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ABSTRACT

Objective: To estimate the incidence and degree of acute radiodermatitis at the end and
after the end of treatment in women with breast cancer undergoing hypofractionated
radiotherapy. Methods: Observational, prospective, and longitudinal study, conducted
between March 2019 and January 2020, in a radiotherapy outpatient clinic. Results: Thirty-
two women participated in the study, among whom, in the last session of hypofractionated
radiotherapy, 15 (46.9%) had radiodermatitis, erythema in 13 (40.6%), and wet peeling in
2 (6.3%). In the post-treatment evaluation, 27 (84.4%) had radiodermatitis, erythema in 17
(53.1%), dry peeling in 8 (25%), and wet peeling in 2 (6.3%). Conclusion: The general incidence
of radiodermatitis after hypofractionated radiotherapy in women with breast cancer was
37.5%, erythema, 12.5%, and dry peeling, 25%. The development of care protocols for the
management of radiodermatitis after treatment is of paramount importance.
Descriptors: Radiodermatitis; Radiotherapy; Radiation dose Hypofractionation; Breast
Neoplasms; Oncology Nursing.

RESUMO

Objetivo: Estimar a incidéncia e o grau de radiodermatite aguda ao final e apds o término do
tratamento em mulheres com cancer de mama submetidas a radioterapia hipofracionada.
Métodos: Estudo observacional, prospectivo e longitudinal, realizado entre marco de
2019 e janeiro de 2020, em um ambulatério de radioterapia. Resultados: Participaram do
estudo 32 mulheres, dentre as quais, na ultima sessao de radioterapia hipofracionada, 15
(46,9%) apresentavam radiodermatite, sendo eritema em 13 (40,6%) e descamacao Umida
em 2 (6,3%). Na avaliacdo apods o tratamento, 27 (84,4%) apresentavam radiodermatite,
sendo eritema em 17 (53,1%), descamacdo seca em 8 (25%) e descamagao Umida em 2
(6,3%). Conclusao: A incidéncia geral de radiodermatite apds radioterapia hipofracionada
em mulheres com cancer de mama foi 37,5%: eritema, 12,5%; e descamagao seca, 25%.
E de suma importéancia o desenvolvimento de protocolos assistenciais para o manejo de
radiodermatite apds o tratamento.

Descritores: Radiodermatite; Radioterapia; Hipofracionamento da Dose de Radiacao;
Neoplasias da Mama; Enfermagem Oncoldgica.

RESUMEN

Objetivo: Estimar la incidencia y el grado de radiodermatitis aguda al final y después
el término del tratamiento en mujeres con cancer de mama sometidas a la radioterapia
hipofraccionada. Métodos: Estudio observacional, prospectivo y longitudinal, realizado
entre marzo de 2019 y enero de 2020, en un ambulatorio de radioterapia. Resultados:
Participaron del estudio 32 mujeres, de entre las cuales, en la tltima sesién de radioterapia
hipofraccionada, 15 (46,9%) presentaban radiodermatitis, siendo eritema en 13 (40,6%) y
descamacién himeda en 2 (6,3%). En la evaluacion después del tratamiento, 27 (84,4%)
presentaban radiodermatitis, siendo eritema en 17 (53,1%), descamacion seca en 8 (25%)
y descamacion humeda en 2 (6,3%). Conclusion: La incidencia general de radiodermatitis
después radioterapia hipofraccionada en mujeres con cancer de mama fue 37,5%: eritema,
12,5%; y descamacion seca, 25%. Es de suma importancia el desarrollo de protocolos
asistenciales para el manejo de radiodermatitis después del tratamiento.

Descriptores: Radiodermatitis; Radioterapia; Hipofraccionamiento de la Dosis de Radiacién;
Neoplasias de la Mama; Enfermeria Oncoldgica.
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INTRODUCTION

Breast cancer is the most incident in women in Brazil and
the second most prevalent in the world"2. Radiotherapy is a
therapeutic modality widely used as neoadjuvant or adjuvant
therapy®?. Conventional radiotherapy protocols for breast cancer
often use a total dose of ionizing radiation between 45.0 to 50.4
Gray (Gy), fractional in daily applications of 1.8 to 2.0 Gy, five days
a week, lasting five to six weeks“>.

With the advancement of therapeutic techniques, possibilities
have emerged to reduce the time and cost of radiotherapy for breast
cancer. In this context, we highlight hypofractionated radiotherapy,
which consists of a technique in which the patient receives a higher
dose of ionizing radiation per fraction and has a shorter duration
than the conventional Protocol®. According to the recommendations
of the Brazilian Society of Radiotherapy, safe planning is based on a
total dose of 40.0 to 42.5 Gy, divided into 2.66 Gy per fraction, which
corresponds to a protocol of 15 to 16 fractions, lasting three weeks .

Although the ionizing radiation beam is directed to the tumor,
the cutaneous tissue receives high doses of this radiation and,
due toits characteristic of high proliferative capacity, has greater
sensitivity to radiotoxicity®, known as radiodermatitis (RD). Acute
RD is a skin reaction that can appear from the beginning of
treatment up to three months after the end of radiotherapy and
affects about 80% to 98% of patients with breast cancer submit-
ted to this technique®”, which can compromise the continuity
of treatment and the quality of life of patients®.

The severity of RD is related to intrinsic factors, that is, related to
the patient (smoking, alcoholism, breast size, and body mass index
- BMI); and extrinsic, related to treatment (concomitant hormonal
treatment, planning techniques, and dose distribution)®'. The de-
dependent character of RD is highlighted, i.e., its severity is directly
related to the accumulated dose of ionizing radiation over time®27,

A meta-analysis of 23 studies did not identify a significant dif-
ference in the occurrence of acute RD (p = 0.72) in patients under-
going hypofractionated radiotherapy compared to conventional
post-mastectomy radiotherapy®. However, the authors do not
specify the period for the evaluation of acute RD and the follow-
up of the patients of the studies included in the meta-analysis,
which prevents an accurate evaluation of the incidence of acute
RD after the end of radiotherapy, when the patients have already
received the total dose of ionizing radiation.

There is a gap in the measurement of the occurrence of acute
RD after hypofractionated radiotherapy. Ippolito et al."?, who deal
with boost dose escalation in breast cancer patients undergoing
hypofractionated radiotherapy, analyzed secondarily the data on the
occurrence of acute RD during, in the end, and three months after
treatment. All participants (n = 09) presented some degree of RD
during and at the end of treatment, and, after three months, 44.4%
(n=04) showed grades 1 and 3. However, the reduced sample size
limits the reliability of the results.

OBJECTIVE
To estimate the incidence and degree of acute radiodermati-

tis in women with breast cancer undergoing hypofractionated
radiotherapy, at the end and after the end of treatment.
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METHODS
Ethical aspects

The study was approved by the Research Ethics Committee
(REC) of the College of Health Sciences of the University of Brasilia
(FS/UnB). Only the participants who consented to participate
in the research expressing their acceptance by signing the free
and informed consent form and authorized the use of the pho-
tographic documentation of the irradiated area (Authorization
Term for Image Use) were included.

Design, period and place of study

An observational, prospective, longitudinal study based on
the Strengthening the Reporting of Observational Studies in Epi-
demiology (STROBE)"?. Data collection was performed between
March 2019 and January 2020 at the radiotherapy outpatient
clinic of the University Hospital of Brasilia, Federal District, Brazil.

Population; criteria of inclusion and exclusion

The target population was women aged 18 years or older,
diagnosed with breast cancer, and who had completed hypo-
fractionated radiotherapy.

The eligibility criteria for sample selection were: women aged
18 years or older, diagnosed with breast cancer, submitted to
hypofractionated radiotherapy for the first time, with the skin
of the irradiated area intact. The patients were recruited during
the nursing consultation on the last day of hypofractionated
radiotherapy.

Study protocol

For data collection, we used an instrument built by the authors
for this purpose. The sociodemographic and clinical data collected
were: age (in years, on the day of the first appointment), education,
skin type (Fitzpatrick phototype classification)!'¥, smoking, and
alcohol status (never, interrupted for more than six months/ less
than six months, currently), diabetes (yes/no), hypothyroidism
(yes/no), skin disease (yes/no), statin use (yes/no), tumor staging,
current treatment, amount of Sessions, dose fractional (in Gy),
total accumulated radiation dose (in Gy).

The skin was evaluated according to the classification criteria
of RD, graduation of acute radiodermatitis, as the following: 0
(unchanged), 1a (hyperpigmentation or mild erythema), 1b (in-
tense erythema), 2a (dryness of the skin), 2b (dry desquamation
located at one or more separate points), 2c (dry desquamation
disseminated at one or more points in contiguity), 3a (moist
desquamation in folds), 3b (moist desquamation disseminated),
4 (bleeding and/or ulceration) and 5 (necrosis)""®. The symptoms
presented were also graded, namely: 0 (unchanged), 1 (local
Heat), 2 (burning), 3 (itching), 4 (report of rough, dry, and/or
jerking skin), and 5 (pain), knowing that the symptoms may or
may not be associated with the signs and vary in each patient"®.

Photographic records were made of the irradiated mammary
region subject to evaluation. The photos were made in a stan-
dardized way, respecting conditions such as patient distance and
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lighting and using the same camera for each patient (Smartphone
Asus Zenfone Max Shot 64GB, screen 6,2” Full HD Plus, Octa-Core,
triple camera 12MP+5MP+8MP). The identity of the participants
involved in the research was preserved.

The patients were evaluated in two different moments: in
the nursing appointment of the last session of hypofractionated
radiotherapy, and the return appointment that the patient is
discharged from treatment.

Analysis of results and statistics

For the analysis of the data, we used descriptive and inferential
statistics through the Statistical Package for the Social Sciences
(SPSS) software, version 22.0.

The incidence of RD was measured based on the cutaneous
evaluation at the last session of hypofractionated radiotherapy
compared to the cutaneous evaluation at the return visit, with a
mean difference of 11 days between the evaluations. Confidence
intervals were adopted for the occurrence of each degree of RD,
considering a significance index of 5%. We presented the sociode-
mographic and clinical characteristics in a descriptive manner.

RESULTS

We evaluated 32 women diagnosed with breast cancer sub-
mitted to hypofractionated radiotherapy. The participants were
between 37 and 86 years old on the day of the first appointment.
The predominant level of education among them was incomplete
elementary education (34.4%). Skin type: 56.3% were phototype
Il (light brown, standard sensitivity, and moderately burning)
according to the Fitzpatrick scale®™,

Regarding the histopathological type of the tumor, 84.4% of
the patients were diagnosed with infiltrative ductal carcinoma.
Staging: stage IIB (tumor between 20 mm and 50 mm with
metastasis in ipsilateral mobile axillary lymph nodes)!® was the
most prevalent in the sample, present in
28.1% of the participants, followed by Il1A
(tumor bigger than 50 mm with metastasis
in clinically fixed level | or Il ipsilateral lymph
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Regarding the general estimate of the occurrence of RD, on
the last day of hypofractionated radiotherapy, 15 (46.9%) par-
ticipants presented some degree of RD; and upon returning to
the service, on average 11 days after the end of treatment, 27
(84.4%) had some degree of RD, so the general incidence of RD
after hypofractionated radiotherapy was 37.5%.

Table 1 - Characterization of the sample (N = 32) regarding sociodemo-
graphic and clinical aspects, Brazil, 2020

. N=32
Characteristics average (DP*)
Age (in years) 53(12.81)
BMI* 27.52(5.2)
Chest circumference (in cm*) 96.13 (11)
Smoking Status n (%)

Never 21 (65.6)
Interrupted for more than six months 10(31.3)
Current usage 1(31.1)
Alcohol Status n (%)
Never 17 (53.1)
Interrupted for more than six months 8(25.0)
Discontinued in the last six months 1(3.1)
Current usage 6(18.8)
Comorbidities (yes) n (%)
Diabetes 6(18.8)
Hypothyroidism 1(3.1)
Use of statins 5(15.6)
Skin disease 1(3.1)
Current treatment type n (%)
Exclusive RTHF* 14 (43.8)
Concomitant hormone therapy 18 (56.3)
RTHF (in Gy*) average (DP)
Dose per fraction 2.67 (0.04)
Total cumulative dose 42.40 (3.39)

* Note: SD: standard deviation; BMI: Body Mass Index; cm: centimeters; RTHF: hypofractionated
radiotherapy; Gy: Gray.

Table 2 - Occurrence and incidence by the degree of radiodermatitis after hypofractionated
radiotherapy (N = 32), Brazil, 2020

nodes; or isolated metastasis in ipsilateral

) . 16) Occurrence of Occurrence of Incidence of
internal breast chain lymph nodes)", out radiodermatitis on radiodermatitis radiodermatitis
present in 18.8% of the samples. utcome the last day of RTHF* after RTHF* after RTHF*

Other data of sociodemographic and n (%) 1C* 95% n (%) IC* 95% (%)
clinical characterization of the participants

. Erythema 13 (40.6) 25.0-56.3 17 (53.1) 375-719 125

are present.ed inTable 1. . . Dry desquamation - - 8(25.0) 125-406 250

The patients were treated in radio- Moist desquamation 2(63) 00-156 2(63) 00-156 -

therapy devices, of linear accelerators
type, manufacturer Varian®, CLINAC CX
model, or SIEMENS’, PRIMUS model, us-
ing three-dimensional conformational planning (3D-CRT) with
hypofractionation protocol (2.65 to 2.90 Gy per fraction). On aver-
age, patients underwent 16 (SD 1.3) sessions of hypofractionated
radiotherapy. The majority (68.8%, n = 22) had four irradiated
breast regions, namely: supra-clavicular, frontal, axillary, and
infra-mammary sulcus. In the others, three regions were irradiated
with the exception of the supraclavicular region.

* Note: Cl - confidence interval; RTHF-hypofractionated radiotherapy.

As for the symptoms in the treatment region on the last day
of hypofractionated radiotherapy, 10 (31.3%) women presented
itching, 7 (21.9%) reported feeling dry, rough, dry, and/or jerking
skin, 5 (15.6%) reported pain, 4 (12.5%) reported local heat, and 3
(9.4%), reported burning. Symptoms were not measured after treat-
ment due to the dynamics of the return-to-discharge appointment.

Table 2 shows the results for occurrence and graduation of RD.
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DISCUSSION

This is the first Brazilian study to estimate the incidence and
degree of acute RD after hypofractionated radiotherapy in pa-
tients with breast cancer. The general occurrence of RD in the
first evaluation was 46.9%, and in the second, 84.4%. Regarding
the overall incidence of RD, 37.5% new cases were estimated
after hypofractionated radiotherapy, with the incidence of
erythema 12.5%; dry desquamation, 25%; and there were no
new cases of moist desquamation.

Hypofractionated radiotherapy for breast cancer has been used
in the world, being a strategy that treats more patients in less
time, safely and effectively, as much as conventional fractionation
radiotherapy. A German study identified that university hospitals
are the institutions that most use this therapeutic protocol””,
a scenario similar to that of the present study, although it also
found that the implementation of hypofractionated radiotherapy
has been slow, even after guidelines recommend the use of this
type of fractionation. The caveats found were increased side
effects, impaired toxicity profile, and insufficient data, which
contrasts strongly with the literature!’-'9,

In Systematic Reviews"®2" comparing conventional radio-
therapy with hypofractionated radiotherapy, we have not
found any statistically significant differences regarding local
tumor recurrence, distant metastasis, overall survival, and
disease-free survival. On the other hand, regarding the occur-
rence of acute RD during the respective treatments, there was
statistically significant favor in the use of hypofractionation (p
=0.0003"; p < 0.0001%%; p = 0.02?"). However, we observed
high heterogeneity between the studies.

Yamazaki et al.?? compared RD in therapies with hypo-
fractionation and conventional radiotherapy in patients with
breast cancer post-conservative surgery. The evaluations were
made before starting treatment and every other day during
radiotherapy, and the authors did not identify statistically
significant difference between the two groups for the different
degrees of RD.

Our clinical experience in the radiotherapy service pointed
out different data from those presented in the literature. We
observed that breast cancer patients submitted to hypofrac-
tionated radiotherapy were developing RD after the end of
treatment. The overall estimate of the occurrence of RD after
hypofractionated radiotherapy, identified in this study, reached
84.4%, of which 6.3% presented moist desquamation, which
may be associated with possible local infections hindering the
management and recovery of the patient’s skin". It reinforces
that the development or worsening of RD signs may be present
in the post-treatment period.

The occurrence of erythema and dry desquamation is com-
monly related to symptoms such as itching, burning, and pain.
In this study, the complaint most reported by the participants
(31%) on the last day of hypofractionated radiotherapy was
pruritus. Fuzissaki et al.”” show that there is a deterioration in
the quality of life concerning symptoms of RD, which impacts
the functionality and daily life of patients, with worsening ac-
cording to the presence of more severe degrees of RD.
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In a systematic review of radiation-induced skin toxicity,
Yee et al.?® consider that new radiotherapy methods are the
most important strategies for reducing RD in the future. Ultra-
hypofractionation techniques are already being tested and
show promise; they configure doses 5.2 Gy per fraction in just
one week of treatment, totaling 26 Gy®*. However, based on
the results of this study, we warn of the need for follow-up after
hypofractionated radiotherapy since radio induced effects take
time to appear on the skin surface and may not be identified
during treatments that have a shorter duration.

Limitations of the study

The small sample size is one of the limitations of this work.
However, even so, it has already been possible to observe the
high occurrence of RD and reiterate the need to draw strategies
to minimize this problem.

Another limitation is related to the difficulty of follow-up of
patients; thus, we evaluate them only at the discharge visit, which
occurred, on average, 11 days after the end of hypofractionated
radiotherapy. Therefore, it is possible that the manifestation of
RD to more severe degrees, such as moist desquamation and
ulceration, may have been underreported since it is natural that
mild or moderate degrees of RD not adequately treated may
evolve to more severe degrees.

There was no evaluation of symptoms during the discharge
appointment. Considering that the development of radioder-
matitis is late in patients undergoing hypofractionated radio-
therapy, the evaluation of symptoms is a relevant parameter
and should be considered and included in future studies with
this population.

Contributions to the field of Nursing, Health or Public Policy

Since the high incidence and occurrence of RD in patients
after the end of hypofractionated radiotherapy, we emphasize
the importance of their follow-up as they are no longer being
assisted by the service due to the end of treatment. RD and
its associated symptoms can be frightening and complex for
patients to manage on their own after the end of their bond
with the radiotherapy service. Thus, it is necessary to develop
follow-up strategies and protocols to assist them properly after
the end of treatment, considering that more severe degrees
of RD can be a gateway to infections, requiring specialized
management, as well as negatively interfere in the self-image
and quality of life of women523,

Educational manuals aimed at the self-care of patients are acces-
sible and easy to share technologies and can transmit knowledge
regarding the management of radiotoxicity for patients with
breast cancer®. In addition, remote care should be considered
since, in the Brazilian scenario, many patients do not reside in the
city where it is offered, and also because radiotherapy is a highly
complex service. Currently, call service has become a technology
accessible to the population because there are public places that
provide free access to the internet, and smartphones are already
accessible resources in Brazilian families.
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However, if we consider that access may be difficult, another
strategy is to establish contact with the counter reference service
near the patient’s place of residence. Thus, the nursing service of high
complexity may be in contact with the primary care nurse to guide
it regarding the evaluation of signs and symptoms and conduct
in case of development of acute RD after the patient’s discharge.

CONCLUSION

The overall incidence of RD after hypofractionated radio-
therapy in women with breast cancer was 37.5%: the incidence
of erythema was 12.5%, and dry desquamation was 25%. No
new cases of moist desquamation were identified.

Thus, it is of paramount importance to conduct studies with
a more prolonged follow-up period in this population and the
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development of specialized care protocols for the management of
this radiotoxicity after the end of hypofractionated radiotherapy.
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