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Objectives: To evaluate the effect of topical corticosteroids (TCS) in preventing acute radiation dermatitis in
patients with breast cancer.

Methods: An updated systematic review and meta-analysis were conducted following the preferred reporting items
for systematic reviews and meta-analyses. Randomized controlled trials (RCTs) in six English databases (PubMed,
Web of Science, Scopus, CINAHL, Cochrane Library, Embase), three Chinese databases (Sinomed, China National
Knowledge Infrastructure, Cqvip), and two clinical trial registration platforms (CHICTR, Clinicaltrials.gov) were
systematically searched from inception to 1 February 2024.

Results: Thirteen RCTs were included, with 1172 patients in this updated review. Meta-analysis showed that TCS
reduced the rate of moist desquamation (OR = 0.31; 95% CI = [0.22, 0.44]; P < 0.01), the incidence of Radiation
Therapy Oncology Group ratings of grade 2 or higher (OR = 0.22; 95% CI = [0.14, 0.32]; P < 0.01), the incidence
of Common Terminology Criteria for Adverse Events ratings of grade 2 or higher (OR = 0.56; 95% CI = [0.37,
0.84]; P < 0.01), the mean score of radiation dermatitis (SMD = —0.46; 95% CI = [—0.59, —0.34]; P < 0.01), skin
erythema and hyperpigmentation readings, and improved subjective symptoms.

Conclusions: TCS can effectively prevent acute radiation dermatitis in patients with breast cancer.

Systematic review registration: Prospero (CRD42024507890).

Introduction

According to the American Cancer Society's 2022 statistics, breast
cancer is the most common cancer in women, with 2.3 million new cases
of breast cancer in 2022, accounting for 11.6% of the number of new
cancer cases in 2022." While radiotherapy plays an essential role in the
comprehensive treatment of patients with breast cancer, Radiation
dermatitis occurs in approximately 95% of radiotherapy patients, and
acute radiation dermatitis is the most prevalent type of radiation
dermatitis.>* Topical corticosteroids are one of the recommended med-
ications for preventing and treating radiation dermatitis in current clin-
ical practice guidelines. Its anti-inflammatory effect is achieved by
vasoconstriction, reduction of capillary permeability, and inhibition of
leukocyte proliferation and migration.*>

A systematic review summarizing the evidence for topical cortico-
steroids in combating acute radiation dermatitis in patients with breast
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cancer was published in 2017.° The systematic review showed that the
use of topical corticosteroids reduced the incidence of moist desquama-
tion (OR = 0.29; 95% CI = [0.19, 0.45]; P < 0.01) and the mean score of
radiation dermatitis (SMD: —0.47, 95% CI: [-0.61, —0.33]; P < 0.01),
and improved the quality of life in patients with breast cancer. However,
it did not evaluate other relevant indicators, such as the incidence of
Common Terminology Criteria for Adverse Events and Radiation Ther-
apy Oncology Group ratings of grade 2 or higher. In addition, this sys-
tematic review included the use of topical corticosteroids with other
medications. It failed to evaluate the effectiveness of topical corticoste-
roids separately in preventing acute radiation dermatitis, which some-
what biases the findings of this systematic review.

In recent years, a growing number of studies have further investigated
the effectiveness of corticosteroids in preventing acute radiation
dermatitis in patients with breast cancer. We needed to update the
existing systematic review and meta-analysis to include previous and
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existing evidence on the effectiveness of corticosteroids in preventing
acute radiation dermatitis in patients with breast cancer. Therefore, we
conducted a new systematic review and meta-analysis that increased the
number of included studies and added new outcome indicators to more
comprehensively estimate the effectiveness of topical corticosteroids in
preventing acute radiation dermatitis in patients with breast cancer.

Methods

This study followed the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA)’ and registered on Prospero
(CRD42024507890).

Inclusion and exclusion criteria

Inclusion criteria

Studies that met the following criteria were included: (1) Population:
Patients newly diagnosed with breast cancer and treated with radio-
therapy to the chest wall, breast, and localized lymph node regions. (2)
Intervention: Topical corticosteroids were administered to prevent acute
radiodermatitis in patients with breast cancer. (3) Control groups that
received the blank control, placebo, and other medications. (4) Out-
comes: Primary outcomes: incidence of moist desquamation, the inci-
dence of Radiation Therapy Oncology Group (RTOG) ratings of grade 2
or higher, the incidence of Common Terminology Criteria for Adverse
Events (CTCAE) ratings of grade 2 or higher, the mean score of radiation
dermatitis; Secondary outcomes: quality of life, skin erythema and hy-
perpigmentation readings, subjective symptoms. (5) Study: The research
design was a randomized controlled trial (RCT).

Exclusion criteria

We excluded studies that (1) Published in languages other than En-
glish or Chinese. (2) No access to full text. (3) With a JADAD score below
3. (4) No data reported on any of the following four primary outcomes:
the incidence of moist desquamation, the incidence of RTOG ratings of
grade 2 or higher, the incidence of CTCAE ratings of grade 2 or higher, or
the mean score of radiation dermatitis.

Search strategy

RCTs in six English databases (PubMed, Web of Science, Scopus,
CINAHL, Cochrane Library, Embase), three Chinese databases (Sinomed,
China National Knowledge Infrastructure, Cqvip), and two clinical trial
registration platforms (CHICTR, Clinicaltrials.gov) were systematically
searched from inception to 1 February 2024. The search strategies
involved a combination of Medical Subject Headings (MeSH) terms and
free text terms. Medical Subject Headings (MeSH) terms and free text
terms used include: “Breast Neoplasms,” “Breast neoplasm*”, ‘“Breast
tumor*”, “Breast cancer*”, “Mammary cancer*”, “Malignan*”, “Radio-
dermatitis”, “Radiodermatitides”, “Radiation-Induced Dermatitis”, “Ra-
diation Recall Dermatitis”, “Radiation Recall Dermatitides”, “Radiation
Recall Reaction*”, “Steroids”, “Steroid*”, “Catatoxic steroid*”, “Corti-
costeroid*”. The detailed search strategy or search history is shown in
Supplementary material 1.

Data extraction and screening

Importing searched studies into Endnote 20.6 software, two re-
searchers (Zhang and Yang) were invited to cross-view the titles and
abstracts of studies for initial screening, and two researchers (Zhang and
Yang) then read the remaining studies according to the inclusion criteria.

When two researchers disagreed about the studies, the third
researcher (Liu) was invited to participate in the discussion, and the third
researcher decided to include the study if necessary.

For included studies, the Microsoft Excel software was used to extract
data including the following: (1) General information (e.g., First author's
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name, Nationality, Publication year); (2) Characteristics of the popula-
tion with breast cancer (e.g., Demographic characteristics, Sample size,
Radiotherapy region); (3) Characteristics of intervention (e.g., Medica-
tion type, Length and Frequency of intervention); (4) Main Outcomes and
Assessment Tools.

Risk of bias and evidence level assessment

Two reviewers (Zhang and Yang) judged the risk of bias with the
Cochrane Collaboration's tool for risk of bias assessment.® The Joanna
Briggs Institute (JBI) Levels of Evidence and Grades of Recommendation
tool was employed to assess the quality of evidence. In the JBI evidence
grading system, the evidence level is divided into five levels from high to
low: level 1 to level 5.° Any discrepancy was resolved through discussion
with a third researcher (Liu).

Methodological quality assessment

The modified JADAD scale was used to evaluate the quality of the
included literature.'® The total score was seven points, 1-3 points for
low-quality literature, and 4-7 points for high-quality literature.
Low-quality literature was excluded.

Data analysis

Relevant statistical analysis was conducted with Revman Manager 5.4
software and Stata 17.0 software. The pooled effect size was generated by
calculating the SMD of the continuous variable and OR of the dichoto-
mous variable. 95% CI expressed the pooled effect size.!! The Higgins I?
statistic and Q test were adopted to assess the heterogeneity. Sensitivity
analysis was applied to explore the potential sources of heterogeneity and
verify the stability of the statistical results when heterogeneity between
studies was significant. Potential publication bias (P < 0.05 statistically
significant) was assessed through the funnel plots and Egger's test.'?
Furthermore, Individual study results that could not be pooled in the
meta-analysis were summarized qualitatively.

Publication bias

The funnel plot and Egger's test were applied to measure publication
bias in the presence of a sufficient number of included studies (n > 10).1%
Publication bias was considered to exist if the funnel plot showed
asymmetry and Egger's test showed a P-value of less than 0.05.
Trim-and-fill analysis was implemented to assess further the potential
impact of publication bias on the pooled effect size.

Results

Through computerized searches, 522 studies were retrieved. After the
exclusion of duplicates, 386 studies remained. Following the inclusion
and exclusion criteria, a preliminary screening of reading titles and ab-
stracts was conducted, and 16 studies were retained. After further
screening the full-text literature, 13 studies were finally included (Fig. 1).

Characteristics of the included studies and levels of evidence

The 13 studies included in this review were all in English, and the
studies were from eight countries, including the United Kingdom, the
United States, Iran, the Philippines, Austria, Sweden, Turkey, and India.
A total of 1172 patients with breast cancer receiving radiotherapy were
included in this review, with sample size ranging from 21 to 202 per
study.

Topical corticosteroids used in the experimental group included
Mometasone, Methylprednisolone, Betamethasone, Beclomethasone,
and Hydrocortisone. The duration of the interventions lasted from 5 to 11
weeks. The characteristics of the included studies are shown in Table 1.
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Fig. 1. PRISMA flow diagram. PRISMA, Preferred Reporting Items for Systematic Reviews and Meta-Analyses.

The JBI evidence grading system was applied to assess the level of
evidence.’ Overall, the level of evidence among the studies was relatively
high (Level of Evidence Grade is Level 1). Table 2 details the level of
evidence for the included studies.

Risk of bias

The assessment of risk of bias showed that all studies were at low to
moderate risk of bias. The sources of risk of bias were mainly related to
other bias, reporting bias, and measurement bias. Fig. 2 shows the results
of the risk of bias assessment of the included studies.

Methodological quality assessment

The JADAD scores of all included studies were greater than 3, sug-
gesting that the included studies were of high quality. Table 3 shows the
results of the methodological quality assessment of the included studies.

Effects of topical corticosteroids on the incidence of moist desquamation

Eleven studies'* 2 assessed the effects of topical corticosteroids on

the incidence of moist desquamation in patients with breast cancer who

received radiotherapy, and there was no heterogeneity between these
studies (P = 0.93, P = 0%). Therefore, the fixed-effects model was used
to calculate the pooled effect size. The results showed that topical cor-
ticosteroids as the protective factor significantly reduced the incidence of
moist desquamation compared to the control group (n = 1074;
OR = 0.31; 95% CI = [0.22, 0.44]; P < 0.01) (Fig. 3A). In addition, more
than 10 studies were included in the meta-analysis of the incidence of
moist desquamation, so the funnel plot test and Egger's test were used to
discriminate the presence of publication bias. The funnel plot and Egger's
test found no publication bias in terms of the effects of topical cortico-
steroids on the incidence of moist desquamation (P = 0.254 > 0.05)
(Fig. 3B).

Effects of topical corticosteroids on the mean score of radiation dermatitis
Twelve studies'* 182026 assessed the effects of topical corticosteroids
on the mean score of radiation dermatitis in patients with breast cancer
treated with radiotherapy. The fixed-effects model was applied to
calculate the pooled effect size since the heterogeneity among these
studies was low (P = 0.08, P= 39%). The results showed that topical
corticosteroids reduced the mean score of radiation dermatitis in patients
with breast cancer compared with controls (n = 1085; SMD = —0.46;
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Table 1
Characteristics of included studies.

Author (Year) Nation Simple (n) Age (mean/range) Radiotherapy Experimental arm Control arm Frequency of Period of Main outcomes Assessment methods

region intervention intervention
BostroEm et al. Sweden 49 47-76 Breast Mometasone Emollient Before 24 Gy, twice a 9 weeks MMF in combination Spectrophotometer;
(2001) week. After that, with emollient cream Seven-point scale;
once daily. treatment VAS
significantly

decreased acute
radiation dermatitis
(P =0.003)
compared with

emollient cream 2°"¢
Schmuth et al. Austria 21 29-75 Breast and chest Methylprednisolone Dexpanthenol Twice a day 8 weeks MMF in combination Clinical score;
(2002) wall with emollient cream Evaporimeter;
treatment Skindex-16; SF-36
significantly

decreased acute
radiation dermatitis
(P =0.003)
compared with
emollient cream

alone.
Farhan et al. Iran 72 27-70 Breast and chest Betamethasone Placebo Twice a day 6-7 weeks Maximum severity of RTOG
(2003) wall complaints stated by

patients in terms of
burning and pruritus
had been lesser in
betamethasone group
(P < 0.001). No
significant
differences were
observed between
two groups in terms
of pain intensity.

Shukla et al. India 60 28-60 Chest wall, Beclomethasone No treatment Twice a day 5 weeks The difference in -
(2006) Breast, Localized moist desquamation
lymph node of the axillary skin in
the two groups was
statistically
significant
(P = 0.0369).
Omidvari et al. Iran 51 34-66 Chest wall, Betamethasone Petrolatum Twice a day 7 weeks Patients receiving RTOG
(2007) Localized lymph betamethasone had
node less severe ARD than
the other two groups
throughout the

course of the study,
but this difference
was significant only
at the end of the third
week (P = 0.027). No
significant difference
was observed
between the
petrolatum and
control arms.

(continued on next page)
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Table 1 (continued)

Author (Year) Nation

Simple (n) Age (mean/range)

Radiotherapy
region

Experimental arm

Control arm

Frequency of
intervention

Period of
intervention

Main outcomes

Assessment methods

Miller et al.
(2011)

America

UIff et al. (2013) Sweden

Hindley et al. UK
(2014)

Meghrajani et al.
(2016)

Philippine

UIff et al. (2017) Sweden

166 27-89

102 28-90

120 Experimental: 69
Control: 60

50 (31-70)
C: 51.78
E: 50.48

202 27-97

Chest wall,
Localized lymph
node

Chest wall,
Breast, Localized
lymph node

Chest wall,
Breast

Chest wall,
Localized lymph
node

Chest wall,
Breast, Localized
lymph node

Mometasone

Betamethasone

Mometasone

Hydrocortisone

Betamethasone

Placebo

Essex/Canoderm

Diprobase

Placebo

Moisturizer

Once daily

Once daily

Once daily

Twice a day

Once daily

11 weeks

7 weeks

5 weeks

6 weeks

7 weeks

No difference in the
mean maximum
grade of radiation
dermatitis by
treatment arm (1.2
for MMF vs. 1.3 for
placebo; P = 0.18).
Common
Terminology criteria
for adverse events
toxicity was greater
in the placebo group
(P = 0.04), primarily
from pruritus.

There was a
statistically
significant difference
(P = 0.05) in skin
reactions when
assessed with RTOG
in favour of the group
treated with the
potent steroid.
Patient related
symptoms did not
difference between
the treatment groups.
Mean RTOG scores
were significantly
less for MF than for D
(P = 0.046).
Maximum RTOG and
mean erythema
scores were
significantly less for
MF than for D

(P =0.018 and

P =0.012,
respectively).

Its extent and
severity were milder
in the steroid group.
Mean ARD scores
were also lower in
the steroid group
(0.713 vs. 0.874,

P =0.024).

Patients receiving
hypofraction RT
developed less skin
reactions than those
treated with
conventional RT.
Treatment with a

CTCAE version 3.0;
Skindex-16;
Symptom experience
diary; Skin toxicity
assessment tool

RTOG; Colorimeter &
Corneometer; VAS;
DLQI

RTOG; DLQI; HAD;
Reflectance
spectrophotometer

CTCAE version 3.0;
VAS; DLQI

RTOG; VAS

(continued on next page)
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Table 1 (continued)

Author (Year)

Nation

Simple (n)

Age (mean/range)

Radiotherapy
region

Experimental arm

Control arm

Main outcomes

Assessment methods

Ho et al. (2018)

Uysal et al.
(2020)

Kianinia et al.
(2021)

America

Turkey

Iran

124

50

105

26-80

46

(28-81)
50.36

Breast and chest
wall

Breast

Chest wall,
Breast, Localized
lymph node

Mometasone

Betamethasone

Mometasone/
Hydrocortisone

Eucerin

Moisturizer

Moisturizing base

cream

Frequency of Period of
intervention intervention
Twice a day 7-7.5 weeks
Once daily -

Once daily 5 weeks

potent steroid
resulted in clinically
and statistically
significantly less skin
reactions (P < 0.001)
regardless of RT
schedule.

The rate of moist
desquamation was
54.8% in the entire
cohort, with a
significantly reduced
incidence in the MF
arm than in the E arm
(43.8% vs 66.7%;

P =0.012). The MF
arm had a lower
incidence of
maximum skin
toxicities

(P = 0.036).

Topical treatment
with betamethasone
cream resulted in
clinically and
statistically
significantly less skin
reactions compared
to moisturizer

(P < 0.05).

No differences were
observed among the
groups concerning
the incidence of the
maximum ARD grade
(P=0.2).

CTCAE version 4.03;
Skindex-16

CTCAE version 5.0

CTCAE version 4.0

ARD, Acute Radiation Dermatitis; CTCAE version 3.0/4.0/4.03/5.0, Common Terminology Criteria for Adverse Events 3.0/4.0/4.03/5.0; D, Diprobase; DLQI, Dermatology Life Questionnaire Index; E, Eucerin; Gy, Gray;
HAD, Hospital Anxiety and Depression Scale; MF, Mometasone Furoate; MMF, Mometasone Furoate; RT, Radiation Therapy; RTOG, Radiation Therapy Oncology Group; SF-36, 36-Item Short form health survey; VAS, Visual
Analogue Scale; Skindex-16, Skindex scale.

M M
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Table 2
Evidence certainty of outcomes.

Number Outcomes Evidence certainty
1 Incidence of CTCAE ratings grade of 2 or higher Level 1A
2 Incidence of RTOG ratings grade of 2 or higher Level 1A
3 Incidence of moist desquamation Level 1A
4 Mean acute radiation dermatitis score Level 1A
5 Diary of symptom experience Level 1C
6 Evaluation of the SF-36 quality of life scale Level 1C
7 TPE & TPM scores Level 1C
8 Erythema readings Level 1C
9 HAD scores Level 1C
10 Clinical scores Level 1C
11 VAS scores Level 1C
12 DLQI Level 1C
13 SD-16 scores Level 1C
14 Seven-point scale scores Level 1C

CTCAE, Common Terminology Criteria for Adverse Events; DLQI, Dermatology
Life Questionnaire Index; HAD, Hospital Anxiety and Depression Scale; RTOG,
Radiation Therapy Oncology Group; SD-16, Skindex scale; SF-36, 36-Item Short
form health survey; TPE, The total patient erythema index; TPM, The total pa-
tient melanin index; VAS, Visual Analogue Scale.

95% CI = [-0.59, —0.34]; P < 0.01) (Fig. 4A). Twelve studies were
included in the meta-analysis of the mean score of radiation dermatitis.
The funnel plot test and Egger's test were required to examine publication
bias. The results of the funnel plot and Egger's test showed publication
bias exists in terms of the effects of topical corticosteroids on the mean
score of radiation dermatitis (P < 0.01) (Fig. 4B). The trim-and-fill
analysis revealed that five additional studies would be necessary to in-
fluence the effects of topical corticosteroids on the mean score of radia-
tion dermatitis (Supplementary material 2). However, these studies
would not alter the differences between Experimental and Control.

Effects of topical corticosteroids on the incidence of CTCAE ratings of grade
2 or higher

Five studies'®'%?12225 assessed the effects of topical corticosteroids
on the incidence of CTCAE ratings of grade 2 or higher in patients with
breast cancer treated with radiotherapy. There was no heterogeneity
among these studies (P = 0.36, P = 8%).

The fixed-effects model was used to calculate the pooled effect size
accordingly. The results showed that topical corticosteroids acted as the
protective factor in reducing the incidence of CTCAE ratings of grade 2 or
higher in patients with breast cancer who received radiotherapy,
compared with the controls (n = 495; OR = 0.56; 95% CI = [0.37, 0.84];
P < 0.01) (Fig. 5).

Effects of topical corticosteroids on the incidence of RTOG ratings grade of 2
or higher

Five studies'>!82%2324 evaluated the effects of topical corticosteroids
on the incidence of RTOG ratings of grade 2 or higher in patients with
breast cancer treated with radiotherapy. Heterogeneity was low
(P=0.67, P= 0%), and the pooled effect size was calculated through the
fixed-effects model. The results showed that topical corticosteroids acted
as the protective factor in reducing the incidence of RTOG ratings of 2 or
higher compared to the controls (n = 520; OR = 0.22; 95% CI = [0.14,
0.32]; P < 0.01) (Fig. 6).

Effects of topical corticosteroids on the quality of life
Six studies'>!6:18:21.22.26 ayaluated topical corticosteroids' effect on
breast cancer patient's quality of life. However, none of the six studies
provided the mean and standard deviation values necessary for the
meta-analysis of quality of life. We contacted the authors, but no data
were obtained. Therefore, a descriptive analysis was performed with
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available data from the six studies. Overall, most studies have confirmed
that topical corticosteroids improve quality of life.

Quality of life in the six included studies was measured with the DLQI
(Dermatologic Quality of Life Index) scale and the Skindex-16 scale. The
DLQI scale consists of 10 items with a score range of 0-3 for each item
and a total score range of 0-30. The Skindex-16 scale is a 16-item scale
with a score range of 0-6 for each item and a total score range of 0-96.
Higher scores on both scales indicate a poorer quality of life.”

In terms of DLQI scale scores, Meghrajani et al.>? and Hindley et al.'®
found that patients in the steroid group had a higher quality of life.
However, UIff et al.'® found no significant difference in quality of life
between the steroid group and the control group.

In terms of Skindex-16 scale scores, Miller et al.'® and Schmuth
et al.?® found a trend toward improvement in quality of life in the steroid
group. Interestingly, Ho et al.?! concluded that there was no significant
difference in quality of life between the steroid and the control group.

Effects of topical corticosteroids on skin erythema and hyperpigmentation
readings

Four studies'> '8 have evaluated the effects of topical corticosteroids
on skin erythema and hyperpigmentation readings in patients with breast
cancer undergoing radiation therapy.

In terms of skin erythema readings, Hindley, Ulff, and
BostroEm'>!7-18 demonstrated in their studies that lower readings of skin
erythema were observed in the experimental group.

In terms of hyperpigmentation readings, Miller et al.'® found that the
experimental group had lower hyperpigmentation readings compared to
the control group. While BostroEm et al.!” found no significant difference
in the total melanin index between the topical corticosteroids group and
the control group.

Effects of topical corticosteroids on subjective symptoms (itching and pain)

Due to insufficient data for meta-analysis, only descriptive analysis
was performed. Seven studies'®!®202224 examined the effects of
topical corticosteroids on subjective symptoms such as itching and pain
in patients with breast cancer receiving radiotherapy.

Five of these studies'®'®?%?22% demonstrated that patients in the
experimental group had less itching and burning than those in the control
group. Differences between the two groups were statistically significant.
In contrast, the remaining two studies'”**! demonstrated no significant
differences between the experimental and the control groups in reducing
subjective symptoms such as itching and pain.

Discussion

This updated meta-analysis included 13 randomized controlled trials
to determine the effects of topical corticosteroids on preventing acute
radiation dermatitis in patients with breast cancer. Consistent with the
previous study,® the results of this study suggest that topical corticoste-
roids can reduce the incidence of moist desquamation and the mean score
of radiation dermatitis and enhance the quality of life in patients with
breast cancer who received radiotherapy. However, publication bias was
found in the effects of topical corticosteroids on the mean score of ra-
diation dermatitis. The trim-and-fill analysis result showed that five
additional studies were needed to maintain the stability of the pooled
effect size. This phenomenon suggests that more high-quality studies are
required to reduce publication bias in the future. Furthermore, this study
demonstrated that topical corticosteroids reduced the incidence of
CTCAE and RTOG ratings of grade 2 or higher and reduced skin erythema
and hyperpigmentation readings in patients with breast cancer under-
going radiotherapy. This result is consistent with the study by Tam
et al.?®

Firstly, corticosteroids have anti-inflammatory effects through vaso-
constriction, reduction of capillary permeability, and inhibition of
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Fig. 2. (a) Risk of bias graph. (b) Risk of bias summary.
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Table 3
Quality assessment of included studies (JADAD scale).

Asia-Pacific Journal of Oncology Nursing 11 (2024) 100553

Authors (Year)

Randomized grouping

Randomized hiding

Blinding

Withdrawals and dropouts

Scores

BostroEm et al. (2001)
Schmuth et al. (2002)
Farhan et al. (2003)
Shukla et al. (2006)
Omidvari et al. (2007)
Miller et al. (2011)
UIff et al. (2013)
Hindley et al. (2014)
Meghrajani et al. (2016)
Sio et al. (2016)

Ulff et al. (2017)

Ho et al. (2018)

Uysal et al. (2020)
Kianinia et al. (2021)

N = DNNNNDNFDNDDND=DNDNDN

NP, OFRNMNNNONNRFNDNN

N = DNNDNDNDNDDNDDND=DNDNDN

e e e e e e e

NS U NNBDNN BN

leukocyte proliferation and migration.*® The anti-inflammatory effect
helped prevent and reduce skin inflammation symptoms in the treated
area in patients with breast cancer undergoing radiotherapy and ulti-
mately improved the quality of life. However, corticosteroids also have
adverse effects on the skin and the body, such as glaucoma, Cushing's
syndrome, hypertension, hirsutism, and hyperpigmentation.?’ The
nurses should carefully observe the patient's skin and general condition

(a)

while administering topical corticosteroids. Furthermore, nurses are
responsible for explaining the precautions and proper use of topical
corticosteroids to patients and their families to minimize the occurrence
of adverse reactions.

Secondly, the topical corticosteroids used in the experimental group
had moderate to high efficacy in the included studies. Previous studies
have shown that the use of moderate-to-high-efficacy topical

Fig. 3. (a) Incidence of moist desquamation. (b) The funnel plot of incidence of moist desquamation.

Experimental Control 0Odds Ratio 0Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI
BostroEm 2001 4 24 10 25 7.1% 0.30[0.08, 1.14] 3
Farhan 2003 0 38 1 34 1.4% 0.29 [0.01, 7.36]
Hindley 2014 3 59 9 49 8.1% 0.24 [0.06, 0.94]
Ho 2018 28 64 40 60 20.1% 0.39 [0.19, 0.81) —_—
Kianinia 2021 4 69 7 36 7.5% 0.25 [0.07, 0.94)] = =
Meghrajani 2016 0 23 2 27 2.0% 0.22 [0.01, 4.76] +
Miller 2011 4 84 4 82 3.3% 0.97 [0.24, 4.04]
Omidvari 2007 6 19 10 17 6.3% 0.32 [0.08, 1.27] e ——
Shukla 2006 4 30 11 30 8.3% 0.27 [0.07, 0.96] —_—
UIff 2013 7 53 15 49 11.7% 0.34 [0.13, 0.94] e —
uIff 2017 8 102 30 100 24.2% 0.20 [0.09, 0.46) .
Total (95% CI) 565 509 100.0%  0.31[0.22, 0.44] E =
Total events 68 139
e Chi2 - - : P I } )
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(a)

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI IV, Fixed, 95% CI
BostroEm 2001 3.25 1.39 24 432 149 25 4.4% -0.73 [-1.31, -0.15]
Farhan 2003 1.026 0.367 38 1.429 0.558 34 6.3% -0.85(-1.34,-0.37]
Hindley 2014 1.427 0.564 59 1.664 0.588 49 10.1% -0.41[-0.79,-0.03]
Ho 2018 2.047 0.571 64 2.3 0.526 60 11.7% -0.46[-0.81,-0.10]
Kianinia 2021 1.348 0.616 69 1.528 0.757 36 9.1% -0.27 [-0.67, 0.14]
Meghrajani 2016 0.713 0.204 23 0.874 0.284 27  4.6% -0.63[-1.20,-0.06]
Miller 2011 1.167 0.848 84 1.341 0.805 82 16.0% -0.21[-0.51, 0.10]
Omidvari 2007 1.3 0.3 19 1.5 0.3 17 3.3% -0.65[-1.33, 0.02]
Schmuth 2002 1.6 0.25 10 2.2 0.4 11 1.4% -1.71[-2.74, -0.68] 1
UIff 2013 1.623 0.79 53 2.163 0.746 49 9.3% -0.70 [-1.10, -0.30]
UIff 2017 1.768 1.008 102 1.97 0.486 100 19.4% -0.25[-0.53,0.02]
Uysal 2020 0.708 0.789 24 1.308 0.666 26 4.4% -0.81[-1.39, -0.23]
Total (95% CI) 569 516 100.0% -0.46 [-0.59, -0.34]
Heterogeneity: Chi? = 18.08, df = 11 (P = 0.08); > = 39% §_100 _%0 ) 550 1004
Test for overall effect: Z = 7.44 (P < 0.00001) Favours [experimental] Favours [control]
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Fig. 4. (a) Mean acute radiation dermatitis score. (b) The funnel plot of mean acute radiodermatitis score.

corticosteroids should not exceed 12 weeks. Otherwise, the incidence of Thirdly, the primary dosage forms of topical corticosteroids used in
adverse reactions, such as hirsutism and fungal skin infections, could be the included studies were ointments, creams, and sprays. Each dosage
increased.?>*° Nurses should communicate with physicians and patients form has its advantages and disadvantages.>! Ointments of topical cor-
to manage the duration of administration to minimize the occurrence of ticosteroids usually have fewer compounds added and are less irritating
adverse effects. to the skin, making them suitable for patients with sensitive skin.
Experimental ~ Control Odds Ratio 0Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI

Ho 2018 55 64 58 60 13.4% 0.21[0.04,1.02] — ]

Kianinia 2021 34 69 19 36 20.2% 0.87[0.39, 1.95] —

Meghrajani 2016 12 23 21 27 14.7% 0.31[0.09, 1.06] —

Miller 2011 30 84 37 82 38.4% 0.68[0.36,1.26] —a

Uysal 2020 5 24 11 26 13.3% 0.36(0.10, 1.26] —

Total (95% CI) 264 231 100.0%  0.56 [0.37, 0.84] E

Total events 136 146

itv: i = = = -2 = I I I }
:Ietst:rfogeneny."CP# - ;.3-4,2(:;:2 (:_(Po 08.53)6), I*= 8% 01 01 10 100
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Fig. 5. Incidence of CTCAE ratings grade of 2 or higher. CTCAE, Common Terminology Criteria for Adverse Events.
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Experimental  Control Odds Ratio Odds Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Farhan 2003 3 38 14 34 13.0% 0.12[0.03,0.48] B E—
Hindley 2014 26 59 34 49 19.8% 0.35[0.16,0.77] —
Omidvari 2007 16 19 17 17 3.1% 0.13[0.01,2.81] +
UIff 2013 31 53 42 49 17.3% 0.2310.09, 0.62] —
UIff 2017 32102 71 100 46.9% 0.19[0.10, 0.34] ——
Total (95% CI) 271 249 100.0%  0.22[0.14,0.32] &
Total events 108 178

- i . - 12— o 1 1 1 Il
Heterogeneity: Chi* = 2.38, df = 4 (P = 0.67); I = 0% ol o 5 ot

Test for overall effect: Z = 7.42 (P < 0.00001)

Favours [experimental] Favours [control]

Fig. 6. Incidence of RTOG ratings grade of 2 or higher. RTOG, Radiation Therapy Oncology Group.

However, the added oils in ointments may cause subjective discomfort,
such as stickiness and occlusive sensations, which may reduce the pa-
tient's willingness to use them or induce folliculitis. Sprays have a rela-
tively high liquid content and are suitable for patients with dry skin and
hairiness. However, alcohol in sprays may cause localized skin irritation
or allergic reactions and increase the risk of acute inflammation of the
patient's skin. Appropriate dosage forms of topical corticosteroids should
be carefully selected for patients based on skin conditions and subjective
preferences to improve treatment compliance and, ultimately, the
effectiveness of the medication.

Finally, previous studies have revealed that corticosteroids are more
effective when applied to the moist skin surface. Plastic films, bandages,
or gloves are recommended to keep the skin moist and enhance the
sealing and penetration of the drug.?>*? Clinical nurses are encouraged
to explore more practical techniques to enhance the efficacy of cortico-
steroids and improve the patient experience based on the characteristics
of the corticosteroid formulation and the patient's skin condition.

Significance and limitations

This study is an updated systematic review. We updated the included
studies based on the previous systematic review® according to the
research progress and added the evaluation of three outcome indicators,
namely, the incidence of CTCAE ratings grade 2 or higher, the incidence
of RTOG ratings grade 2 or higher, and erythema and hyperpigmentation
readings of the skin.

The results of this study contribute to a more comprehensive evalu-
ation of the impact of topical corticosteroids on the prevention of acute
radiation dermatitis in patients with breast cancer and provide references
for clinical practitioners and researchers.

This study has some limitations. First of all, this study only included
literature whose languages were Chinese or English, and some literature
might have been excluded. Secondly, the sample sizes of some studies
were so small that the risk of bias was moderate. Finally, the number of
included studies in the meta-analysis for some of the outcome indicators
(e.g., Incidence of CTCAE and RTOG ratings of 2 or higher) was limited
(e.g., the number of included studies for incidence of CTCAE and RTOG
ratings of 2 or higher was five).

Therefore, there has been no subgroup analysis according to the type
of medications, and it is not determined which of the topical cortico-
steroids is more effective in preventing radiation dermatitis in patients
with breast cancer. All of the above factors may limit the validity of the
study's results.

Conclusions

This updated meta-analysis provided relevant evidence of topical
corticosteroids' positive effects on preventing acute radiation dermatitis

11

in patients with breast cancer. Due to the relatively small sample sizes of
some of the included studies, more multi-center and high-quality ran-
domized controlled trials with large sample sizes are needed to validate
further topical corticosteroids' benefits in preventing acute radiation
dermatitis in patients with breast cancer.
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