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Research Article

Introduction

Radiation dermatitis (RD) is a common skin reaction result-
ing from exposure to ionizing radiation and affects approxi-
mately 100% of the head and neck cancer patients.1 It can 
manifest as erythema, dry desquamation, moist desquama-
tion, ulceration, and necrosis.2

The clinical manifestations of RD are associated to the 
cumulative dose of ionizing radiation.3 Doses above 
20 Grays (Gy) may result in the development of dry desqua-
mation in the irradiated region.2 Dry desquamation is char-
acterized by loss of the damaged epidermal cells, commonly 
progressing to moist desquamation, caused by subdermal 
exposure.3 More severe clinical manifestations such as 
moist desquamation occur in approximately 36% of the 
patients who undergo radiotherapy.4

Inflammation associated with RD is characterized by 
cutaneous symptoms, due to the release of activated growth 
factors and pro-inflammatory cytokines.2 During the radio-
therapy sessions, it is common to report symptoms such as 

altered sensitivity, dryness, dry skin, itching, pain, physical 
and psychological discomfort, which negatively affects 
quality of life.5

The recommendations for skin care include daily cleaning 
of the irradiated area with mild soap.6 It is also recommended 
to protect the irradiated area from exposure to the sun, avoid-
ing friction, and temperature extremes.7 In addition to the 
recommended care measures, several topical interventions 
are proposed to minimize RD signs and symptoms in patients 
with head and neck cancer.8,9 However, the available 
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Purpose: To evaluate the effect of using a compress with Chamomilla recutita infusion in the regression of dry desquamation 
and in the prevention of moist desquamation in head and neck cancer patients undergoing radiotherapy. Methods: A 
prospective intervention study was carried out from May 2019 to May 2021. In total, 43 participants were included, 
who were instructed to apply the compress with the infusion 3 times a day, after occurrence of dry desquamation. Skin 
evaluation took place daily from initiation of the intervention up to the end of radiotherapy. Results: All the participants 
presented dry desquamation regression, where 65.1% (95% CI 50.1-78.1) had total regression until the end of radiotherapy, 
with a mean of 9 days of regression. Only 34.9% (95% CI 21.8-49.9) of the participants developed moist desquamation by 
the end of the radiotherapy sessions, with a mean accumulated dose of ionizing radiation of 50.9 Gy. Conclusion: This 
study highlighted the potential clinical benefits of using Chamomilla recutita in the regression of dry desquamation and in 
the prevention of moist desquamation.
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scientific evidence still does not allow establishing a stan-
dardized approach for preventing or treating RD.8,10

Chamomilla recutita, also known as Matricaria chamo-
milla, is composed by terpenoids, flavonoids, α-bisabolol, 
quercetin, apigenin, and coumarins.11 It is responsible for 
anti-inflammatory, healing, antimicrobial, antioxidant, hemo-
static, lightening, and skin irritation reduction properties.11,12 
The topical action of the Chamomilla recutita gel was eval-
uated for the prevention of RD in a recent study conducted 
with head and neck cancer patients undergoing radiother-
apy. The results showed reduction in RD intensity and delay 
in the development of the first RD signs, with a protective 
effect for RD severity.13

Dry desquamation requires an intervention that has an 
anti-inflammatory and, at the same time, moisturizing 
action. The infusion provides local moisture and allows, 
through the warm temperature, for the release of sesquiter-
penic oils, such as chamazulene, increasing the availability 
of local anti-inflammatory compounds. This study aimed at 
evaluating the effect of using a compress with Chamomilla 
recutita infusion in the regression of dry desquamation and 
in the prevention of moist desquamation in head and neck 
cancer patients undergoing radiotherapy.

Method

Study Design

A prospective, longitudinal, quantitative, and intervention study.

Locus

The study was carried out at the Radiotherapy Outpatient 
Clinic of the University Hospital of Brasília (Hospital 
Universitário de Brasília), Brasília, Brazil.

Sample Selection

The target population of this study consisted in head and 
neck cancer patients undergoing radiotherapy, who pre-
sented dry desquamation in the irradiated area. Recruitment 
took place between May 2019 and May 2021.

The eligibility criteria were as follows: patients aged 
18 years old or more, diagnosed with head and neck cancer, 
and who presented dry desquamation in the irradiated area 
during radiotherapy. Patients with previous hypersensitivity 
or adverse reaction to Chamomilla recutita or to any plant 
from the Asteraceae or Compositae family were excluded.

The participants underwent radiotherapy with elective 
bilateral nodal irradiation, using linear accelerator-type 
devices, one from manufacturer VARIAN® (Palo Alto, CA, 
USA), CLINAC CX model, and the other by SIEMENS® 
(Concord, CA, USA), PRIMUS model, using 3D-CRT con-
formational planning.

Recruitment and Data Collection

During daily nursing monitoring, the head and neck cancer 
patients who developed dry desquamation in the irradiated 
area were identified and recruited.

The participants received individualized and pre-pack-
aged portions of the Chamomilla recutita flower heads and 
were instructed to perform the infusion at a concentration of 
2.5% (10 g of flower heads in 400 mL of water), a value 
established through a previous study.14 To perform the com-
press, the participants were instructed to leave the infusion 
warm and subsequently moisten a clean cloth with approxi-
mately 40 cm2 of the infusion and apply it for 20 minutes to 
the region with dry desquamation. Additionally, they were 
instructed to repeat this process 3 times a day.

On the day of the first radiotherapy session, all the par-
ticipants received information about radiotherapy and self-
care guidelines. The guidelines on skin care were delivered 
in the format of a previously elaborated and validated 
manual.15,16 The recommendations consist of the usual 
institutional care and encompass cleaning the skin with a 
neutral moisturizing soap (Dove®, Valinhos, SP, Brazil), 
provided to the participants, and care measures to minimize 
heat and friction in the irradiated region.

The participants were monitored daily from the first day of 
occurrence of dry desquamation occurrence until the end of 
radiotherapy. To classify RD, the Acute Radiation Dermatitis 
Graduation (GRAL) Scale was used,7 which classifies the 
grades into: 0 (no change), 1 (hyperpigmentation), 2 (ery-
thema), 3 (skin dryness), 4 (dry desquamation located in one or 
more separate points), 5 (dry desquamation disseminated in 
one or more adjacent points), 6 (local moist desquamation and/
or in folds), 7 (disseminated moist desquamation), 8 (bleeding 
and/or ulceration), and 9 (Necrosis). To document the irradi-
ated area, photographs of the regions (frontal region, right cer-
vical region and left cervical region) were taken on alternate 
days. The photographs were taken using the camera of an 
ASUS Smartphone, ZenFone Max Shot ZB634KL, triple cam-
era, (São Paulo, SP, Brazil). All photographs were standardized 
observing conditions such as background color, distance from 
the patient to the camera and ambient lighting.

The sociodemographic and clinical data collected were 
as follows: age (in complete years old), gender, schooling, 
phototype defined as skin type when exposed to the sun, 
collected according to the Fitzpatrick Scale17 measured 
with a Doctor Skin Phototype device (Hangzhou, China). 
The other variables collected were the following: smoking 
and drinking status, occupational exposure to the sun, skin 
disease, diabetes, and Body Mass Index. The clinical vari-
ables collected that were associated to the treatment were 
diagnosis, staging, histopathology, current treatment (exclu-
sive radiotherapy and/or chemotherapy), number of ses-
sions, total dose, fractionated dose, and type of energy 
(photons and/or electrons).
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The primary outcome was dry desquamation regression 
until the end of radiotherapy. Dry desquamation regression 
was judged by 3 nurse evaluators through the photographs that 
recorded the monitoring and evolution of dry desquamation on 
the participants’ skin. Dry desquamation regression was classi-
fied as total regression (absolute dry desquamation regression), 
partial regression (when there were still areas of dry desqua-
mation—grade 4) or no regression (when the entire irradiated 
area still presented dry desquamation—grade 5, and had not 
changed with the intervention).

The secondary outcome was occurrence of moist des-
quamation (yes or no) in the irradiated region. Additionally, 
the symptoms reported by the participants were recorded 
weekly by means of a checklist, contained in the GRAL 
scale, which allows assessing symptoms such as local heat, 
burning, itching, dry skin, and pain.7

Data Analysis

For data analysis and sample characterization, descriptive sta-
tistics were used, with calculation of mean, frequency, odds 
ratio, and confidence interval. The data were analyzed using 
the Statistical Package for Social Science (IBM SPSS®, 
Endicott, New York, USA) software, version 26 for Mac, and 
in the Open Source Epidemiologic Statistics for Public Health 
(OpenEpi®, Atlanta, GA, USA), software, version 3.

Ethical Aspects

The patients who agreed to participate in the research 
expressed their acceptance by signing the Free and Informed 
Consent Form and the imaging authorization form. The 
study was approved by the Research Ethics Committee of 
the Health Sciences School, University of Brasília.

Results

A total of 43 participants with dry desquamation in the cer-
vical region during radiotherapy were recruited, included 
and monitored. There was no loss related to monitoring dur-
ing the evaluation period. No patient presented adverse 
events related to using the compress containing the 
Chamomilla recutita infusion.

The participants were predominantly male (90.7%). As 
for location of the tumor, (44.1%) of the participants had 
oral cavity cancer, followed by laryngeal cancer in 27.9% of 
the cases. Most of the participants (86%) had a histopatho-
logical type of squamous cell carcinoma and IVA staging 
(58.1%). Regarding the current treatment, 32.6% were 
undergoing exclusive radiotherapy and 67.4%, chemoradio-
therapy with a mean duration of 5 weeks. All the partici-
pants received photons and 18.6% received electrons. The 
participants’ sociodemographic and clinical characteriza-
tion is shown in Table 1.

Table 1.  Sociodemographic and Clinical Characteristics of the 
Participants.

Sociodemographic and clinical 
characteristics n = 43

Age in years old, mean (SD) 60.9 (13.4)
Median (min-max) 61 (19-105)
Male, n (%) 39 (90.7)
Schooling, n (%)
  Illiterate 9 (20.9)
  Incomplete elementary school 19 (44.2)
  Complete elementary school 4 (9.3)
  Incomplete high school 3 (7.0)
  Complete high school 7 (16.3)
  University education 1 (2.3)
Phototype, n (%)
  II 2 (4.7)
  III 5 (11.6)
  IV 25 (58.1)
  V 11 (25.6)
Smoker, n (%)
  Never 5 (11.6)
  Discontinued for more than 6 months 16 (37.2)
  Discontinued in the last 6 months 14 (32.6)
  Current smoker 8 (18.6)
Drinker, n (%)
  Never 4 (9.3)
  Discontinued for more than 6 months 21 (48.8)
  Discontinued in the last 6 months 12 (27.9)
  Current drinker 6 (14)
  Occupational exposure to the sun, 

yes, n (%)
36 (83.7)

  Skin disease, yes, n (%) 4 (9.3)
  Diabetes, yes, n (%) 3 (7)
BMI, n (%)
  Underweight <18.5 5 (11.6)
  Eutrophic ≥18.5 and <24.9 29 (67.4)
  Overweight ≥25 and <29.9 5 (11.6)
  Obesity ≥30.0 4 (9.3)
Location of the tumor, n (%)
  Oral cavity 19 (44.1)
  Oropharynx 4 (9.3)
  Larynx 12 (27.9)
  Hypopharynx 3 (7)
  Nasopharynx 4 (9.3)
  Paranasal sinuses 1 (2.3)
Staging, n (%)
  I 2 (4.7)
  II 4 (9.3)
  III 6 (14)
  IVA 25 (58.1)
  IVB 5 (11.6)
  Not identified 1 (2.3)
Number of sessions, mean (SD) 34.0 (1.8)
Total dose (Gy), mean (SD) 68.1 (3.4)
Fractionated dose (Gy), mean (SD) 2.0 (0.0)
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From using the compress with Chamomilla recutita infu-
sion, all the participants presented some type of dry desqua-
mation regression during monitoring (Table 2). More than 
half of the participants, 65.1% (95% CI 50.1-78.1), pre-
sented total dry desquamation regression and 34.9% (95% 
CI 21.8-49.9) had partial dry desquamation regression until 
the end of radiotherapy. It is also noted that no participant 
was classified in the category without regression.

The participants presented total dry desquamation 
regression with the mean dose of 59.5 Gy. Considering the 
total mean radiotherapy dose of 68.1 Gy, the participants 
were free from dry desquamation before the end of radio-
therapy, showing the benefits of using the infusion for dry 
desquamation regression.

With the use of the compress with Chamomilla recutita 
infusion, partial dry desquamation regression took a mean 
of 8 days to occur and total dry desquamation regression 
required a mean of 9 days, with the participants continuing 
to receive ionizing radiation daily, which reiterates the 
action of the pharmacological properties of Chamomilla 
recutita.

Dry desquamation regression was accompanied by an 
improvement in skin appearance and by a reduction in the 
dry desquamation area and the intensity of the erythema 
and/or hyperpigmentation in the irradiated region, as shown 
in Figure 1.

Only 34.9% (95% CI 21.8-49.9) of the participants 
developed moist desquamation, with the mean accumulated 
dose of ionizing radiation of 50.9 Gy, with the possibility of 
inferring that using a compress with Chamomilla recutita 
infusion delayed the occurrence of moist desquamation.

Regarding some risk factors to develop or increase RD 
severity, we observed that 8 (18.6%) of the current smokers 
developed moist desquamation. The univariate analysis by 
logistic regression showed an odds ratio of 1.15 (95% CI 
0.23-5.65) for current smokers and of 3.70 (95% CI 2.17-
6.28) for patients with a smoking history that had partial 
regression.

The symptoms reported by the participants were evaluated 
weekly from the beginning of compress use (time of dry des-
quamation occurrence) until the end of radiotherapy (Figure 2). 
All the symptoms reported regressed from 50 Gy of mean 

dose with the use of the Chamomilla recutita infusion, allow-
ing the participants to present an improvement in the symp-
toms even with the radiotherapy sessions in progress and daily 
receiving more ionizing radiation doses, which shows the 
benefits of using a compress with Chamomilla recutita infu-
sion also in reduction of the symptoms. One patient was not 
included in the analysis for not being able to report the symp-
toms, considering that he was subjected to radiotherapy ses-
sions under sedation. The number of patients differs each 
week, considering the week in which the patient was recruited 
and due to the difference in the number of radiotherapy ses-
sions prescribed for each participant.

Discussion

This study showed dry desquamation regression with the 
use of the Chamomilla recutita infusion, in which all the 
participants presented dry desquamation regression, with 
65.1% presenting total regression until the end of radiother-
apy. Dry desquamation occurs due to the local inflamma-
tion that results in loss of the skin barrier and destruction of 
the sebaceous glands by ionizing radiation.18,19 Its regres-
sion, demonstrated in this study, highlights the benefit to the 
patient due to non-evolution of RD severity and to the 
improvement in skin appearance even with the radiotherapy 
sessions in progress.

The risk for developing more severe RD grades is related to 
several factors, such as smoking and chemoradiotherapy, 
which predispose to greater severity,5 relevant characteristics 
in the sample. In this study, being a current smoker or having a 
smoking history increase the chance to develop moist desqua-
mation and to have partial RD regression. Although the radio-
therapy techniques have been advancing with the objective of 
minimizing adverse effects, such as Intensity-Modulated 
Radiotherapy (IMRT) and proton beam therapy, patients with 
head and neck cancer are at a higher risk of developing severe 
RD as they have the skin very close to the target volumes.20

The presence of moist desquamation considered a severe 
RD grade causes suffering to the patient, as it is accompa-
nied by symptoms such as pain and discomfort, in addition 
to increasing the risk of infection.21 After the occurrence of 
any RD skin change, the skin exposed to ionizing radiation 

Table 2.  Dry Desquamation Regression and Occurrence of Moist Desquamation in the Participants.

Variables
Mean dose in Gy, mean 

(SD)
Time in days between dry desquamation 

and regression, mean (SD) n = 43, n (%)

Dry desquamation regression
  Total regression 59.5 (6.2) 9 (3.8) 28 (65.1)
  Partial regression 59.8 (6.6) 8 (3.7) 15 (34.9)
  No regression — — 0 (0)
  Occurrence of moist 

desquamation, yes
50.9 (4.1) — 15 (34.9)
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Figure 1.  Follow-up of dry desquamation regression of the participants with the use of the compress with Chamomilla recutita 
infusion according to the accumulated dose of ionizing radiation.

tends to evolve to moist desquamation without the use of 
interventions for its management. With the use of a com-
press infused with Chamomilla recutita, only 34.9% of the 
participants developed moist desquamation, with a mean 
accumulated dose of ionizing radiation of 50.9 Gy. According 
to the literature, with doses of 30 to 40 Gy, dry desquama-
tion is expected to evolve into moist desquamation.18,21 
Considering the participants’ mean fractionated dose of 
2 Gy, there was a mean delay of 5 to 10 days for the occur-
rence of moist desquamation when compared to the litera-
ture, reinforcing the effect of Chamomilla recutita on 
delaying the occurrence of moist desquamation.

Severe RD grades affect the patient’s quality of life, due 
to the associated local symptoms and changes in body 
image.22 Pain is one of the most severe symptoms 

Figure 2.  Proportion of participants who reported symptoms 
due to the mean accumulated dose of ionizing radiation.
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associated with RD.5 All the symptoms reported in this 
study had a gradual reduction from 50 Gy of mean accumu-
lated dose; and pain was the symptom least reported by the 
participants, highlighting the effect of Chamomilla recutita 
on the reduction of local symptoms.

The cutaneous cellular response resulting from exposure 
to ionizing radiation is regulated by different cytokines and 
chemokines, such as IL-1, IL-6, TNF-α, TGF-β, and IL-8a. 
For this reason, inhibition of pro-inflammatory cytokines, 
such as IL-1α/β, TNF-α, IL-6, MCP-1, TGF-β1, and 
COX-2 can improve tolerance of the skin tissue to radio-
therapy.19 Several studies carried out with Chamomilla 
recutita demonstrate its anti-inflammatory effect, through 
its inhibitory action on COX-2.23 Also, the confirmation of 
the reduced production of TNF-α observed in mice treated 
with apigenin,24 and measurement of the levels of inflam-
matory cytokines IL-1β, IL-6, and TNF-α after treating 
macrophages with flavonoids.25

Mankind has used herbal medications to manage wounds 
for centuries. Natural products are being increasingly 
employed due to their effectiveness, accessibility, and 
improved scientific evidence.26 The anti-inflammatory 
effect of Chamomilla recutita on the relief of RD suggests a 
promising topical intervention in the management of moist 
and dry desquamation. In addition, the compress with 
Chamomilla recutita infusion is low-cost, being an acces-
sible strategy for patients with head and neck cancer under-
going radiotherapy.

The absence of a control group stands out as a limitation 
of this study, which precluded comparative analyses on the 
effectiveness of the compress with Chamomilla recutita 
infusion in RD management. However, this study shows the 
potential clinical benefits when using a compress with 
Chamomilla recutita infusion on dry desquamation regres-
sion and on the prevention of moist desquamation, which 
can be explored in future comparative studies.

Conclusion

The compress with Chamomilla recutita infusion showed 
total dry desquamation regression in most of the partici-
pants, demonstrating its clinical benefit. One third of the 
participants developed moist desquamation until the end of 
the radiotherapy sessions; most of them were current smok-
ers or had a smoking history.

Acknowledgments

The Coordination for the Improvement of Higher Education 
Personnel (Coordenação de Aperfeiçoamento de Pessoal de Nível 
Superior, CAPES), Brazil, through a social demand scholarship.

Author Contributions

All authors contributed to the study conception and design. 
Material preparation and data collection were performed by AGM 

and PSMB. Data analyses and interpreted data outcomes were per-
formed by AGM, EBF, ENSG, and PEDR. The first draft of the 
manuscript was written by AGM and all authors critically reviewed 
the manuscript’s drafts and approved the final version.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with respect 
to the research, authorship, and/or publication of this article.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: This 
work was supported by the National Council for Scientific and 
Technological Development (CNPq), Brazil, Grant/Award No. 
432802/2016-9 and by the Federal District Research Support 
Foundation (FAPDF), Brazil.

Ethics Approval

The study was approved by the Research Ethics Committee of 
the Health Sciences School, University of Brasília, no. 04223118 
.0.0.0000.0030.

ORCID iDs

Amanda Gomes de Menêses  https://orcid.org/0000-0002 
-8658-7505

Elaine Barros Ferreira  https://orcid.org/0000-0003-0428 
-834X

Data Availability Statement

The data that support the findings of this study are available from 
the corresponding author upon reasonable request.

References

	 1.	 Bontempo PDSM, Ciol MA, Menêses AG, Simino GPR, 
Ferreira EB, Reis PED. Radiodermatite aguda em pacientes  
com câncer: estimativa de incidência e severidade. Rev Esc  
Enferm USP. 2021;55:e03676. doi:10.1590/S1980-220X201 
9021703676

	 2.	 Wang Y, Tu W, Tang Y, Zhang S. Prevention and treatment 
for radiation-induced skin injury during radiotherapy. Radiat 
Med Prot. 2020;1:60-68.

	 3.	 Talapatra K, Singh P, Jaiswal I, Rais S, Pandey S. Radiation 
dermatitis: a narrative review of the Indian perspective. 
Cancer Res. 2020;3:526-536.

	 4.	 Suresh R, Raffi J, Yuen F, Murase JE. Treatment of moist 
desquamation for patients undergoing radiotherapy. Int J 
Womens Dermatol. 2019;5:124-125.

	 5.	 Iacovelli NA, Torrente Y, Ciuffreda A, et  al. Topical treat-
ment of radiation-induced dermatitis: current issues and 
potential solutions. Drugs Context. 2020;9:4-7.

	 6.	 Backler C, Bruce SD, Suarez L, Ginex PK. Radiodermatitis: clinical 
summary of the ONS Guidelines™ for Cancer Treatment-related 
radiodermatitis. Clin J Oncol Nurs. 2020;24:681-684.

	 7.	 Reis PED, Ferreira EB, Bontempo PSM. Radiodermatites: 
prevenção e tratamento. In: Santos M, Corrêa TS, Faria 

https://orcid.org/0000-0002-8658-7505
https://orcid.org/0000-0002-8658-7505
https://orcid.org/0000-0003-0428-834X
https://orcid.org/0000-0003-0428-834X


Menêses et al	 7

LDBB, eds. Diretrizes Oncológicas 2. Doctor Press ed. 
Científica. 2019;683-692.

	 8.	 Ferreira EB, Vasques CI, Gadia R, et  al. Topical interven-
tions to prevent acute radiation dermatitis in head and neck 
cancer patients: a systematic review. Support Care Cancer. 
2017;25:1001-1011.

	 9.	 Dudek A, Rutkowski T, Kamińska-Winciorek G, 
Składowski K. What is new when it comes to acute and 
chronic radiation-induced dermatitis in head and neck can-
cer patients? J Oncol. 2020;70:9-15.

	10.	 Gosselin T, Ginex PK, Backler C, et al. ONS Guidelines™ 
for Cancer Treatment-related radiodermatitis. Oncol Nurs 
Forum. 2020;47:654-670.

	11.	 Dos Santos DS, Barreto RSS, Serafini MR, et  al. Phyto
medicines containing Matricaria species for the treatment 
of skin diseases: a biotechnological approach. Fitoterapia. 
2019;138:104267.

	12.	 Ferreira EB, Vasques CI, Jesus CAC, Reis PED. Topical 
effects of Chamomilla recutita in skin damage: a literature 
review. Pharmacologyonline. 2015;3:123-130.

	13.	 Ferreira EB, Ciol MA, de Meneses AG, Bontempo PSM, 
Hoffman JM, Reis PEDD. Chamomile gel versus urea cream 
to prevent acute radiation dermatitis in head and neck can-
cer patients: results from a preliminary clinical trial. Integr 
Cancer Ther. 2020;19:1534735420962174.

	14.	 Reis PED, Carvalho EC, Bueno PCP, Bastos JK. Aplicação 
clínica da Chamomilla recutita em flebites: estudo de curva 
dose-resposta. Rev Lat Am Enfermagem. 2011;19:3-10.

	15.	 Cruz FO, Ferreira EB, Vasques CI, Mata LR, Reis PE. 
Validation of an educative manual for patients with head 
and neck cancer submitted to radiation therapy. Rev Lat Am 
Enfermagem. 2016;24:1-9.

	16.	 Cruz FODAMD, Reis PED, Vasques CI, Ferreira EB, 
Bontempo PSM. Face validation of an educative manual for 
head and neck cancer patients submitted to radiotherapy. 
Biosci J. 2017;33:1688-1695.

	17.	 Fitzpatrick TB. The validity and practicality of sun-
reactive skin types I through VI. AMA Arch Derm. 1988;124: 
869-871.

	18.	 Hegedus F, Mathew LM, Schwartz RA. Radiation dermatitis: 
an overview. Int J Dermatol. 2017;56:909-914.

	19.	 Najafi M, Motevaseli E, Shirazi A, et  al. Mechanisms of 
inflammatory responses to radiation and normal tissues 
toxicity: clinical implications. Int J Radiat Biol. 2018;94: 
335-356.

	20.	 Hanania AN, Zhang X, Gunn GB, et  al. Proton therapy for 
major salivary gland cancer: clinical outcomes. Int J Part 
Ther. 2021;8:261-272.

	21.	 Wei J, Meng L, Hou X, et al. Radiation-induced skin reac-
tions: mechanism and treatment. Cancer Manag Res. 2019; 
11:167-177.

	22.	 Cardoso AS, Simões AS, Santos VO, Portela FL, Silva 
RC. Radiodermatite severa e fatores de risco associados em 
pacientes com câncer de cabeça e pescoço. Texto Contexto 
Enfermagem. 2020;29:e20180343.

	23.	 Srivastava JK, Pandey M, Gupta S. Chamomile, a novel and 
selective COX-2 inhibitor with anti-inflammatory activity. 
Life Sci. 2009;85:663-669.

	24.	 Miguel FG, Cavalheiro AH, Spinola NF, et al. Validation of 
a RP-HPLC-DAD method for chamomile (Matricaria recu-
tita) preparations and assessment of the marker, apigenin-
7-glucoside, safety, and anti-inflammatory effect. Evid Based 
Complement Alternat Med. 2015;2015:828437.

	25.	 Drummond EM, Harbourne N, Marete E, et al. Inhibition of 
proinflammatory biomarkers in THP1 macrophages by poly-
phenols derived from chamomile, meadowsweet, and willow 
bark. Phytother Res. 2013;27:588-594.

	26.	 Koukourakis G, Pissakas G, Ganos CG, Sivolapenko G, 
Kardamakis D. Effectiveness and tolerability of natural herbal 
formulations in the prevention of radiation-induced skin tox-
icity in patients undergoing radiotherapy. Int J Low Extrem 
Wounds. 2022;21:75-86.


