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Abstract
Purpose To evaluate the overall efficacy of StrataXRT, a topical gel dressing, in preventing acute radiation dermatitis (RD) 
in breast cancer patients undergoing radiotherapy (RT).
Methods A systematic search was conducted on April 25, 2023 in Ovid MEDLINE, Embase, and Cochrane Central Register 
of Controlled Trials. Randomized controlled trials (RCTs) assessing the effectiveness of StrataXRT in preventing acute RD 
in breast cancer patients undergoing adjuvant RT to the breast or chest wall with or without regional nodes were included. 
Pooled incidence odds ratio (OR) and 95% confidence interval (CI) were calculated using a random-effects model, with 
analysis and forest plots generated in RevMan v5.4.
Results The analysis included three RCTs with a total of 189 patients assessed using per-protocol analysis. Two RCTs com-
pared StrataXRT to standard of care, while the third compared it with Mepitel film and was reported separately. In the former 
RCTs, the odds ratio (OR) for developing acute grade 3 RD favored StrataXRT at 0.05 (95% CI, 0.01-0.22; P < 0.0001). The 
OR for developing acute grades 2–3 RD was 0.32 (95% CI, 0.03-3.18; P = 0.33). The RCT comparing StrataXRT with Mepi-
tel film showed insignificant ORs for grade 3 and grades 2-3 RD. One RCT reported significantly lower erythema index (P = 
0.008) and melanin index (P = 0.015) in StrataXRT patients. The use of StrataXRT did not raise additional safety concerns.
Conclusion StrataXRT may help prevent severe acute RD in breast cancer RT patients. Further high quality, large-scale 
studies are needed to confirm these findings.

Keywords Acute radiation dermatitis · StrataXRT · Breast cancer · Skin toxicity · Patient reported outcomes, meta-
analysis · Systematic review

Introduction

Radiation dermatitis (RD) is a common side effect experi-
enced by patients with breast cancer receiving radiotherapy 
(RT) [1]. Acute RD can cause pain and discomfort which 
can negatively impact patients’ health-related quality-of-life 
(HRQoL), and in severe cases lead to treatment delays or 
interruptions [2]. Recent international Delphi consensus-
based recommendations suggest interventions for possible 
prevention of RD. Among those interventions are photobio-
modulation therapy, as well as usage of topical dressings 

such as Mepitel film, Hydrofilm, mometasone, betametha-
sone, and olive oil [3]. However, the aforementioned treat-
ments can be challenging to apply in certain sites and may 
be associated with various side effects [4]. Therefore, iden-
tifying novel and effective interventions for preventing RD 
is important.

StrataXRT is a topical silicone-based gel designed to 
form a protective semi-permeable film barrier on the skin 
and promote a moist wound healing environment [5, 6]. It 
has been hypothesized to help prevent and manage RD by 
reducing trans-epidermal water loss (TEWL), inflammation 
and fibrosis, as well as by promoting re-epithelialization of 
the skin [7]. The aim of this systematic review and meta-
analysis is to investigate the efficacy and safety of StrataXRT Extended author information available on the last page of the article
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in preventing acute RD in patients with breast cancer who 
underwent RT.

Materials and methods

The analysis was performed and findings were reported 
according to the Preferred Reporting Items for Systematic 
reviews and Meta-Analyses (PRISMA) guideline [8]. Two 
reviewers (SL and HW) independently performed the litera-
ture search, assessed study eligibility, extracted the relevant 
data, and performed the risk-of-bias assessment following 
the strategies stated below. Any disagreement between the 
reviewers was resolved through discussion and consensus, 
or arbitration by the third reviewer (AC). Forest plots were 
generated using RevMan v.5.4 (SS and SC).

Search strategy

Studies were identified through a systematic search on 
Embase, MEDLINE, and Cochrane Central Register of 
Controlled Trials (CENTRAL). A literature search was con-
ducted on April 25, 2023 for articles investigating the use 
of StrataXRT for the prevention of acute RD due to breast 
cancer RT. A combination of the following search terms 
was used: “cancer”, “radiotherapy”, and “StrataXRT”. The 
detailed search strategies for each database are summarized 
in Appendix 1. Reference lists of relevant studies were also 
reviewed for possibly suitable articles. We only included 
human studies in the English language. Academic experts on 
RD were contacted to identify supplemental data.

Inclusion and exclusion criteria

Articles were included if (1) the study was a randomized 
controlled trial (RCT), (2) the study used StrataXRT for the 
prophylaxis of acute RD in breast cancer patients undergo-
ing RT, and included in the meta-analyses only if (3) the 
study compared StrataXRT with a placebo/standard of care/
other active treatments. We excluded studies that did not 
provide quantified data or sufficient statistical parameters 
for analysis, reported exclusively on patients aged <18 years. 
Duplicate reports and studies covering overlapping popula-
tions were excluded. In cases where the same study popula-
tion was reported on more than once, we included the most 
recent article.

Data extraction

Data extracted from the included studies were first author, 
year of publication, country of study population, sample 
size (randomized and included in analysis), cancer sites 
and stages, RT dose-fractionations and techniques, inter- or 

intra-patient comparison or randomization, intervention used 
and its frequency and duration, and the scoring systems for 
rating acute RD. Any grade of acute RD was extracted. 
Where appropriate standard deviations and standard errors 
from the p-values were derived, according to the instruc-
tions in the Cochrane Handbook for Systematic Reviews of 
Interventions [9].

Risk of bias assessment

We used the Cochrane risk-of-bias tool for randomized tri-
als to evaluate the quality of each included study [10]. This 
tool was specifically developed for use in reviewing RCTs, 
which may have certain methodological challenges such as 
selective outcome reporting.

Assessing the certainty of the evidence

The GRADE approach (Grading of Recommendations, 
Assessment, Development and Evaluations) to evaluate 
the quality (certainty) of the overall body of evidence 
was utilized [11]. This evaluation encompassed all rel-
evant GRADE domains, including methodological limi-
tations, inconsistency, imprecision, indirectness, and 
publication bias.

Systematic review and statistical analysis

The study findings were summarized in Tables 1 and 2. 
Where appropriate, we performed meta-analysis on suitable 
studies to investigate the relationship between StrataXRT 
use and its preventive effect on acute RD in breast cancer. 
The main summary statistics analyzed was the incidence of 
clinician- and/or patient-reported acute skin toxicities and 
grades, and their corresponding 95% confidence intervals 
(CIs). Heterogeneity between effect estimates among studies 
was quantified by two statistical tests: the Cochran Q statisti-
cal test for between-study variability and the  I2 statistic for 
the proportion of total variation across studies due to statisti-
cal heterogeneity instead of chance [12].

We employed a random-effects model to calculate the 
meta-analytic summary estimate of each odds ratio (OR), 
along with 95% CIs [13]. This analytic approach accounts 
for statistical heterogeneity between studies, which may 
arise from variations in patient characteristics across studies, 
the interventions used, and the outcome assessments [13].

All p-values were two-tailed, and p-values of <0.05 were 
considered statistically significant. The analyses and graphs 
were generated using Review Manager (RevMan) [Computer 
program]. Version 5.4. Copenhagen: The Nordic Cochrane 
Centre, The Cochrane Collaboration, 2015.
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Results

Study characteristics

The literature search resulted in 31 studies, eight of which 
were duplicates. Twenty-two studies were screened by 
title and abstract using the inclusion/exclusion criteria, of 
which three met the inclusion criteria (Fig. 1). These were 
published from 2019 to 2022 [14–16]. One of three studies 
used an intra-patient randomization [15], in which either 
half of the irradiated breast was randomized to receive 
StrataXRT or Mepitel film (Table 1). All studies used a 1:1 
allocation of patients to intervention arm and control arm. 
Two studies randomized patients to receive StrataXRT or 
the institutional standard of care (moisturizer and daily 
rinse, respectively) [14, 16], while one used Mepitel film 

as a control [15]. No significant difference in patient char-
acteristics between the two arms was reported in all three 
studies.

The studies conducted by Chao et al. (2014) (n=44) 
used the Common Terminology Criteria of Adverse Events 
(CTCAE) to grade the severity of acute RD [15]. Omidvari 
et al. (2022) (n=100) used the Radiation Therapy Oncol-
ogy Group (RTOG) scale and the size of RD was measured 
using a transparent paper [16]. Ahn et al. (2020) (n=56) 
used the CTCAE, RTOG, and the modified 10-point Cat-
terall skin scoring profile to report healthcare provider-
assessed outcome [14]. Additionally, this study assessed 
patient-reported symptoms using a five-point scale ques-
tionnaire, and objective skin parameters including ery-
thema index, melanin index, TEWL, and laser Doppler 
flowmetry [14] (Table 2).

Fig. 1  PRISMA Flow Diagram 
of Study Selection
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Fig. 2  Risk of bias assessment

Outcomes

Healthcare provider‑assessed RD

Omidvari et al. found that the grade 3 and grades 2–3 at week 
5 of RT for StrataXRT and control were 4% and 46% respec-
tively (OR, 0.05; 95% CI, 0.01─0.22), while grades ≥2 were 
94% and 98% respectively (OR, 0.32; 95% CI, 0.03─3.18) 
[16]. One patient in the control group developed grade 4 
RD. However, the incidence of moist desquamation was not 
reported in Omidvari et al. [16]. Ahn et al. reported the similar 
incidences of RD in both arms, all the patients developed grade 
1 RD, as defined by RTOG and CTCAE, during RT until four 
weeks post-treatment [14]. Chao et al. compared the effect of 
StrataXRT and Mepitel film on either medial or lateral half of 
the breast [15]. The chances of developing CTCAE grades 0, 1, 
2 and 3 skin toxicities were 0%, 30%, 70% and 0% respectively 
for the StrataXRT half, compared with 5%, 42.5%, 50% and 
2.5% respectively for the Mepitel film half [15]. The incidence 
of moist desquamation was 12.5% and 20% for StrataXRT and 
Mepitel film respectively (p = 0.099) [15].

Patient‑assessed RD

Only Ahn et al. evaluated patients’ symptoms related to RD 
including dryness, itchiness, burning sensation, and pain in 
the treatment site using a five-point Likert scale [14]. No sta-
tistically significant differences between the treatment arms 
were detected. Dryness (P = 0.470), itchiness (P = 0.672), 
burning sensation (P = 0.442), and pain (P = 0.858) gradu-
ally increased during RT, reached a peak at the end of RT, 
and then decreased [14].

Physiological skin parameters and side effects

Ahn et al. assessed skin toxicities objectively using elec-
tronic devices by dermatologists blinded to the treatment 

allocation [14]. Erythema index and melanin index which 
quantified cutaneous erythema and melanin respectively, and 
TEWL, were assessed [17]. Erythema index peaked at the 
end of RT in both groups, melanin index increased in both 
groups from baseline to two weeks after the completion of 
RT and then improved [14]. They detected a significantly 
lower erythema index (P = 0.008) and melanin index (P = 
0.015) among patients in the StrataXRT group compared 
with those using moisturizer [14]. However, TEWL (P = 
0.228) was not significantly different between arms [14].

In the study by Omidvari et al., the maximum area of 
RD was measured using transparent paper. The mean size 
of maximum area of RD was significantly different between 
the StrataXRT (36.88  cm2 ± 69.93) and control group (83.83 
 cm2 ± 79.34) (P = 0.002) [16].

No additional safety concerns or toxicity issues were 
reported with the use of StrataXRT in Ahn et al.[14]. Chao 
et al. and Omidvari et al. did not report on side effects [15, 16].

Risk of bias assessment and GRADE assessment

The assessment of the risk of bias of the included studies is 
presented in Fig. 2. Studies generally presented with low bias 
or some concerns with regard to random sequence genera-
tion, allocation concealment, deviations from the intended 
interventions, missing outcome data and their measurement, 
and selection of the reported result. All studies had a high 
level of bias for the lack of blinding of participants and/
or outcome assessors. Details regarding our judgment on 
the risk of bias are elaborated in Supplemental Table S1. 
The grades of evidence as defined by the GRADE Working 
Group are depicted in Supplemental Table S2.

Meta‑analysis

Three RCTs were included in our analysis [14–16]. Two 
RCTs compared StrataXRT to the “standard of care” 
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(moisturizer and daily rinse, respectively) [14, 16]. 
Chao et al. was reported separately because it compared 
StrataXRT with Mepitel film instead of a standard control 
agent [15]. A total of 189 patients were assessed through 
per-protocol analysis (Table 1). Odds ratios (ORs) were 
estimated for Omidvari et al., as patients in Ahn et al. 
experienced a maximum of grade 1 RD, making ORs 
inestimable (Table 3). The OR for developing acute grade 
3 RD favored StrataXRT at 0.05 (95% CI, 0.01–0.22; P 
<0.0001). The OR for developing acute grades 2–3 RD 
was 0.32 (95% CI, 0.03–3.18; P = 0.33). In Omidvari 
et al., one patient in the control group developed grade 4 
RD. Forest plots were generated (Fig. 3), including this 
grade 4 RD patient, as a sensitivity analysis (Fig. S1). The 
sensitivity analysis did not change the conclusion. For 
Chao et al. the estimated OR for developing acute grade 
3 and grades 2–3 RD, with Mepitel film as the reference 
group, were at 0.33 (95% CI, 0.01–8.22; P = 0.50) and 
2.11 (95% CI, 0.84–5.29; P = 0.11), respectively. Other 
reported outcomes were not quantitatively comparable 
among the studies.

Discussion

This systematic review and meta-analysis comprehensively 
evaluated the evidence for the efficacy of StrataXRT in prevent-
ing RD in patients receiving RT for breast cancer. Promising 
interventions are often characterized by novel biological ration-
ale and exceptional claims of effectiveness [18]. We assessed 
StrataXRT, a silicone-based film-forming gel dressing, designed 
to form a protective barrier to reduce TEWL and mechanical 
friction, with the goal of preventing, delaying, and minimizing 
grade 2 and 3 RD [5]. The OR for acute grade 3 RD and the 
physiological skin parameters in favor of StrataXRT observed 
provide some evidence for the efficacy of StrataXRT, although 
the findings are based on a limited number of studies.

Omidvari et al. observed positive results, noting a decrease 
in RTOG grade ≥2/3 RD for the StrataXRT arm compared 
to the standard of care (daily rinse). In contrast, Ahn et al. 
found no significant differences in CTCAE or RTOG grades 
between the intervention and control (moisturizer) groups. 
Chao et al. uniquely compared StrataXRT to Mepitel film 
rather than a moisturizer. Despite higher proportions of grade 

Table 3  Grades of acute 
radiation dermatitis among the 
two treatment arms in Ahn et al. 
and Omidvari et al

Ahn et al. Omidvari et al.

StrataXRT, n (%) Control, n (%) StrataXRT, n (%) Control, n (%)

Grade 0 0 0 0 0
Grade 1 21 (100) 28 (100) 3 (6) 0
Grade 2 0 0 45 (90) 26 (52)
Grade 3 0 0 2 (4) 23 (46)
Grade 4 0 0 0 1 (2)

Fig. 3  Forest plots of comparison: StrataXRT versus control. Outcomes: a) Incidence of grades 2–3 radiation dermatitis. b) Incidence of grade 3 
radiation dermatitis. Note: control group in Ahn et al. and Omidvai et al. were moisturizer and daily rinse respectively
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2 RD in the StrataXRT group, no statistically significant dif-
ference in overall RD risk was detected, demonstrating the 
non-inferiority of StrataXRT to Mepitel film. Ahn et al. and 
Omidvari et al. also measured RD severity, however these 
studies used melanin index and erythema index, and RD 
area size, which are metrics not assessed in other studies. 
Subsequently, inter-study comparisons are challenging [14, 
16]. Additionally, the use of per-protocol analysis raises con-
cerns about attrition bias, as patients with greater adherence 
to assigned treatments may have different characteristics.[19]

In various studies, StrataXRT has shown potential in reduc-
ing the risk and severity of RD in cancer patients, includ-
ing those with head and neck cancer [20–22]. Studies have 
reported reduced risks of grade 2 and 3 skin toxicity [20], 
delayed onset of RD symptoms [20], and faster recovery com-
pared to control groups [21]. However, results should be inter-
preted with caution due to limitations such as small sample 
sizes [23], single-blinded designs [20], lack of randomiza-
tion [22], and retrospective data [21, 22]. Patients generally 
found StrataXRT easy to use and comfortable [21, 22], but 
some reported discomfort due to its stickiness or when applied 
on tender skin [22]. Overall, StrataXRT may be a promising 
option for preventing and managing RD in cancer patients, but 
further research is needed to confirm its efficacy and safety.

HRQoL outcomes are essential to consider when evalu-
ating interventions for RD, as patients' subjective experi-
ences and well-being are crucial aspects of cancer care [24]. 
While the current analysis did not provide quantitative com-
parisons of HRQoL outcomes, the observed reduction in 
acute grade 3 RD incidence and the size of dermatitis area 
suggest that StrataXRT may potentially improve patients' 
experiences during RT. Future studies should incorporate 
comprehensive HRQoL assessments and patient-reported 
outcomes to better understand the impact of StrataXRT on 
patients' well-being and satisfaction with treatment. The 
development and validation of skin-specific HRQoL meas-
ures sensitive to changes in individuals experiencing RD are 
needed. These will help guide the creation of interventions 
for RD prevention and management, ultimately improving 
patients' HRQoL and identifying those who would gain the 
most from an intervention.

Cost-effectiveness is another important aspect to consider 
when evaluating novel interventions. Blades et al. conducted 
the cost-effectiveness evaluation of StrataXRT in RD pre-
vention, drawing on the results from Chan et al.'s RCT [25]. 
The study did not determine willingness-to-pay thresholds 
or patients' financial burden, but it revealed that StrataXRT 
patients needed fewer nursing services and had reduced 
wound care expenses compared to those using 10% Glyc-
erine (Sorbolene) [25]. Nevertheless, when accounting for 
all labor and care resources, the study did not identify any 
cost advantages for StrataXRT [25]. Although the current 
analysis did not provide data on the cost-effectiveness of 

StrataXRT compared to other RD interventions, it is essen-
tial for future research to investigate this aspect in patients 
with breast cancer. This information will help healthcare 
providers and patients make informed decisions regarding 
the adoption of StrataXRT as a standard preventive measure 
for RD in breast cancer RT.

In addition to evaluating the impact of StrataXRT on 
HRQoL and cost-effectiveness, future research should 
explore the potential benefits of this intervention for other 
patient populations and in different settings. For example, 
the efficacy of StrataXRT in preventing RD in patients 
receiving RT for other types of cancer, or concurrently in 
combination with other treatments such as immunotherapy 
and chemotherapy, has yet to be explored. Furthermore, the 
use of StrataXRT in non-cancer patients receiving RT for 
benign conditions may also warrant investigation.

The safety profile of StrataXRT, along with the fact that 
the gel does not cause a bolus effect, are important consid-
erations for its potential widespread use in clinical practice. 
The current analysis reports no additional safety concerns or 
toxicity issues associated with StrataXRT use. This finding 
is in line with previous studies on silicone-based products, 
which generally show a favorable safety profile [6].

It is important to acknowledge the limitations of the cur-
rent meta-analysis. The inclusion of only two RCTs with a 
relatively small total sample size of patients may limit the 
validity of the findings. Additionally, the relative lack of quan-
titatively comparable outcomes among the studies restricts 
the ability to draw definitive conclusions on other aspects of 
RD management, such as the impact of StrataXRT on patient-
reported outcomes, HRQoL measures, or cost-effectiveness. 
As new studies emerge, it will be crucial to update this review 
to provide the most up-to-date evidence for clinicians and 
patients. Furthermore, our study has certain methodological 
limitations. We did not register our protocol in a public data-
base like PROSPERO, and we restricted our literature search 
to English-language studies and excluded grey literature, 
which could introduce bias and overlook relevant research. 
These decisions were driven by practical considerations, yet 
we acknowledge their potential impact on our findings. The 
overall certainty of our evidence, as assessed by the GRADE 
methodology, was evaluated as moderate, underscoring the 
need for more robust studies. Despite these limitations, we 
adhered strictly to PRISMA guidelines throughout our report-
ing process. Despite these limitations, the significantly lower 
levels of the objectively measured skin parameters, erythema 
and melanin indices, that were observed in the StrataXRT 
group in one RCT suggest that this intervention might be 
effective in reducing inflammation and pigmentation changes 
associated with radiation-induced skin injury [14]. These find-
ings warrant further investigation in future studies to confirm 
the potential benefits of StrataXRT on the overall appearance 
and health of the irradiated skin.
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Conclusion

This systematic review and meta-analysis, supported by 
moderate certainty from the GRADE assessment, provide 
some evidence for the efficacy and safety of StrataXRT 
in preventing severe acute RD in patients receiving RT 
for breast cancer. High-quality studies with larger sample 
sizes and rigorous designs are needed to confirm these 
results and to compare the effect of StrataXRT on HRQoL 
and cost-effectiveness with other interventions.

Supplementary Information The online version contains supplemen-
tary material available at https:// doi. org/ 10. 1007/ s00520- 023- 07983-1.
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