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Background: With few research reports on the effects of moisturizer use for dry skin 
associated with radiotherapy after breast-conserving surgery on patient quality of life 
(QOL), we conducted a randomized controlled trial to investigate this effect.
Methods: Patients with breast cancer were randomly assigned to receive either heparinoid 
moisturizer (Group M) or no treatment (Group C). Group M was instructed to apply 
heparinoid moisturizer during 3 weeks of hypofractionated whole-breast irradiation with or 
without boost until 4 weeks after completion of irradiation. Skin-related QOL was assessed 
using the Dermatology Life Quality Index (DLQI) for 7 weeks. The primary endpoint was 
total DLQI score at 4 weeks after the start date.
Results: In total, 35 patients in Group M and 37 patients in Group C were analyzed. The 
DLQI total score (2.06 ± 2.17: mean ± SD) at 4 weeks in Group M was slightly lower than in 
Group C (2.16 ± 2.13) but with no significant difference (p = 0.894). The “Symptoms and 
feelings” subscore indicated significant worsening at 3 weeks and maintained until 7 weeks 
in Group C. There was no significant change for this subscore during radiotherapy in Group 
M, and it significantly increased after radiotherapy (4–5 weeks) and returned to baseline in 7 
weeks. The period of subscore worsening was shorter in Group M than in Group C.
Conclusion: Concomitant and extended use of heparinoid moisturizer with radiation therapy 
may improve the QOL of breast cancer patients impaired by dry skin for patients with breast 
cancer.
Keywords: breast cancer, radiation dermatitis, asteatosis, heparinoid moisturizer, skin- 
related quality of life

Introduction
For patients undergoing radiotherapy after breast-conserving surgery (BCS-RT), 
acute radiation dermatitis (ARD), along with potentially burdensome symptoms 
such as hair loss, dry skin and itching, is the most common and inevitable side 
effect.1 This adverse event is typically Grade 1 or 2 in severity, with Grade 3 rare, 
and generally these symptoms are mild in intensity. Importantly, ARD is known to 
have a major negative impact on patients’ skin-related quality of life (QOL), 
although not on global-QOL.2 Currently, there is no standard therapy or consensus 
on the optimal management of ARD in patients with breast cancer.3
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We have previously shown the effectiveness of hepar
inoid moisturizer (HP) for ARD. HP is mainly used in 
dermatology to treat dry skin (asteatosis, xerosis) and its 
associated diseases such as atopic dermatitis. Management 
with HP in the prophylactic setting or starting 2 weeks 
after BCS-RT significantly increased water content in the 
stratum corneum, thereby improving skin dryness and 
desquamation.4,5 The amount of sebum also increased 
with the application of HP.6

To date, several studies have investigated the use of 
prophylaxis and care of ARD, but few topical agents have 
demonstrated efficacy in randomized controlled trials 
(RCTs).7 The primary outcome in most of these studies was 
prevention or reduction of ARD. Moisturizer is not expected 
to have anti-inflammatory effects, but they may contribute to 
the improvement of skin-related QOL, such as reduction of 
dryness, pain and itching. However, very few RCTs have 
examined the effect of moisturizer on skin-related QOL.

Based on our previous studies and on our clinical 
experience, we hypothesized that moisturizer treatment 
administered along with radiotherapy may alleviate skin 
dryness and thereby help to improve patients’ skin-related 
QOL. We therefore conducted an RCT to evaluate the 
effect of HP use on skin-related QOL in patients with 
ARD after BCS-RT.

Dermatology Life Quality Index (DLQI; range 0–30, 
higher scores indicate worsening quality of daily life) was 
used as an assessment tool for skin-related QOL.8 This 
questionnaire consists of 10 questions on QOL associated 
with skin diseases and has been validated and used in 
clinical trials, including for the assessment of QOL related 
to ARD.9,10 As cultural and racial differences in QOL 
assessed with DLQI may exist, the feasibility of QOL 
measurement using DLQI for Japanese patients with radia
tion dermatitis was explored in a pilot study consisting of 
20 patients. Based on this, we concluded that QOL mea
surement using DLQI was feasible in Japanese patients 
receiving BCS-RT and aimed to investigate this further in 
a larger patient cohort.11

Patients and Methods
Study Design
This was a prospective RCT to evaluate the effect of HP 
on the skin-related QOL in patients with ARD associated 
with BCS-RT. We compared moisturizer treatment (Group 
M: moisturizer group) with no treatment (Group C: control 
group).

Patients
Eligible patients were women aged between 40 and 80 
years who were scheduled to receive BCS-RT and agreed 
to skin-related QOL assessment using a questionnaire. 
Exclusion criteria included patients with wide-spreading 
or history of chronic skin diseases, sensitivity to hepari
noid substances, scheduled to receive systemic chemother
apy excluding trastuzumab or hormone therapy during 
BCS-RT, with collagen diseases or systemic immune dis
eases or hemorrhagic blood diseases, and those who were 
considered otherwise inappropriate.

Procedures
After random assignment to either Group M or Group C, 
patients were started the assigned treatment following 
BCS-RT. Radiation treatment was whole-breast irradiation 
(42.56 Gy in 16 fractions) with or without added tumor 
bed boost (10–15 Gy in 4–6 fractions; hypofractionated 
irradiation) according to our hospital protocol. Patients in 
Group M were instructed to apply approximately 0.5 g of 
HP (proper amount in accordance with finger-tip unit, 
HirudoidⓇ Soft Ointment 0.3% or HirudoidⓇ Lotion 
0.3%. Maruho Co., Ltd., Osaka, Japan) on their irradiated 
skin twice daily for 7 weeks after the radiation start date.12 

Patients in Group C received no treatment on the skin. All 
patients were also instructed in general skin care including 
gently washing with soap and lukewarm water. Topical 
steroid was used for Grade 2 or above radiation dermatitis 
or when considered necessary in both groups.

Measurements
Skin-related QOL was assessed using DLQI at the radia
tion start date and at 1 week, 2 weeks, 3 weeks, 4 weeks, 5 
weeks and 7 weeks after the start date. Physician assess
ment of radiation dermatitis was performed using the NCI- 
CTCAE weekly until 3 weeks after the start of irradiation, 
and then at 5 and 7 weeks thereafter.13 Patients also kept 
a daily diary to record their application and medication 
status until the end of the study (Figure 1).

Study Outcomes
The primary endpoint was total DLQI score assessed at 4 
weeks after the start of irradiation. Secondary endpoints 
were total DLQI score at the other evaluations points, DLQI 
subscores (Symptoms and feelings; Daily activities; Leisure 
activities; Work or school; Personal relationships; and 
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Treatment score), and time-course in DLQI total score and 
subscores.

Safety
Adverse events that occurred during the study period were 
recorded.

Statistical Methods
The sample size of this study was calculated to be 72 
patients for each group based on the results from our 
pilot study and previous report (δ, 1.5; 1-β, 0.8; 1-α, 
95%; σ, 2.84; drop-out rate, 20%).10,11 The Mann– 
Whitney U-test was used for the comparison of DLQI 
total score and DLQI subscores at each time point between 
the two groups. Wilcoxon signed-rank test with Bonferroni 

correction was used for the comparison of scores between 
time points within each group. All tests were two-sided 
and a p value <0.05 was considered to be statistically 
significant. Statistical analyses were performed using 
SPSS Statistics Version 24 (IBM Corp, NY, USA).

Ethical Considerations
The study was approved by the institutional review board 
at St. Luke’s international Hospital on May 25, 2017 
(approval No. 17-R003) and conducted in compliance 
with the Ethical Guidelines for Medical and Health 
Research Involving Human Subjects and the ethical prin
ciples of the Declaration of Helsinki. Written informed 
consent was obtained from all patients, and signed copies 
of the consent form were provided to each of these 

Figure 1 Study Design. †Moisturizer was instructed to apply approximately 0.5g in accordance with finger-tip unit on their irradiated skin twice daily. 
Abbreviations: Group M, moisturizer group; Group C, control group; DLQI, Dermatology Life Quality Index.

Figure 2 Patients flow. 
Abbreviations: Group M, moisturizer group; Group C, control group.
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patients. The study was registered at the University 
Hospital Medical Information Network Clinical Trial 
Registry (registration No. UMIN000026987).

Results
A total of 306 patients who received BCS-RT between 
October 2017 and September 2018 were assessed for elig
ibility to the study and, of these, 75 patients were ran
domly allocated to Group M and Group C (Figure 2). 
Three patients subsequently dropped out due to consent 
withdrawal and 72 patients were analyzed (Group M, 35 
cases; Group C, 37 cases). Patient and treatment character
istics were well balanced between the two groups 
(Table 1). In terms of radiation method, the field-in-field 
technique was planned for 20 patients, and tangential 
breast intensity-modulated radiotherapy (IMRT) was 
planned for 52 patients. V105 and Dmax are indicators of 
dose distribution uniformity; V105 is breast volume receiv
ing more than 105% of the prescribed dose, and Dmax is 
maximum dose of irradiated breast. Mean of V105(cc) was 
11.65 in Group M, 7.74 in Group C, mean of Dmax (cGy) 
was 4502.9 in Group M, 4500.0 in Group C.

Compliance with HP during the treatment period, as 
assessed by patient diaries, was considered to be good in 
99% of applications. All patients developed radiation der
matitis, which were mostly Grade 1 but was Grade 2 in 
two patients in each group. In both groups, Grade 2 der
matitis developed at 4 weeks after the start of irradiation. 
Steroid ointment was used for one patient in Group M and 
three patients in Group C. These four patients were 
excluded from the analysis after the start of topical steroid 
use (Tables 2 and 3).

The DLQI total score at the start date was 0.91 ± 1.96 
(mean ± standard deviation) in group C and 0.77 ± 1.26 in 
group M, with no statistical difference between the two 
groups (p = 0.619). DLQI total score at 4 weeks, the 
primary endpoint, was 2.16 ± 2.13 in group C and 2.06 ± 
2.17 in group M. Although the score was slightly lower in 
group M, there was no significant difference between the 
two groups (p=0.894). There was also no difference 
between the two groups at any other study measurement 
point (Figure 3A and B; Table 4A).

The “Symptoms and feelings” subscore, which consists 
of the majority of DLQI total score, was 1.06 ± 0.74 and 
1.06 ± 0.70 in groups C and M, respectively, at 4 weeks 
(p = 0.988). There were also no differences in the other 
subscores between the two groups at 4 weeks (Figure 3A 
and B; Table 5A).

Regarding time-course, the DLQI total score of group 
C was 0.97 ± 2.01 at the start date and this significantly 
increased to 2.71 ± 3.21 (p = 0.003), 2.23 ± 2.16 (p = 
0.007), and 2.55 ± 2.50 (p = 0.011) at 3, 4, and 5 weeks, 
respectively. However, by 7 weeks, it was 1.68 ± 1.93 
(p=0.158), which was no longer different from baseline. 

Table 1 Patients’ Characteristics

Group M (n=35) Group C (n=37)

Age (years, mean ± SD) 57.3 ± 9.0 56.2 ± 10.0
BMI (kg/m2, mean ± SD) 22.1 ± 3.5 22.0 ± 4.3

Current/Experienced Smoker 2/6 (5.7%/17.1%) 1/7 (2.7%/18.9%)

Chemotherapy 7 (20.0%) 9 (24.3%)
Boost 7 (20.0%) 10 (27.0%)

RNI (Level I) 2 (5.7%) 1 (2.7%)

Deep Inspiration Breath Hold 2 (5.7%) 1 (2.7%)
CTV (cc, mean ± SD) 449.3 ± 198.5 471.3 ± 292.7

Source 4MV/6MV-Photon 28 (80.0%)/7 (20.0%) 28 (75.7%)/9 (24.3%)
V105 (cc, mean ± SD) 11.65 ± 14.67 7.74 ± 12.24

Dmax (cGy, mean ± SD) 4502.9 ± 61.7 4500.0 ± 39.7

Abbreviations: BMI, body mass index; RNI, Regional Nodal Irradiation; CTV, clinical target volume; V105, breast volume receiving more than 105% of the prescribed dose; 
Dmax, maximum dose of irradiated breast.

Table 2 Maximum CTCAE Radiation Dermatitis Grade During 
the Observation Interval

CTCAE Grade Grade 1 Grade 2

Group M (n = 35) 33 (0*) 2 (1*)
Group C (n = 37) 35 (1*) 2 (2*)

Note: *Number of patients who received steroid treatment. 
Abbreviation: CTCAE, Common Terminology Criteria for Adverse Events.
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This trend was also observed in group M. There was no 
significant change up to the second week, but the values 
were 1.55 ± 1.90 (p = 0.035), 2.06 ± 2.17 (p < 0.001), and 
1.97 ± 2.31 (p = 0.006), at 3, 4, and 5 weeks, respectively, 
representing significant increases compared to start date. 
However, at 7 weeks, it returned to the baseline level of 
1.09 ± 1.00 (p = 1.000) (Table 4B; Figure 4A).

The time-course of the “Symptoms and feelings” sub
score of the control group significantly increased from base
line (0.32 ± 0.48) during 3 weeks (1.00 ± 0.84, p=0.004) and 
was maintained through 7 weeks (0.88 ± 0.64, p=0.007). In 
contrast, in Group M, the subscore did not significantly 
change from baseline (0.49 ± 0.74) during radiotherapy 
(from week 1 through 3 weeks) but significantly increased 
over 4 weeks (1.06 ± 0.70, p=0.006) through 5 weeks (1.09 
± 0.77, p=0.016) and returned to baseline level at 7 weeks 
(0.76 ± 0.56, p=0.447) (Figure 4B; Table 5B). The other 

subscores of the DLQI, “Daily activities”, “Leisure activ
ities”, “Work or school”, “Personal relationships” and 
“Treatment” were very low throughout the study period for 
both groups (data not shown).

Safety
All patients experienced Grade 1 or 2 radiation dermatitis, 
however, there were no adverse reactions that could be 
attributed to HP use.

Discussion
We evaluated the contribution of HP to the improvement 
of skin-related QOL of patients with skin damage caused 
by hypofractionated BCS-RT. The primary endpoint of 
DLQI total score at 4 weeks was 2.16 ± 2.13 in group 
C and 2.06 ± 2.17 in group M. Although there was no 
significant difference between the two groups, there was 

Table 3 Time Course of CTCAE Radiation Dermatitis Grade During the Observation Interval

After the Start of Irradiation 1 Week 2 Weeks 3 Weeks 4 Weeks 5 Weeks 7 Weeks

Group M (n = 35) Grade 0/Grade 1/Grade 2 23/12/0 10/25/0 1/34/0 1/32/2 1/33/0 1/33/0

Group C (n = 37) Grade 0/Grade 1/Grade 2 28/9/0 12/25/0 4/23/0 3/32/2 2/33/1 4/31/0

Abbreviation: CTCAE, Common Terminology Criteria for Adverse Events.

Figure 3 DLQI total score and subscore (mean ± SD), (A) At start date, (B) At 4 weeks. The boxes indicate 25th and 75th percentiles of the score, while the “x” within the 
boxes indicates the mean. Error bars show the maximum and minimum values. 
Abbreviations: Group M, moisturizer group; Group C, control group; DLQI, Dermatology Life Quality Index; SD, standard deviation.
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a slight decrease in the total score by HP. The “Symptoms 
and Feelings” subscore, which accounted for most of the 
DLQI total score, also showed no significant difference at 
4 weeks. One of the most important reasons for the lack of 
difference was that the DLQI total score at 4 weeks was 
unexpectedly not high at around 2.1. The same low values 
(ie, 1.59 to 2.48) have been also reported previously.14,15 

One of these studies noted that DLQI was a relatively 
insensitive measure in patients undergoing 
radiotherapy.15 However, in the pilot study, which 
included 5 patients receiving post-mastectomy radiation 
therapy (PMRT), the mean value was as high as 4.6 ± 
2.8.11 Fourteen patients were treated by hypofractionated 
radiotherapy, none by IMRT. High values of 3.88 and 
approximately 3.4 (read by the figure) were also reported 
by Beamer et al and Hindley et al, respectively, and it is 
notable that few patients received hypofractionated radio
therapy or IMRT in these studies.2,10

As dose homogeneity in the radiation field improves, 
ARD becomes less severe.16 Keenan et al reported that 
a V105 of greater than 30 cc is significantly associated with 
acute skin toxicity.17 ARD is also affected by Dmax.18 As 
our study employed the field-in-field technique and 

tangential breast IMRT, V105 was small and the mean of 
Dmax was approximately 106% of the prescribed dose, 
which suggested that dose homogeneity was satisfactory 
and that dermatitis was mild. Recent studies have shown 
that hypofractionated radiotherapy reduces ARD com
pared to conventionally fractionated radiotherapy and pro
vides a better QOL.19–21 Therefore, the effect size (δ) of 
1.5 might have been too large when calculating the sample 
size. However, the smaller value would have increased the 
number of patients needed and further underpower the 
results of this study.

DLQI was used in this study because radiation-induced 
skin toxicity has a major impact on skin-related-QOL but 
not global-QOL.2 The DLQI or Skindex is one of the most 
frequently used tools in dermatology, while the DLQI is 
reported to be the most sensitive to skin changes in 
psoriasis.22 With the minimal clinically important differ
ence of the DLQI reported to be 3.3, it might be difficult to 
find a difference in DLQI for mainly Grade 1 dermatitis.23

The use of topical corticosteroids is reported to decrease 
the incidence of moist desquamation and improves skin- 
related QOL.10,24,25 Five RCTs using steroids and DLQI/ 
Skindex 16 were identified in patients with breast cancer 

Table 4 DLQI Total Score (DLQI: Dermatology Life Quality Index)

(A) Group M vs Group C at each time point

Group M Group C

n Mean ± SD n Mean ± SD p value

Start date 34 0.77 ± 1.26 33 0.91 ± 1.96 0.619

1 week 32 1.25 ± 2.02 33 1.24 ± 2.09 0.888

2 weeks 32 1.19 ± 1.33 29 1.38 ± 1.68 0.777
3 weeks 31 1.55 ± 1.90 29 2.62 ± 3.19 0.142

4 weeks 32 2.06 ± 2.17 32 2.16 ± 2.13 0.894
5 weeks 32 1.97 ± 2.31 31 2.45 ± 2.46 0.412
7 weeks 32 1.09 ± 1.00 30 1.63 ± 1.87 0.321

(B) Start date vs 1, 2, 3, 4, 5 and 7 weeks

Group M Group C

n Mean ± SD p value n Mean ± SD p value

Start date 31 0.71 ± 1.30 31 0.97 ± 2.01

1 week 31 1.26 ± 2.05 1.000 31 1.32 ± 2.14 0.873

2 weeks 31 1.19 ± 1.35 0.599 27 1.41 ± 1.74 0.164
3 weeks 31 1.55 ± 1.90 0.035* 28 2.71 ± 3.21 0.003*

4 weeks 32 2.06 ± 2.17 <0.001* 30 2.23 ± 2.16 0.007*

5 weeks 32 1.97 ± 2.31 0.006* 29 2.55 ± 2.50 0.011*
7 weeks 32 1.09 ± 1.00 1.000 28 1.68 ± 1.93 0.158

Notes: Bold: Primary endpoint, Mann–Whitney U-test. Wilcoxon signed-rank test with Bonferroni correction, *p<0.05. 
Abbreviation: SD, standard deviation.
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receiving post-operative radiotherapy.10,14,25–27 Amongst 
these studies, only one showed a significant difference in 
skin-related QOL.10 In a comparison of topical corticoster
oids and moisturizers in breast cancer radiotherapy, 
a reduction in radiation dermatitis was seen with steroids, 
but not with moisturizers.28 Moisturizer does not have anti- 
inflammatory effects and are not expected to reduce ARD.7,15 

Variable results have been observed. One study evaluating 
the effect of Ultra Emu Oil found no significant difference in 
Skindex-16, while another using emulsion of olive oil and 
calcium hydroxide showed a significant difference in 
Skindex-16.29 PMRT might play a role in this difference, 
although hypofractionated radiotherapy was applied.30

In the current study, HP had no effect on the time- 
course of change in DLQI total score. Comparing to the 
start date, there was no significant difference in each 
group until 2 weeks, and the total score significantly 
increased from 3 weeks to 5 weeks, and returned to 
baseline level at 7 weeks. However, the subscore 
“Symptoms and feelings,” which accounted for the 
majority of DLQI total scores, increased in Group 
C from 3 weeks and continued until 7 weeks, while in 

Group M the significant increase in scores from baseline 
was limited from 4 weeks to 5 weeks and recovered by 7 
weeks. The period of negative effect on “Symptoms and 
feelings” was therefore shorter for HP. The “Symptoms 
and feelings” subscore reflects subjective symptoms such 
as itching or stinging and the objective signs such as 
erythema or pigmentation. HP might have some effect 
on shortening the period of subscore worsening over 
time. However, in the analysis of secondary endpoints, 
the problem of multiplicity remained even after applying 
the Bonferroni correction.

Sebum, natural moisturizing factor (NMF), and inter
cellular lipids such as ceramide play important roles in 
normal skin moisturization and can be compared to the 
“bricks and mortar” model of skin structure.31 The barrier 
made of these factors retains moisture in the stratum 
corneum and prevents evaporation. However, once irradia
tion starts, basal cells of the skin begin to be destroyed 
following an initial dose. Additionally, an inflammatory 
response with the secretion of histamine and serotonin 
occurs, as well as a vascular response with capillary dila
tion and extracapillary cell injury. As a result, erythema 

Table 5 DLQI (Dermatology Life Quality Index) Symptoms/Feelings Subscore

(A) Group M vs Group C at Each Time Point

Group M Group C

n Mean ± SD n Mean ± SD p value

Start date 35 0.49 ± 0.74 37 0.32 ± 0.48 0.512

1 week 35 0.54 ± 0.70 37 0.49 ± 0.61 0.827
2 weeks 35 0.60 ± 0.50 37 0.68 ± 0.71 0.893

3 weeks 34 0.79 ± 0.54 35 1.00 ± 0.84 0.355

4 weeks 33 1.06 ± 0.70 34 1.06 ± 0.74 0.988
5 weeks 33 1.09 ± 0.77 34 1.15 ± 0.82 0.739

7 weeks 33 0.76 ± 0.56 34 0.88 ± 0.64 0.433

(B) Start Date vs 1, 2, 3, 4, 5 and 7 Weeks

Group M Group C

n Mean ± SD p value n Mean ± SD p value

Start date 35 0.49 ± 0.74 37 0.32 ± 0.48

1 week 35 0.54 ± 0.70 1.000 37 0.49 ± 0.61 1.000
2 weeks 35 0.60 ± 0.50 1.000 37 0.68 ± 0.71 0.111

3 weeks 34 0.79 ± 0.54 0.082 35 1.00 ± 0.84 0.004*

4 weeks 33 1.06 ± 0.70 0.006* 34 1.06 ± 0.74 0.001*
5 weeks 33 1.09 ± 0.77 0.016* 34 1.15 ± 0.82 0.001*

7 weeks 33 0.76 ± 0.56 0.447 34 0.88±0.64 0.007*

Note: Mann–Whitney U-test, Wilcoxon signed-rank test with Bonferroni correction, *p<0.05. 
Abbreviation: SD, standard deviation.
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and edema occur. The melanin migrates to the more super
ficial layers of the epidermis. Proximal sweat and sebac
eous glands are severely destroyed.1 These processes 
trigger the breakdown of the barrier function of skin, and 
patients suffer from skin irritation and skin color change.32

For patients with breast cancer receiving post- 
operative radiotherapy, hyperpigmentation is the most 
common and uncomfortable symptom, followed by 
erythema. However, dry skin is the most uncomfortable 
experience that patients need management for during 
radiotherapy.32 HirudoidⓇ is one of several available 
moisturizers that contain heparinoid, along with other 
ingredients such as white petrolatum, which are known 
to supplement stratum corneum water content and 
sebum.4,6 Pain reduction following HP application has 
also been reported, although the relief was temporary.4,5 

Such effects of HP might contribute to shorten the period 
of “Symptoms and feelings” subscore worsening. In the 

present study, as in other reports, no adverse reactions 
were observed with concurrent use of HP.4 Therefore, 
using HP during and after radiotherapy is a reasonable 
approach to help keep skin structure as close to normal as 
possible.

While there are some guidelines in Europe and North 
America recommending the application of moisturizer 
during radiation therapy, the 2015 Japanese Society for 
Radiation Oncology guidelines indicate to avoid using 
topical medications in the irradiated area because they 
may develop more severe ARD.33–37 A traditional concern 
of topical application has been the potential for increased 
severity of dermatitis due to the bolus effect of the appli
cation layer and secondary radiation produced from the 
presence of metallic elements.34 However, recent studies 
have shown that even the presence of metallic elements is 
only an issue if the topical product is applied too thickly to 
the skin.38,39

Figure 4 Time-course in DLQI (mean ± SD). (A) DLQI total score, (B) Symptoms and Feelings subscore, Wilcoxon signed-rank test with Bonferroni, †p<0.05 *p<0.05. 
Abbreviations: Group M, moisturizer group; Group C, control group; DLQI, Dermatology Life Quality Index; SD, standard deviation.
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The strength of this study is that it is one of the few 
RCTs to evaluate the impact of moisturizer on skin- 
related QOL using the DLQI in a random sample of 
breast cancer patients.40 A limitation is the lack of case 
accumulation. The difference between the groups 
remained statistically non-significant partly because the 
study lacked statistical power owing to insufficient case 
enrollment. Although we started the trial expecting to 
include 72 patients in each group, most candidates pre
ferred to receive moisturizer treatment owing to the 
efficacy of moisturizer for radiation dermatitis having 
been widely communicated among patient advocacy 
groups in Japan. As a result, we prematurely terminated 
recruitment.

In the present study, skin damage was mild (Grade 1), 
and the difference between the two groups could not be 
adequately detected in the DLQI total score. However, in 
the “Symptom/Feelings” subscore, the duration of dete
rioration in skin-related QOL was shorter in the moistur
izer group. This suggests that it may be preferable to 
evaluate skin-related QOL using VAS scale by symptoms 
such as pain and soreness instead of DLQI.4,41

The impact of HP on skin-related QOL was small in 
the present study, in which BCS-RT was frequently per
formed using hypofractionation and IMRT. However, 
ARD is expected to be more severe with conventionally 
fractionated radiotherapy, 3D-conformal radiotherapy, or 
PMRT that includes the skin as a target, and moisturizer 
may further improve skin-related QOL. Future clinical 
trials are awaited, but the control cohort with no applica
tion are expected to be difficult to collect. New evaluation 
tools to evaluate skin-related QOL under mild ARD are 
also awaited.

Conclusions
The administration of HP to ARD caused by BCT-RT 
did not affect the DLQI total score at 4 weeks after the 
start of irradiation. The DLQI total score significantly 
worsened from 3 to 5 weeks and recovered at 7 weeks, 
with or without HP application. Regarding the 
“Symptoms and feelings” subscore, which represented 
a major part of the change in DLQI, the worsening 
period was shorter and the patient recovered earlier 
with HP. Our study indicated that extended use of HP 
concomitant with radiation therapy may improve skin- 
related QOL of patients with breast cancer experiencing 
radiation-induced dry skin.
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