In a double-blind, randomized study of 49 breast cancer 
patients, Asa Bostrom and colleagues found that topical 
mometasone furoate (MMF), a potent corticosteroid cream, 
can significantly reduce ARD over emollient. They used MMF 

or emollient from the start of radiation to three weeks after 
its termination. Their patients underwent breast-conserving 
surgery and were treated by tangential 5MV photon beam RT 
to breast parenchyma. Quality of life scores were similar it the 
two groups.[4] In another randomized trial, M. Schmuth and 
associates found similar results in favor of prophylactic and 
ongoing use of topical 0.1% methylprednisolone during RT.[5] 

This protective effect of corticosteroids seems to be related 
to their anti-inflammatory properties.[4,5] Although there are 
some concerns about long-term use of topical corticosteroids, 
short-term observations did not show any increase in the 
rate of telangiectasias or skin atrophy. Also, the risk of 
suppression of the pituitary-adrenal axis is reported not to 
be considerable.[4]

Our study showed that topical betamethasone 0.1% delays 
occurrence of ARD in breast cancer patients who are receiving 
radiation to chest wall but does not prevent it. So, this study 
provides some support to the prophylactic use of local 
betamethasone 0.1% for preventing or ameliorating ARD. We 
also found that petrolatum has no effect on the prevention 
of radiation-induced acute dermatitis. 

We acknowledge the possible drawbacks of this study. Chest 
wall irradiation for breast cancer with low-energy photons is 
not a widely used approach, but because it can induce more 
severe and more frequent skin toxicities than electron therapy 
or tangential photon fields, it can serve as an excellent model 
to evaluate preventive or therapeutic options for ARD. It 
must be emphasized that the main objective of this study is 
to evaluate possible preventive effect of the drug and not to 
assess therapeutic efficacy of the radiation technique.

The lack of statistically significant differences between the 
three arms in much of the observation period may be due 
to the relatively small number of patients, although the 
observed frequencies of higher-grade ARD were lower for the 
betamethasone group throughout the study. Also, we had a 
short post-radiation observation period and each patient was 
assessed just once after completion of RT. We had to design 
such a relatively short time evaluation scheme because it 
was not possible for most of our patients to undergo more 
frequent observations or over a longer period for practical 
reasons (such as long distance travel). On the other hand, 
we were primarily interested in the effects of the drug just 
during the radiation course which may affect probability 
of treatment interruptions due to severe skin reactions. So 
we have no data about the time-to-healing period of ARD 
(duration of ARD).

Net Study
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We had no data about the patients’ quality of life and possible 
effects of the drugs on it and we used pure objective data of 
ARD grade determined by the examining physician only. 

We used a clinical scale only. Neither pathologic nor 
physiologic evaluations are included in the study because 
of limited financial resources and available laboratory 
facilities. However, these three measures are related to each 
other.[2] In addition, clinical outcome is more important to 
both clinicians and patients than absolute pathologic or 
physiologic findings. Overall, we provide some evidence 
to support prophylactic use of topical betamethasone 0.1% 
during RT in patients whose skin receive high doses of 
radiation. We did not find any beneficial effect in favor of 
petrolatum in these situations.

To date, there is no globally accepted standard of care for 
radiation-induced skin toxicities and further randomized 
clinical trials are obviously needed. Future studies should 
focus not only on the preventive or therapeutic effects of the 
agents, but also on the patients’ quality of life. In addition, 
the effect of such treatments on the healing rate of ARD, late 
toxicities and local control can be subjects of future trials. 
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