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ABSTRACT
Introduction: Radiodermatitis is characterized by skin lesions resulting from exposure to ionizing radiation, affecting between 80-90% 
of patients undergoing radiotherapy in the head and neck region. Objective: To evaluate the effectiveness of using chamomile cream 
compared with calendula cream in preventing acute radiodermatitis in participants undergoing radiotherapy for head and neck cancer. 
Method: Randomized, double-blind, prospective clinical trial with quantitative analysis. 23 participants randomly assigned to the 
group that used chamomile cream (n=12) or to the calendula cream group (n=11) were evaluated. The skin in the irradiation field was 
evaluated in the first radiotherapy session, every five sessions and after 30 days after the end of the treatment, according to the criteria of 
the Radiation Therapy Oncology Group (RTOG). Results: Participants had radiodermatitis in all the assessments, from grades 1 to 3, 
except in the first assessment. The highest mean level was observed in both groups in the sixth assessment (2.10±0.73 in the chamomile 
and 2.37±0.51 in the calendula group, respectively). In the chamomile group, the highest degree of radiodermatitis was 3, in the fifth 
and sixth evaluations, while in the calendula, grade 3 was observed for the first time in the sixth evaluation, remaining until the eighth. 
There was no statistically significant difference in the groups evaluated. Conclusion: There was equivalence in the effectiveness of the use 
of chamomile cream compared with calendula cream in the prevention of acute radiodermatitis in patients with head and neck cancer 
undergoing radiotherapy.
Key words: radiodermatitis/prevention and control; head and neck neoplasms/radiotherapy; chamomile/drug effects; calendula/drug effects.

RESUMO
Introdução: A radiodermatite é caracterizada por lesões cutâneas decorrentes 
da exposição à radiação ionizante, acometendo entre 80%-90% dos pacientes 
submetidos à radioterapia na região da cabeça e pescoço. Objetivo: Avaliar a 
efetividade do uso do creme de camomila em relação ao creme de calêndula 
na prevenção da radiodermatite aguda em participantes submetidos à 
radioterapia para câncer de cabeça e pescoço. Método: Ensaio clínico 
randomizado, duplo-cego, prospectivo, com análise quantitativa. Foram 
avaliados 23 participantes, aleatoriamente designados para o grupo que fez 
uso do creme de camomila (n=12) ou para o grupo do creme de calêndula 
(n=11). A pele no campo de irradiação foi avaliada na primeira sessão de 
radioterapia, a cada cinco sessões, e após 30 dias do término do tratamento, 
de acordo com os critérios da Radiation Therapy Oncology Group (RTOG). 
Resultados: Os participantes apresentaram radiodermatite em todas as 
avaliações, do grau 1 ao 3, exceto na primeira avaliação. O nível médio mais 
elevado foi observado, em ambos os grupos, na sexta avaliação (2,10±0,73 
no grupo do creme de camomila e 2,37±0,51 no de calêndula). No grupo 
camomila, o maior grau de radiodermatite foi o 3, na quinta e sexta 
avaliações; enquanto, no calêndula, o grau 3 foi observado pela primeira 
vez na sexta avaliação, permanecendo até a oitava. Não houve diferença 
estatisticamente significativa nos grupos avaliados. Conclusão: Houve 
equivalência na efetividade do uso do creme de camomila em relação ao 
creme calêndula na prevenção de radiodermatites agudas em pacientes com 
câncer de cabeça e pescoço em radioterapia.
Palavras chave: radiodermatite/prevenção e controle; neoplasias de cabeça 
e pescoço/radioterapia; camomila/efeitos dos fármacos; calendula/efeitos 
dos fármacos.

RESUMEN 
Introducción: La radiodermatitis se caracteriza por lesiones cutáneas derivadas 
de la exposición a radiaciones ionizantes, que afectan entre el 80 y el 90% de 
los pacientes sometidos a radioterapia en la región de cabeza y cuello. Objetivo: 
Evaluar la efectividad del uso de la crema de manzanilla en relación con la 
crema de caléndula para prevenir la radiodermatitis aguda en participantes 
sometidos a radioterapia para el cáncer de cabeza y cuello. Método: Ensayo 
clínico prospectivo, aleatorizado, doble ciego con análisis cuantitativo. Se 
evaluaron 23 participantes, asignados aleatoriamente al grupo que usó la 
crema de manzanilla (n=12) o al grupo crema de caléndula (n=11). La piel 
en el campo de irradiación se evaluó en la primera sesión de radioterapia, 
cada cinco sesiones y a los 30 días de finalizado el tratamiento, según los 
criterios del Grupo de Oncología Radioterápica (RTOG). Resultados: Los 
participantes presentaron radiodermatitis en todas las evaluaciones, desde 
el 1º al 3º grado, excepto en la primera evaluación. El nivel medio más alto 
se observó, en ambos grupos, en la sexta evaluación (2,10±0,73 en el grupo 
manzanilla y 2,37±0,51 en el de caléndula). En el grupo manzanilla, el mayor 
grado de radiodermatitis fue 3, en la quinta y sexta evaluaciones, mientras 
que en la caléndula se observó por primera vez grado 3 en la sexta evaluación, 
permaneciendo hasta la octava. No hubo diferencia estadísticamente 
significativa en los grupos evaluados. Conclusión: Hubo equivalencia en 
la efectividad del uso de crema de manzanilla en relación con la crema de 
caléndula en la prevención de la radiodermatitis aguda en pacientes con cáncer 
de cabeza y cuello sometidos a radioterapia.
Palabras clave: radiodermatitis/prevención y control; neoplasias de cabeza 
y cuello/radioterapia; manzanilla/efectos de los fármacos; calendula/efectos 
de los fármacos.

This article is published in Open Access under the Creative Commons 
Attribution license, which allows use, distribution, and reproduction in any 
medium, without restrictions, as long as the original work is correctly cited.
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INTRODUCTION

Radiodermatitis is characterized by skin lesions 
resulting from ionizing radiation1. Radiodermatitis, 
radiodermatis, radiation-induced skin lesions or radiation 
dermatitis are reported by 95% of the patients with cancer 
submitted to radiotherapy2 and affect nearly 80% to 
90% of the patients submitted to radiotherapy of head 
and neck3.

Several factors may potentially affect skin toxicity 
during radiotherapy. Patient related factors depend on 
age, comorbid conditions, skin phototype, genetic and 
nutritional predisposition and Body Mass Index (BMI) 
determined by the division of the individual’s weight by 
the square of the height. Radiotherapy-related factors 
comprehend total dose, fractionation, energy and volume 
of radiation fractions, treatment site and concomitant 
chemotherapy4.

Skin lesions can vary from mild erythema to severe 
complications as acute or chronic ulceration, and necrosis. 
Radiodermatitis either occurs early on in the treatment 
period or appears months or up to five to ten years after 
the end of the radiotherapy5. Despite recent technological 
advances of radiotherapy which hardly affect healthy 
tissues, the skin is irradiated with inevitable reactions in 
most of the treatments6.

Mild erythema is typically the first clinically apparent 
skin change after breast radiation. However, the most 
conventional skin reaction occurs approximately 10-
14 days after initiation of treatment and often will 
progressively worsen throughout the course of the 
treatment7. Skin hyperpigmentation often occurs 2-3 
weeks after treatment initiation, particularly in patients 
with increased melanin content and can last for several 
months. Epilation can also occur if there are hair follicles 
in the irradiated field7.

Dry desquamation is typical of high radiation doses 
and consists of desquamation of dry and squamous skin. 
Moist desquamation is the result of destruction and the 
desquamation of dermal layers presents as serous fluid 
drainage and likely very painful for the patient7.

Radiodermatitis can damage the quality-of-life of the 
patient and compromise the efficacy of the treatment if 
interruption occurs while the lesion heals and delaying 
the treatment8. So far, there is no consensus or a universal 
standard of care to prevent or treat radiodermatitis during 
radiotherapy and radiation oncologists use their own 
clinical experiences to intervene5.

Chamomile and calendula-based compounds are some 
of the topic products adopted to prevent radiodermatitis 
in patients submitted to radiotherapy4,9.

Chamomile (Chamomilla recutita) is a medicinal 
plant of the Asteraceae family, typically used due to 
its antioxidant, antimicrobial, antidepressant, anti-

inflammatory, antidiarrheal, hepatoprotective and 
antidiabetic properties. It still helps in the angiogenesis 
and treatment of several skin lesions10.

On its turn, calendula (Calendula officinalis), also a 
medicinal plant of the Asteraceae family has antiallergic, 
antiphlogistic, antiedema, virucidal, bactericidal, 
fungistatic, antiulcerative, antiseptic properties, restorative 
of the skin, soothing and refreshing11. Its topical use 
is recommended for anti-inflammatory and healing 
therapeutic actions9.

Due to the scarcity of scientific evidence in the 
literature, this study is justified whose objective is to 
evaluate the efficacy of topical products in preventing 
dermatitis; this is a side effect that can be prevented or 
minimized through follow-up of patients by nursing 
professionals who offer information and guidelines, 
evaluate the area irradiated and toxicity of the tissues 
through evaluation scales, indicate products to treat the 
lesions matched to the skin reactions, identify physical, 
psychological and socioeconomic needs, referring the 
patient to the multiprofessional team12.

In addition, the study evaluated and compared the 
effect of the use of chamomile and calendula-based 
creams to prevent radiodermatitis in patients submitted to 
radiotherapy for head and neck cancer (HNC), promoting 
effective and quality care and implementing evidences-
based technological innovations. 

The hypothesis is that both topics (chamomile and 
calendula) have positive and similar effects in preventing 
radiodermatitis.

METHOD
A double-blind randomized clinical trial was 

developed, this strategy is meant to avoid conscious or 
unconscious interference on the results of the trial by the 
participant and the principal investigator responsible for 
the study because the topic utilized is unknown.

The study was registered at the platform of “Registro 
Brasileiro de Ensaios Clínicos (ReBEC)” numberRBR-
98myd6 and matched to the recommendations of the 
Consolidated Standards of Reporting Trials (CONSORT).

The research complied with the Directive 466/1213 
of the National Health Council which rules the ethics of 
studies conducted in Brazil, was approved by “Hospital 
de Clínicas da Universidade Federal do Triângulo Mineiro 
(HC-UFTM)” and “Hospital Doutor Hélio Angotti 
(HHA)” and by the Institutional Review Board (IRB) 
of HC-UFTM report number 3.796.696 (CAAE: 2526 
1219.0.0000.8667).

All the participants read, understood and signed the 
Informed Consent Form (ICF) and consented voluntarily 
to join the study. 

The investigator of the radiotherapy services of HC/
UFTM and of HHA, both in the city of Uberaba, Minas 
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Gerais, Brazil, contacted the study participants from 
February 27 to December 4, 2020. 

The inclusion criteria were patients consulted at SUS 
in both institutions, males and females, age equal or older 
than 18 years, diagnosed with HNC in treatment with 
exclusive radiotherapy or concomitant with chemotherapy. 
Those with history of radiotherapy in the same area of 
treatment and previous report of allergic reaction while 
using one of the topical products prescribed during the 
study (chamomile or calendula) were excluded.

In the first stage, two groups were created and 
randomly selected by the software Microsoft Excel: one 
would receive the topical chamomile and the other, the 
topical calendula. 

In the stage two, the participants were randomly 
assigned to either group (chamomile or calendula) from 
simple random sample through the software Microsoft 
Excel, with equal odds of being assigned to group one 
or two. 

In both stages, blinding was adopted to ensure that the 
participant and the investigator-evaluator were unaware 
of either one of the two groups, chamomile or calendula. 

When joining the study, the participants were assigned 
a code according to the group to which they were assigned 
(T1-Chamomile and T2-Calendula). Only the pharmacist 
of record and the study coordinator were aware and it 
was disclosed to the other team members after the final 
evaluation of the last participant.

All the patients consulted in both services (HC-UFTM 
e HHA) who met the inclusion criteria and none of the 
exclusion criteria during one year in retrospect were 
thought as potential participants of the study sample. 
Based in the history of the services, nearly 50 participants 
were estimated to be potentially evaluated in the study 
period. This number was not reached due to the necessity 
of closing the data collection according to the study 
schedule which was part of a Master thesis.

Both topical products were manufactured by a 
pharmacy with regular register at the National Registry of 
Legal Entities (CNPJ) and by a pharmacist registered at 
the Regional Pharmacy Council of Minas Gerais (CRF-
MG). The chamomile and calendula glycolic extracts 
were obtained from pharmaceutical industries registered 
at the National Registry of Legal Entities (CNPJ). The 
production costs of both topicals was covered by the 
investigator’s resources.

Essences to mask the smell of the creams were not 
used because they could cause allergies and discomforts 
as nausea and vomits. Visible differences of smell in both 
topical were undetected after a pilot-manipulation, the 
stability of the creams produced was kept for 120 days 
from the date of fabrication.

The contents of the creams were: 
•	 chamomile cream = 10%; silicon cream pH = 5.5; 

and qsp = 100 grams;
•	 calendula cream = 10%; silicon cream pH = 5.5; 

and qsp = 100 grams.

In the first session of radiotherapy, at every five 
sessions and 30 days after the end, the data about the 
history of disease, socioeconomic, demographic, clinic, 
nutritional characteristics, skin exam and adverse events 
were collected and recorded by the investigator-evaluator.

The investigator handed over the chamomile or 
calendula cream cost-free to the study participants . They 
were guided to apply topically a thin layer of the cream 
on the area of the treatment three times a day with clean 
hands from the first to the last days of radiotherapy 
sessions and to continue the applications for more 30 
days after the end of the radiotherapy.

The development of radiodermatitis was evaluated 
according to the level of toxicity following the criteria of 
the Radiation Therapy Oncology Group (RTOG) of the 
European Organisation for Research and Treatment of 
Cancer (EORTC)14, and within the scale: grade 0 – no 
reaction, intact skin; grade 1 – mild erythema, epilation 
and/or dry desquamation; grade 2 – painful erythema, 
wet desquamation and/or moderate edema; grade 3 – 
confluent moist desquamation and/or important edema; 
grade 4 – ulceration, hemorrhage and/or necrosis.

The participants who developed some grade of 
radiodermatitis and needed local treatment continued 
using these products (chamomile or calendula) in areas 
of intact skin, and another topical prescribed by the 
radiology oncologists was included only where dry or 
moist desquamation occurred.

The Visual Assessment Scale (VAS) was utilized to 
evaluate the intensity and the degree of pain reported 
by the participants in the area of the treatment, ranging 
from 0 to 10, being 0, the total absence of pain and 10, 
the maximum level the patient can bear15.

In addition to the topical product (cream of chamomile 
or calendula) the participants were guided to avoid lotions, 
creams, powder or alcohol on the skin in the area of 
treatment and use only what has been prescribed by the 
radiology oncologist or nursing team. When showering, 
wash the skin with soap and lukewarm water and dry 
without friction and to not rub, scratch, scrub or brush 
and shave the irradiated skin.

Band-aid or dressing on the demarcated area is not 
recommended, except when the participant had skin 
ulceration requiring secondary protection. Extreme heat 
or cold (hot water bag or ice) and sun exposure should 
be avoided.
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The data collected were submitted to descriptive 
analysis based in absolute and percent frequencies. The 
comparison between the groups was made with the chi-
square test (Pearson and/or Yates) for the categorical 
variables and test t of Student for numerical variables. 

The RTOG grading, the main outcome of the study, 
was analyzed for the groups through eight evaluations 
during radiotherapy and 30 days after the end of the 
treatment based in the analysis of the variance for repeated 
measures and two-way Tukey test comparisons16,17. The 
software Statistical Package for Social Science (SPSS), 
version 20.0.0 was adopted for all the analyzes with level 
of significance of 5% (p=0.05).

RESULTS

36 participants were enrolled in the study, 20 in the 
group chamomile and 16 in the group calendula. Due to 
losses and exclusions during the study, only 23 participants 
remained to be analyzed for lesions according to RTOG 
grading, 12 in the chamomile and 11 in calendula as 
shown in the flowchart CONSORT in Figure 1.

Figure 1. Flowchart CONSORT of selection and enrollment of 
participants 

Assignment 
Group chamomile (n=20) 

 
• Assigned to interven�on (n=20) 
• Not assigned (n=0) 

Group calendula (n=16) 
 

• Assigned to interven�on (n=16) 
• Not assigned (n=0) 

Follow-up 
Loss to follow-up 

• Defini�ve discon�nuance (n=3) 
• Deaths (n=4) 
• Interven�on discon�nued (n=0) 
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nalysis

14 were in the age range of 60-69 years (38.9%); 10 had 
BMI between 18.5 to 24.9% kg/m2 (34.5%); 23 quit 
smoking (63.9%); 30 smoked for more than 20 years 
(88.2%); 25 quit alcohol drinking (69.4%); 28 drank 
alcohol for more than 20 years (87.5%).

The clinical characteristics revealed that 12 had 
larynx cancer (32.4%), 19 were in stage IV (52.8%) 
and 29 submitted to radiotherapy concomitant with 
chemotherapy (80.6%).

The grade of acute radiodermatitis according to RTOG 
evaluated at each assessment for patients in follow-up for 
both groups during radiotherapy is summarized in Table 
1. In all the evaluations, it was detected mild erythema, 
epilation and/or dry desquamation, which is the lowest 
grade of lesions for both groups and the highest grade of 
lesions – confluent, moist desquamation and/or important 
edema (RTOG=3) was found in the group chamomile in 
the fifth evaluation remaining up to the sixth and in the 
group calendula, for the first time in the sixth evaluation, 
continuing up to the eighth (Table 1).

Only 12 participants of the group chamomile and 
11 in the group calendula who submitted to all skin 
evaluations from the first up to 30 days after the end of 
the radiotherapy were compared in relation to the grade 
of radiodermatitis. Both groups presented some grade 
of radiodermatitis (1≤RTOG≤3). The mean grade of 
RTOG peaked in the sixth evaluation, being significantly 
similar between the two groups in all the evaluations 
(p>0.005) from the first up to 30 days after the end of 
the radiotherapy (Table 2).

There were participants who presented some grade 
of radiodermatitis with prescription of another topical 
product. In these cases, they were applied only in the lesion 
area or desquamation, continuing with the chamomile and 
calendula cream in the rest of the intact skin. In the group 
chamomile, the participants initiated the use of another 
topical product from the fifth evaluation (2; 14.3%), while 
in the group calendula, they initiated from the second 
evaluation (1; 6.7%). The great number of participants 
who used another topical product in the group chamomile 
was found in the sixth evaluation (3; 23.1%) and in the 
seventh, in the group calendula (6; 50.0%).

As secondary outcome, the pain in the area of 
treatment was evaluated based in VAS for the participants 
in follow-up in each one of the evaluations. It was found 
variation from zero (no pain) to ten (maximum intensity 
of pain) for both groups. Considering only the participants 
who were pain-checked along the evaluations in each 
group, totaling 12 in the group chamomile and 11 in the 
group calendula, no significant differences were detected 
in mean grades of the scores of pain in both groups in all 
the evaluations (p>0.05).

The sociodemographic, epidemiological and clinical 
characteristics of the participants were statistically similar 
between the groups (chamomile and calendula) showing 
they are comparable. 

Of the participants, 25 were consulted at HHA 
(69.4%), 25 were males (69.4%), 21 were of Brown race 
(58.3%), 23 did not complete elementary school (63.9%), 
26 had family income (72.2%) from one to two minimum 
wages ; 23 were retired (59.0%), 17 were married (47.2%), 
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Table 1. Descriptive summary of toxicity grading (ROTG) of the participant’s skin followed up in each evaluation 

RTOG

 Chamomile Calendula

Grading N Minimum Mean Maximum SD N Minimum Mean Maximum SD

I 20 1.0 1.0 1.0 0.0 16 1.0 1.0 1.0 0.0

II 19 1.0 1.0 1.0 0.0 15 1.0 1.1 2.0 0.3

III 17 1.0 1.0 1.0 0.0 15 1.0 1.1 2.0 0.4

IV 16 1.0 1.3 2.0 0.5 14 1.0 1.3 2.0 0.5

V 15 1.0 1.9 3.0 0.5 14 1.0 1.4 2.0 0.5

VI 14 1.0 2.1 3.0 0.6 12 1.0 2.2 3.0 0.6

VII 11 1.0 1.8 2.0 0.4 11 1.0 2.2 3.0 0.6

VIII 10 1.0 1.4 2.0 0.5 9 1.0 1.7 3.0 0.7

30 days* 12 1.0 1.1 2.0 0.3 11 1.0 1.1 2.0 0.3

Captions: RTOG = Radiation Therapy Oncology Group; SD = Standard Deviation.
(*) 30 days after the end of the radiotherapy.

In the group chamomile, the mean grade of the pain 
peaked in the third and eighth evaluations (4.6; 4.3; 
respectively) and in the group calendula in the fourth 
and eighth evaluations (4.5; 4.5; respectively) as shown 
in Table 3.

DISCUSSION

In an exploratory study conducted by the National 
Cancer Institute José Alencar Gomes da Silva (INCA), 
99.6% of the patients had some grade of radiodermatitis: 
64.7%, grade 1, 23.4%, grade 2 and 11.4% grade 3. 
Only one (0.6%) did not present radiodermatitis during 
radiotherapy12.

Table 2. Descriptive and comparative summary of toxicity grading (RTOG) of the participant’s skin in each evaluation (n=23)

RTOG

 
Group

Chamomile (n=12)
Group

Calendula (n=11) p-value*

Grading Mean SD Mean SD Chamomile versus calendula

I - - - - -

II 1.00 0.00 1.12 0.35 1.000

III 1.00 0.00 1.12 0.35 1.000

IV 1.40 0.51 1.25 0.46 0.999

V 1.80 0.42 1.62 0.51 0.999

VI 2.10 0.73 2.37 0.51 0.998

VII 1.80 0.42 2.12 0.64 0.991

VIII 1.40 0.51 1.62 0.74 0.999

30 days** 1.10 0.31 1.00 0.00 1.000

Captions: RTOG = Radiation Therapy Oncology Group; SD = Standard deviation.
(*) Anova-F with repeated measures followed by Tukey test.
(**) 30 days after the end of the treatment.

For patients with HNC the development of dermatitis 
is common, it can occur in approximately 80-90% of this 
population because the skin in this region is more sensitive 
with creases which favor humidity and frequent friction 
becoming more fragile3.

These patients can be exposed to an extremely 
aggressive, debilitating condition associated with pain, 
weight loss and may have the body image altered, even 
for a certain period, and radiodermatitis18 is one of 
the causes. This condition can be minimized through 
guidelines about skin care, weekly follow-up of the 
irradiated area, topical solution to be applied during 
radiotherapy, with early intervention for any type of 
lesion that onsets11.



Andrade DMO, Camargos MG, Contim D, Pereira GA

6 Revista Brasileira de Cancerologia 2022; 68(2): e-131963

Both chamomile and calendula are two medicinal 
plants knowingly effective not only in skin lesions but for 
other diseases as well and widely prescribed19-23.

In the present study, it was found in all evaluations 
for both groups (chamomile and calendula), except 
in the first, that some grade of radiodermatitis 
occurred, from a mild erythema, epilation and/or dry 
desquamation (RTOG=1) up to a confluent, moist 
desquamation and/or important edema (RTOG=3), 
being this the maximum grade detected in the group 
chamomile in the fifth evaluation continuing up to the 
sixth and in the group calendula, it was found for the 
first time in the sixth and remaining up to the eighth 
evaluation. No significant difference of the grade of 
radiodermatitis was found in both groups, however, the 
highest mean score of radiodermatitis (RTOG) in the 
two groups was detected in the sixth evaluation with 
2.10 (SE = 0.21) in the group chamomile (10% cream 
chamomile; silicon cream PH=5.5 and qsp=100 grams) 
and 2.37 (SE=0.23) in the group calendula (10% of 
cream calendula; silicon cream PH=5.5 and qsp=100 
grams). In the group chamomile, the participants 
initiated another topical to treat lesions from the 
fifth evaluation and in the group calendula, from the 
second evaluation. None of the participants developed 
ulceration, hemorrhage and/or necrosis, the highest 
grade of radiodermatitis (RTOG=4).

A randomized clinical trial1 concluded that chamomile 
gel containing 8.35% was safe when compared to 2.5% and 
5.0% concentrations to prevent radiodermatitis in patients 
in radiotherapy for HNC and higher concentrations of 
chamomile explained the delay in developing erythema. 
In addition, comparing the patients who used chamomile 

with those utilizing urea, it was noticed that for both 
groups, the beginning of development of radiodermatitis 
(RTOG=1) occurred in the final of the first week and all 
presented grade 1 in the end of the study and grades 3 
and 4 were not detected in the participants1. 

In a controlled double-blind randomized clinical trial 
with 51 patients with HNC in radiotherapy9, calendula, 
widely applied and recommended to treat radiodermatitis 
presented better therapeutic response than essential fatty 
acids to prevent and treat this disease11. Its oily and 
alcoholic extracts have anti-inflammatory, antibacterial, 
angiogenic and fibroblastic properties also utilized to treat 
several other types of skin lesions as bruises, burns, leg 
ulcers, inflammation of mucosa membranes of the mouth, 
throat and vagina21.

In a systematic literature review4 comparing the effects 
of pharmacological to non-pharmacological topicals in 
radiodermatitis, it was found that no difference exist 
among them. Trolamine, Aloe vera, allantoin, Lianbai 
liquid sucralfate, Na-sucrose Octasulfate, oil, hyaluronic 
acid and dexpanthenol were utilized as pharmacologic 
topicals. Non-pharmacological topicals controls included 
regular care and routines of the institution, aqueous cream, 
neutral soap, water-thermal gel and placebo. Even with 
the variety of the interventions evaluated, the results 
encountered did not suggest evidences of benefits of the 
use of any of these interventions for acute dermatitis.

However, despite some barriers that have been 
investigated24,25, there is still no consensus or universal 
standard of care to prevent or treat radiodermatitis 
during radiotherapy; many dressings are being utilized 
in clinical trials to identify possible topicals to help the 
clinical practice.

Table 3. Descriptive and comparative summary of complaints of pain in the local of the treatment (VAS) of the participants in follow-up 
according to the group and evaluation (n=23)

PAIN

 Chamomile (n=12) Calendula (n=11) p-value*

Grading Mean SE Mean SE Chamomile versus calendula

I 3.20 0.99 3.75 1.10 -

II 3.20 0.89 3.37 1.00 1.000

III 4.60 0.95 3.75 1.06 1.000

IV 4.20 0.89 4.50 0.99 1.000

V 2.80 0.94 4.00 1.05 1.000

VI 2.20 0.97 4.00 1.08 1.000

VII 2.80 1.13 3.62 1.26 1.000

VIII 4.30 1.04 4.50 1.17 1.000

30 days** 2.70 1.07 3.00 1.20 1.000

Caption: VAS = Visual analogue scale; SE = Standard error.
(*) Anova-F with repeated measures followed by Tukey test.
(**) 30 days after the end of the radiotherapy.  
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When dry or moist desquamation occurs, the main 
measures are aimed to keep the skin dry and clean, protected 
from infection and manage pain. Some of the most 
frequently used dressings include hydrocolloid or hydrogel 
and silver-based ointments which provide a barrier, soothing 
and refreshing effect which improves comfort26. 

Thus, the treatment of each grade of radiodermatitis 
requires strict evaluation by the nursing team and the 
radiology oncologist to control the pain of the irradiated 
area, prevention of infection to avoid future discontinuation 
of the treatment and damages to the patient12.

Skin toxicities when severe can cause discontinuation 
of the radiotherapy treatment and if prolonged for one 
week or more, the patient’s prognosis worsens as well as 
local control and survivorship. Thus, it is necessary to 
attempt to postpone grade 2 radiodermatitis to prevent 
toxicity-related interruptions27.

Pain in the region of the treatment is a typical 
complaint in some moment during radiotherapy28. 

Pain impacts negatively the quality-of-life of the 
oncologic patient, mainly those with disease progression. 
Oncologic pain can provoke, in addition to physical 
manifestations, negative psychosocial effects29. Nearly 
70% of the patients with cancer report pain and patients 
with HNC may have more prevalence of the pain30. In 
that line, the individualized evaluation with anamnesis 
and physical exam is important for improved prescription 
of the treatment, possibly bringing relief and comfort to 
the oncologic patient29.

It was found a variation from zero (absence of pain) 
to ten (maximum intensity of pain) for both groups 
(chamomile and calendula) according to VAS. For the 
group of chamomile, the mean grade of pain peaked in the 
third and eighth evaluations (4.6; 4.3, respectively) and in 
the group calendula, in the fourth and eighth evaluations 
(4.5; 4.5, respectively) without significant difference 
between them (p>=0.05). The pain reported was specific of 
the region submitted to the radiotherapy (anatomic region 
of the tumor) regardless of the topical utilized, being also 
associated with the context of the disease. 

The number of the participants was limited because 
of the historical series of consultation in both institutions 
and only those who matched the inclusion and exclusion 
criteria and who voluntarily accepted to join were enrolled. 
There were loss to follow-up and deaths inherent to 
not submitting to the oncologic treatment. No other 
self-reported complaints were investigated and neither 
changes of self-image. Other obstacles to expand the 
sample, diversify other types of solutions and test different 
concentrations were the cost of production of the topicals 
and continuation of the studies because of the structure 
of the services.

A positive aspect was the strict methodological 
approach based in a double-blind, randomized clinical 
trial, avoiding any conscious or unconscious interference 
on the study results.

Multicenter studies involving services of other states 
and regions of the country and sufficient fund raising can 
be an alternative to continue the studies to evaluate the 
effect of topical products in preventing radiodermatitis. 
It can be applied not only in participants with HNC but 
also in other areas of treatment, with other topicals of 
different costs since so far no standard validated protocol 
exist, leaving the clinical decision to be taken based in the 
best experience of radio oncologists teams.

 CONCLUSION

Radiodermatitis is a side effect of radiotherapy. 
It was detected in all the participants of both groups 
(chamomile and calendula) during the radiotherapy 
treatment, presence of some grade of radiodermatitis since 
the mildest erythema, epilation and/or dry desquamation 
(RTOG=1) up to confluent, moist desquamation and/or 
important edema (RTOG=3). Both in the chamomile 
and calendula groups the participants skin did not remain 
intact, however, the topicals utilized were able to avoid 
ulceration, hemorrhage and/or necrosis (RTOG=4). 

Regardless of the occurrence of the highest grading 
of radiodermatitis (RTOG=3) in the group calendula 
in the sixth evaluation and similar grading (RTOG=3) 
in the group chamomile in the fifth evaluation, it was 
found statistic similarity in the effectiveness of the use of 
the two topicals.

Other primary studies involving variations of coverage, 
participants from other country regions and sufficient 
financial funding are some of the aspects to investigate 
the effectiveness of topical barriers in preventing 
radiodermatitis in patients submitted to radiotherapy.

CONTRIBUTIONS

All the authors contributed to the study design/
concept, acquisition, analysis and interpretation of the 
data, wording and critical review. They approved the final 
version to be published.

DECLARATION OF CONFLICT OF INTERESTS

There is no conflict of interests to declare.

FUNDING SOURCES

 None.



Andrade DMO, Camargos MG, Contim D, Pereira GA

8 Revista Brasileira de Cancerologia 2022; 68(2): e-131963

REFERENCES

1. Ferreira EB, Ciol MA, Meneses AG, et al. Chamomile 
gel versus urea cream to prevent acute radiation 
dermatitis in head and neck cancer patients: results 
from a preliminary clinical trial. Integr Cancer 
Ther. 2020;19:1534735420962174. doi: https://doi.
org/10.1177/1534735420962174

2. Rosenthal A, Israilevich R, Moy R. Management of 
acute radiation dermatitis: a review of the literature and 
proposal for treatment algorithm. J Am Acad Dermatol. 
2019;81(2):558-67. doi: https://doi.org/10.1016/j.
jaad.2019.02.047

3. Häfner MF, Fetzner L, Hassel JC, et al. Prophylaxis 
of acute radiation dermatitis with an innovative 
FDA-approved two-step skin care system in a patient 
with head and neck cancer undergoing a platin-based 
radiochemotherapy: a case report and review of the 
literature. Dermatology. 2013;227(2):171-4. doi: https://
doi.org/10.1159/000353974

4. Ferreira EB, Vasques CI, Gadia R, et al. Topical 
interventions to prevent acute radiation dermatitis in 
head and neck cancer patients: a systematic review. 
Support Care Cancer. 2017;25(3):1001-11. doi: https://
doi.org/10.1007/s00520-016-3521-7

5. Seité S, Bensadoun RJ, Mazer JM. Prevention and 
treatment of acute and chronic radiodermatitis. Breast 
Cancer (Dove Med Press). 2017;9:551-7. doi: https://
doi.org/10.2147/BCTT.S149752

6. Singh M, Alavi A, Wong R, et al. Radiodermatitis: 
a review of our current understanding. Am J Clin 
Dermatol. 2016;17(3):277-92. doi: https://doi.
org/10.1007/s40257-016-0186-4

7. Kole AJ, Kole L, Moran MS. Acute radiation dermatitis 
in breast cancer patients: challenges and solutions. Breast 
Cancer (Dove Med Press). 2017;9:313-23. doi: https://
doi.org/10.2147/BCTT.S109763

8. Bolton L. Acute radiation therapy-related dermatitis. 
Wounds. 2020;32(2):66-8. Cited in: PubMed; PMID 
32155122.

9. Schneider F, Danski MTR, Vayego SA. Usage of 
calendula officinalis in the prevention and treatment of 
radiodermatitis: a randomized double-blind controlled 
clinical trial. Rev Esc Enferm USP. 2015;49(2):221-8. doi: 
https://doi.org/10.1590/S0080-623420150000200006

10. Miraj S, Alesaeidi S. A systematic review study of 
therapeutic effects of Matricaria recuitta chamomile 
(chamomile). Electron Physician. 2016;8(9):3024-31. 
doi: https://doi.org/10.19082/3024

11. Simões FV, Santos VO, Silva RN, et al. Effectiveness of 
skin protectors and calendula officinalis for prevention 
and treatment of radiodermatitis: an integrative review. 
Rev Bras Enferm. 2020;73(Suppl 5):e20190815. doi: 
https://doi.org/10.1590/0034-7167-2019-0815

12. Cardozo AS, Simões FV, Santos VO, et al. Severe 
radiodermatitis and risk factors associated in head 
and neck cancer patients. Texto Contexto Enferm. 
2020;29:e20180343. doi: https://doi.org/10.1590/1980-
265X-TCE-2018-0343

13. Conselho Nacional de Saúde (BR). Resolução nº 466, 
de 12 de dezembro de 2012. Aprova as diretrizes e 
normas regulamentadoras de pesquisas envolvendo seres 
humanos. Diário Oficial da União, Brasília, DF. 2013 
jun 13; Seção 1:59.

14. Cox JD, Stetz J, Pajak TF. Toxicity criteria of the 
Radiation Therapy Oncology Group (RTOG) and the 
European Organization for Research and Treatment 
of Cancer (EORTC). Int J Radiat Oncol Biol Phys. 
1995;31(5):1341-6. doi: https://doi.org/10.1016/0360-
3016(95)00060-C

15. Oliveira DSS, Roque VA, Maia LFS. A dor do paciente 
oncológico: as principais escalas de mensuração. Recien. 
2019;9(26):40-59. doi: https://doi.org/10.24276/
rrecien2358-3088.2019.9.26.40-59

16. Iniesta IF. ANOVA con medidas repetidas [trabajar en 
Internet]. Espanha: Universidad de Valladolid, Facultad 
de Ciencias; 2019 [acceso 2021 abr 29]. Disponible en: 
https://core.ac.uk/download/pdf/232122837.pdf

17. Giolo SR. Introdução à análise de dados categóricos com 
aplicações. São Paulo: Blucher; 2017.

18. Pirola WE, Paiva BS, Barroso EM, et al. Translation 
and cultural adaptation of the Shame and Stigma Scale 
(SSS) into Portuguese (Brazil) to evaluate patients 
with head and neck cancer. Braz J Otorhinolaryngol. 
2017;83(6):697-704. doi: https://doi.org/10.1016/j.
bjorl.2016.10.005

19. Bosak Z, Iravani M, Moghimipour E, et al. Evaluation 
of the influence of chamomile vaginal gel on dyspareunia 
and sexual satisfaction in postmenopausal women: a 
randomized, double-blind, controlled clinical trial. 
Avicenna J Phytomed. 2020;10(5):481-91. Cited in: 
PubMed; PMID 32995326.

20. Aradmehr M, Azhari S, Ahmadi S, et al. The effect of 
chamomile cream on episiotomy pain in primiparous 
women: a randomized clinical trial. J Caring Sci. 
2017;6(1):19-28. doi: https://doi.org/10.15171/
jcs.2017.003

21. Chanaj-Kaczmarek J, Paczkowska M, Osmalek T, et 
al. Hydrogel delivery system containing calendulae 
flos lyophilized extract with chitosan as a supporting 
strategy for wound healing applications. Pharmaceutics. 
2020;12(7):634. doi: https://doi.org/10.3390/
pharmaceutics12070634

22. Cruceriu D, Balacescu O, Rakosy E. Calendula officinalis: 
potential roles in cancer treatment and palliative care. 

https://doi.org/10.1177/1534735420962174
https://doi.org/10.1177/1534735420962174
https://doi.org/10.1016/j.jaad.2019.02.047
https://doi.org/10.1016/j.jaad.2019.02.047
https://doi.org/10.1159/000353974
https://doi.org/10.1159/000353974
https://doi.org/10.1007/s00520-016-3521-7
https://doi.org/10.1007/s00520-016-3521-7
https://doi.org/10.2147/BCTT.S149752
https://doi.org/10.2147/BCTT.S149752
https://doi.org/10.1007/s40257-016-0186-4
https://doi.org/10.1007/s40257-016-0186-4
https://doi.org/10.2147/BCTT.S109763
https://doi.org/10.2147/BCTT.S109763
https://doi.org/10.1590/S0080-623420150000200006
https://doi.org/10.19082/3024
https://doi.org/10.1590/0034-7167-2019-0815
https://doi.org/10.1590/1980-265X-TCE-2018-0343
https://doi.org/10.1590/1980-265X-TCE-2018-0343
https://doi.org/10.1016/0360-3016(95)00060-C
https://doi.org/10.1016/0360-3016(95)00060-C
https://doi.org/10.24276/rrecien2358-3088.2019.9.26.40-59
https://doi.org/10.24276/rrecien2358-3088.2019.9.26.40-59
https://core.ac.uk/download/pdf/232122837.pdf
https://doi.org/10.1016/j.bjorl.2016.10.005
https://doi.org/10.1016/j.bjorl.2016.10.005
https://doi.org/10.15171/jcs.2017.003
https://doi.org/10.15171/jcs.2017.003
https://doi.org/10.3390/pharmaceutics12070634
https://doi.org/10.3390/pharmaceutics12070634


Camomila e Calêndula para Prevenção de Radiodermatites

Revista Brasileira de Cancerologia 2022; 68(2): e-131963 9

Integr Cancer Ther. 2018;17(4):1068-78. doi: https://
doi.org/10.1177/1534735418803766

23. Kodiyan J, Amber KT. A review of the use of 
topical calendula in the prevention and treatment of 
radiotherapy-induced skin reactions. Antioxidants (Basel). 
2015;4(2):293-303. doi: https://doi.org/10.3390/
antiox4020293

24. Chan RJ, Blades R, Jones L, et al. A single-blind, 
randomised controlled trial of StrataXRT® - A silicone-
based film-forming gel dressing for prophylaxis and 
management of radiation dermatitis in patients with head 
and neck cancer. Radiother Oncol. 2019:139:72-8. doi: 
https://doi.org/10.1016/j.radonc.2019.07.014

25. Rao S, Hegde SK, Baliga-Rao MP, et al. An aloe vera-
based cosmeceutical cream delays and mitigates ionizing 
radiation-induced dermatitis in head and neck cancer 
patients undergoing curative radiotherapy: a clinical 
study. Medicines (Basel). 2017;4(3):44. doi: https://doi.
org/10.3390/medicines4030044

26. Leventhal J, Young MR. Radiation dermatitis: 
recognition, prevention, and management. Oncology 
(Williston Park). 2017;31(12):885-7,894-9. Cited in: 
PubMed; PMID 29297172.

27. Rades D, Narvaez CA, Doemer C, et al. Radiotherapy-
related skin toxicity (RAREST-02): a randomized trial 
testing the effect of a mobile application reminding head-
and-neck cancer patients to perform skin care (reminder 
app) on radiation dermatitis. Trials. 2020;21(1):424. doi: 
https://doi.org/10.1186/s13063-020-04307-0

28. Liao Y, Feng G, Dai T, et al. Randomized, self-controlled, 
prospective assessment of the efficacy of mometasone 
furoate local application in reducing acute radiation 
dermatitis in patients with head and neck squamous cell 
carcinomas. Medicine (Baltimore). 2019;98(52):e18230. 
doi: https://doi.org/10.1097/MD.0000000000018230

29. Gress KL, Charipova K, Kaye AD, et al. An overview 
of current recommendations and options for the 
management of cancer pain: a comprehensive review. 
Oncol Ther. 2020;8(2):251-9. doi: https://doi.
org/10.1007/s40487-020-00128-y

30. van den Beuken-van Everdingen MH, Hochstenbach 
LMJ, Joosten EAJ, et al. Update on prevalence of pain in 
patients with cancer: systematic review and meta-analysis. 
J Pain Symptom Manage. 2016;51(6):1070-90. doi: 
https://doi.org/10.1016/j.jpainsymman.2015.12.340

Recebido em 6/5/2021
Aprovado em 1/6/2021

Scientific-Editor: Anke Bergmann. Orcid iD: https://orcid.org/0000-0002-1972-8777

https://doi.org/10.1177/1534735418803766
https://doi.org/10.1177/1534735418803766
https://doi.org/10.3390/antiox4020293
https://doi.org/10.3390/antiox4020293
https://doi.org/10.1016/j.radonc.2019.07.014
https://doi.org/10.3390/medicines4030044
https://doi.org/10.3390/medicines4030044
https://doi.org/10.1186/s13063-020-04307-0
https://doi.org/10.1097/MD.0000000000018230
https://doi.org/10.1007/s40487-020-00128-y
https://doi.org/10.1007/s40487-020-00128-y
https://doi.org/10.1016/j.jpainsymman.2015.12.340

	_GoBack
	_GoBack
	_Hlk100223016
	_GoBack
	_Hlk101795145
	_Hlk67344244
	_Hlk67344130
	_Hlk67344177
	_Hlk67344523
	_Hlk64580431
	_GoBack
	_Hlk66054512
	_Hlk64234877
	_Hlk101882385
	_GoBack
	_ENREF_52
	_Hlk100237229
	_Hlk100234486
	_heading=h.30j0zll
	_heading=h.1fob9te
	_Hlk103082448
	_GoBack
	_Hlk103613632
	_GoBack
	_Hlk103866092
	_GoBack
	_Hlk103691931
	_Hlk103677514
	_Hlk103853113
	_GoBack
	_Hlk103614367
	_heading=h.cnp2uqyh3om6
	_heading=h.uta8u43v4ow2
	_heading=h.5uhjqpx1k1zw
	_heading=h.265k3u3xit3y
	_heading=h.p5nf063gnt5i
	_heading=h.30j0zll
	_heading=h.gjdgxs
	_Hlk104383419
	_GoBack
	_heading=h.3znysh7
	_Hlk103343088
	_Hlk103344746
	m_4231784743509473919__Hlk103600831
	_Hlk103600831
	_Hlk103598563
	_Hlk104383138
	OLE_LINK1
	OLE_LINK2
	_Hlk103171807
	_GoBack
	_Hlk103093945
	_heading=h.3dy6vkm
	_Hlk104462901
	_Hlk103853804
	_GoBack
	_Hlk103781258
	_Hlk61267896
	_Hlk74651901
	_30j0zll
	_Hlk71721803
	_GoBack
	move104892484
	move104895122
	move1048951221
	_Hlk105069123
	_GoBack
	_Hlk44336967
	_Hlk104390889
	_Hlk105409710
	_Hlk104901306
	_Hlk105502509
	_Hlk104452172
	_Hlk104813221
	_GoBack
	_Hlk104993553
	_Hlk104994397
	affiliations
	_Hlk104814051
	_Hlk70672559
	_Hlk70672924
	_Hlk103173090
	_Hlk106011570
	_GoBack
	_Hlk105077559
	_Hlk70673310
	_Hlk103173090
	_Hlk105671342
	_GoBack
	_Hlk103173090
	_GoBack
	_Hlk106095653
	_Hlk86142130
	_Hlk85561773
	_z337ya
	_3j2qqm3
	_Hlk82336646
	_ihv636
	_2grqrue
	_vx1227
	_Hlk103173090
	_GoBack
	_Hlk106021791
	_Hlk105604072
	_Hlk103173090
	_Hlk106108131
	_GoBack
	_Hlk106098617
	_Hlk106098819
	_Hlk106196989
	_Hlk106195577
	_GoBack
	_Hlk76227845
	_heading=h.gjdgxs
	_Hlk100067641
	_GoBack
	_Hlk100749513
	_Hlk79581114
	_Hlk79580577
	_Hlk79580676
	_Hlk79581878
	_Hlk79582068
	_Hlk79582445
	_GoBack

