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RESUMO

Fadiga é um sintoma frequente nos pacientes com neoplasia de cabega e pescogo que
realizam quimiorradioterapia. O Guarana (Paullinia cupana) € uma planta brasileira da
regiao da AmazoOnia pesquisada para o tratamento da fadiga induzida por quimioterapia.
Métodos: Estudo prospectivo, randomizado, duplo-cego, fase Il que avaliou 60
pacientes com neoplasia de cabeca e pescog¢o de maio 2012 a maio 2014 nos hospitais
da FMABC (faculdade de medicina do ABC). Os pacientes foram randomizados em dois
bragos: placebo versus guarana na dose de 50 mg duas vezes ao dia durante o
tratamento com quimiorradioterapia. Foram usados os questionarios FACT-HN,
EORTC-HN35 e o EORTC-Q30 para avaliacdo da fadiga e qualidade de vida (QOL).
Resultados: Houve piora da qualidade de vida apdés segundo ciclo de
quimiorradioterapia nos dominios global (p: 0,0054), funcional (p: 0,018) e sintomas (p:
0,0042) nos pacientes em uso do guarana comparados ao placebo. Nao houve
diferenca significativa nos dominios de qualidade de vida com o uso do guarana
comparados ao placebo. Nao houve diferenga na qualidade de vida tanto no guarana ou
placebo quando observados no primeiro e quarto ciclos quando todos os dominios de
ambos os grupos foram comparados. No questionario FACT-HN, o grupo do guarana
mostrou melhora apds o primeiro ciclo de quimiorradioterapia em relagdo a dor (p:
0,0133), alimentagao social (p: 0,0227), salivagcéo (p: 0,0254), tosse (p: 0,0107) e perda
de peso (p: 0,012); No entanto, apds término do tratamento (apds terceiro ciclo), houve
perda de peso (p: 0,0074), maior uso de sonda naso-enteral (p: 0,051), maior uso de
analgésicos (p: 0,0253) no grupo do guarana. Quanto ao questionario EORTC-QOL
C30, houve melhora nos sintomas nos 3 dominios (global, funcional e sintomas) nos
pacientes em uso do guarana. Nao houve diferenga em relagao a toxicidade avaliado
pela escala CTCAE (critérios de terminologia comuns dos efeitos adversos) entre os
dois grupos. Conclusdo: Acreditamos que o guarana nao traz beneficio para os
pacientes em quimiorradioterapia de cancer de cabeca e pescoco.

Palavras-chave: Neoplasias de cabeca e pescogo. Quimioterapia. Qualidade de
vida. Fadiga.



ABSTRACT

Fatigue is a common symptom in patients with head and neck carcinoma who undergo
chemoradiotherapy. Guarana (Paullinia cupana) is a plant that grows in the Brazilian
Amazon region that was used previously to treat fatigue induced by chemotherapy.
Methods: In this phase Il prospective study, we evaluated 60 patients with stage -1V
head and neck squamous cell carcinoma before, during, and after chemoradiotherapy.
The patients were randomized into two arms: placebo versus guarana at a dose of 50
mg twice a day during the chemoradiotherapy treatment. We used the FACT-HN,
EORTC-HN35, and EORTC-Q30 questionnaires to assess fatigue and quality of life
(QOL). Results: A significant worsening of QOL in the overall (p = 0.0054), functional (p
= 0.018), and symptom (p = 0.0042) domains after the second cycle of chemotherapy
was observed in patients using guarana compared to the placebo group. No significant
differences in any QOL domain for either the guarana or placebo group were observed
when the first and the fourth evaluations of each domain in each group were compared.
Regarding the FACT-HN35 questionnaire, the guarana group showed improvement after
the first cycle of chemoradiotherapy with respect to pain (p = 0.0133), social eating (p =
0.0227), swallowing (p = 0.0254), coughing (p = 0.0107), and weight loss (p = 0.012);
however, after treatment completion (after the third cycle) weight loss worsened (p =
0.0074) and greater use of a nasogastric tube (p = 0.051), in addition to increased use
of analgesics (p = 0.0253), was observed in the guarana group. Regarding the EORTC-
QOL C30 questionnaire, improvement of symptoms in the three domains (functional,
overall, and symptoms) was observed in patients using guarana. No significant
difference was observed between the groups regarding toxicity as graded by the
Common Terminology Criteria for Adverse Events (CTCAE) scale. Conclusion: We
propose that guarana is not beneficial for this patient population.

Keywords: Head and Neck Neoplasms. Drug Therapy. Quality of Life. Fatigue.



SUMARIO

I LV 200 01U 031 Y 8
1.1 ODJELVOS ... e e et aaa e 9
2 REVISAO DA LITERATURA.........ceeeceeeetreeeesee st s e saesssssssessessesse e ssesasssesessesasssnnssnsens 10
20t - To [T - PO 10
2.2 Qualidade de vida em Neoplasia ..........cooeeiiiiiiiiiiiii e 11
2.3 Guarana (Paullinia Cupan@) .........coooiiiiiiiiiiie e 11
B I LT P 13

3.1 Placebo-Controlled, Double-Blind, Randomized Study of a Dry Guarana Extract in

Patients with Head and Neck Tumors Undergoing Chemoradiotherapy: Effects on

Fatigue and QUality OF LIt 13
4RESPOSTAABANCA, ...........ooomirennmssssisssssmssssssssssssssssssssssssssssssssssssssssssssssesssssssesssion 26
4.1 MateriaisS € MELOTOS ......uuueniiie e e e e e e e e 26
4.2 RESUITAAOS ...ttt e e e e e e e e e e e e e e e 26
5 CONCLUSOES ........ccotieeeeetrcrereests e saeses st esesaesasss e saesse e s e e e ssesssssesessssassesasssssnsenes 27
REFERENCIAS.......ccoiiurururereristsecssssssssssesesess s s ssassss st sse s s sssssssssesessssassssssssnes 28

ANEXOS ...t 32



1 INTRODUGAO

O cancer € uma doenga de alta prevaléncia no Brasil. Segundo o Instituto
Nacional do Cancer (INCA) estima-se, para o ano de 2015-2016, 600.000 novos casos
de cancer no pais. Destes, 5,2% s&o localizados na cavidade oral e 1% na laringe.’

O tipo histologico mais comum das neoplasias de cabeca e pescoco € o
carcinoma de células escamosas, que compreende 90% dos casos. Os fatores de risco
mais comumente relacionados sao tabagismo e alcool. Nos Estados Unidos, os casos
de neoplasia de cabega e pescogo estdo em ascensao e relacionam-se com aumento
da infeccdo pelo papilomavirus humano (HPV). 2

O estadiamento prediz a taxa de sobrevida e guia o tratamento destes pacientes.
Ele varia conforme a localizacdo do tumor, tamanho, presenca e localizagdo de
linfonodos regionais acometidos e metastases a distancia.

Historicamente, o tratamento destes tumores consistia de cirurgia e/ou
radioterapia para pacientes em estadios | e I, que representa 30-40% dos pacientes em
estadios iniciais. Com intuito de aumento de sobrevida, qualidade de vida e controle
local, a adicdo da quimioterapia a radioterapia se fez condicdo nos pacientes com
doenga locamente avangada e em alguns casos de tratamentos adjuvantes.

A avaliagdo da toxicidade é descrita nos trabalhos que incluem o tratamento de
quimiorradioterapia em cancer de cabega e pescoco.>*° Os principais efeitos colaterais
agudos associados sao mucosite, nausea, vomitos, dor, dermatite, disfagia e citopenias.
Hanna et al, ® reportaram neutropenia graus 3 e 4 e mucosite em 25 e 33% dos
pacientes estudados. Outro estudo recente mostrou 27% mucosite graus 3 e 4 e 23%
dermatite com o mesmo tratamento.” Da mesma forma, a disfuncdo renal aguda
secundaria ao tratamento com platina € uma questdo frequente e causa de
descontinuidade do tratamento quimioterapico.®

A fadiga € um sintoma muito frequente em pacientes com cancer em todas as
fases de sua evolugao desde seu diagndstico e até apds muitos anos apds seu
término®'°. De fato, a fadiga é um dos sintomas que mais impacta negativamente na
qualidade de vida de pacientes com cancer.

Este sintoma se mostrou progressivo durante o tratatamento com radioterapia em



pacientes com cancer de cabeca e pescoco, o que impacta diretamente e de forma
negativa na qualidade de vida.'

Considerando a alta prevaléncia de fadiga e baixa qualidade de vida nos
pacientes com neoplasia de cabega e pescogo em tratamento com quimiorradioterapia,
e a caréncia de tratamentos efetivos para estes sintomas, propomos um estudo de fase
Il placebo controlado para avaliar se o uso de guarana (Paullina cupana) seria eficaz

para tratamento da fadiga e qualidade de vida destes pacientes.

1.1 Objetivos

O objetivo primario do estudo ¢é avaliar a eficacia do extrato de guarana na fadiga
relacionada a quimiorradioterapia em pacientes com cancer cabega e pescogo.
O objetivo secundario € avaliar o efeito do guarana na qualidade de vida das

pacientes.
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2 REVISAO DA LITERATURA

2.1 Fadiga

A palavra fadiga € usada cotidianamente para descrever sintomas subjetivos que
vao desde um estado genérico de letargia até uma sensagao especifica de calor nos
musculos provocada pelo trabalho intenso. Fisiologicamente, fadiga € incapacidade de
continuar funcionando ao nivel normal da capacidade pessoal gerando um estado de
“esgotamento funcional” em diversos graus. '

Fadiga é relatada pelos pacientes com cancer em todas as fases da doenga,
como um dos sintomas mais frequentes, principalmente nos casos que apresentam
metastases. Apesar de frequente e debilitante, ha divergéncias quanto a sua definigéo.
Ha consenso de que seja um sintoma multicausal, cuja génese e expressao envolvem
aspectos fisicos e psiquicos, podendo ser considerada uma sindrome.

Sua prevaléncia varia, no diagnostico ou apds o primeiro ciclo é descrita em 40%
das queixas. Na fase mais avancada da doenga, a fadiga pode estar presente em 99%
dos pacientes. 2

A severidade dos sintomas de fadiga aumentam com a progressdo da
radioterapia, havendo um pico apos 2 meses do seu inicio. Apos o término tratamento,
este sintoma apresenta seu pico com 1-2 semanas e pode ser mantido por mais de 2
anos.

Outras causas de fadiga em pacientes com cancer incluem anemia,
hipotireoidismo, alteracdes do sono' e do ciclo circadiano', depresséo, ansiedade’® e
alteragdes inflamatdrias manifestadas pelo aumento do nivel de varias citoquinas (IL1,
IL6, etc)'®'"1819.2021 o de outros marcadores inflamatdrios como a proteina C reativa
(PCR) '®'® De fato, células tumorais se localizam tanto no tumor primario como em
metastases em direta proximidade com células do estroma como linfocitos e
macrofagos que secretam varias citoquinas que, por sua vez, podem de forma
retroalimentativa estimular a proliferacdo das proprias células tumorais em sua
proximidade. % Estas citoquinas podem também contribuir para produzir alguns dos

sintomas sistémicos mais frequentes do cancer disseminado como por exemplo, fadiga
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e caquexia. %

Atualmente, ndo ha um tratamento efetivo para o manejo dos sintomas de fadiga
apresentados pelos pacientes. O uso de psicoestimulantes tem se mostrado
significativo no tratamento da fadiga relacionada ao céancer. O uso do metilfenidato para
o tratamento de fadiga em pacientes com cancer avangado mostrou resultados que
sugeriram uma melhora rapida da fadiga e de outros sintomas ap6s a administragao da
medicacdo. Além disso, a pratica de atividades fisica melhoram este sintoma e a

qualidade de vida dos pacientes®>#*

2.2 Qualidade de vida em neoplasia

A qualidade de vida nos pacientes em tratamento com quimiorradioterapia torna-
se mais dificil a medida que os efeitos colaterais surgem. Para sua avaliagao, utilizam-
se questionarios de avaliagcdo de sintomas e efeitos colaterais como medida para
expressa-la e quantifica-la durante o tratamento. Em diversos estudos como Chandu et
al, a qualidade de vida é valiada por questinarios validados do EORTC-QLQ e QLQ-
HN35 que incluem avaliagdo com escalas de saude funcional, sintomas e global. Neste
estudo, houve deteriorizagdo de todos os parametros avaliados durante o tratamento.
No entanto, com melhora dos mesmos ap6s 3 e 6 meses do término do tratamento. #°

Da mesma forma, Loorents et al avaliou pacientes apdés 12 meses de
quimiorradioterapia para neoplasia de cabega e pescocgo e verificou que nado houve
diferenca nas escalas funcional e global de qualidade de vida principalmente
relacionado ao uso de sonda naso-enteral (escala global), porém houve diferenca na
escala de sintomas incluindo nutricdo suplementar (p: 0,018) e abertura de boca com
treinamento funcional (p: 0,0039). Um outro dado relevante deste estudo foi a redugéo
das escalas apos imediato término do tratamento com melhora gradual e significante

quando comparado apds 3,6 e 12 meses de acompanhamento. 2

2.3 Guarana (Paullinia Cupana)

O guarana (Paullinia cupana) € uma planta brasileira a qual popularmente atribui-
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se diversos beneficios relacionados as propriedades curativa e preventiva.’’ Ele
melhora a cognicdo e a memdria segundo pequeno estudo randomizado.?’A
composigao quimica do guarana consiste em cafeina, teobromina, teofilina, entre outras
substancias, sendo que suas propriedades estimulantes sao atribuidas principalmente a
presenca da cafeina, que compde de 2,5 a 5% do extrato seco pesado de guarana,
polifendis, saponinas e as taninas.?**° Essas propriedades caracterizam o guarana
como uma possivel alternativa de tratamento para a fadiga dessas pacientes. Estudos
anteriores sugerem que doses baixas (50 a 75mg/dia) de guarana proporcionaram
melhora das fungdes cognitivas. *°

Estudo conduzido por nosso grupo, duplo cego aleatorizado®' e com cruzamento
de bragos experimentais com o extrato seco da Paulinia cupana (Guarana) ministrada
na dose de 50 mg 2x ao dia para pacientes com diagnostico de cancer de mama em
quimioterapia e com fadiga diagnosticada de acordo com o questionario “Brief Fatigue
Inventory” (BFI) criado no MD Anderson Cancer Center e validado para o portugués. >

Foram observados beneficios significativos para os pacientes que receberam
Guarana em termos de significativa diminuigdo da fadiga avaliada pelos questionarios
BFI, FACIT-F, FACIT-ES %2°%** em comparacdo com placebo (p< 0.001). Neste estudo
ndo observamos toxicidades severas (Niveis 3 ou 4 pela classificacdo do CTCAE®) e
n3o houve piora da depressdo ou qualidade do sono (avaliados pela escala HADS® e
pelo inventario sobre sono de Pittsburg37, respectivamente.

Outros dois estudos 3% 3940

com o uso do extrato seco de guarana para o
tratamento da fadiga na radioterapia e quimioterapia evidenciaram além de uma
tendéncia a melhora da fadiga mental dos pacientes avaliados, também demostraram
que o guarana em baixas doses é uma droga segura. Porém, vale ressaltar que seus
componentes, como a cafeina e teofilina, podem levar a taquicardia, arritmias, insénia,

irritabilidade psiquica e hipersecrecéo gastrica.>°
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3 ARTIGO

3.1 Placebo-Controlled, Double-Blind, Randomized Study of a Dry Guarana Extract
in Patients with Head and Neck Tumors Undergoing Chemoradiotherapy: Effects
on Fatigue and Quality of Life

Suelen Patr’icia dos Santos Martins, MD', Cynthia Lemos Ferreira, MD?,
& Auro del Giglio, MD?

10ncology Program, Faculdade de Medicina do ABC—-FMABC, Santo Andr’e, Brazil,

2Faculdade de Medicina do ABC-FMABC, S ao Paulo, Brazil, 3Hematology and
Oncology Program, Faculdade de Medicina do ABC—-FMABC, S ao Paulo, Brazil

ABSTRACT. Fatigue is a common symptom in patients with head and neck
carcinoma who undergo chemoradiotherapy. Guarana (Paullinia cupana) is a
plant that grows in the Brazilian Amazon region that was used previously to treat
fatigue induced by chemotherapy. Methods: In this phase |l prospective study, we
evaluated 60 patients with stage I-IV head and neck squamous cell carcinoma
before, during, and after chemoradiotherapy. The patients were randomized into
two arms: placebo versus guarana at a dose of 50 mg twice a day during the
chemoradiotherapy treatment. We used the FACT-HN, EORTC-HN35, and
EORTC-Q30 questionnaires to assess fatigue and quality of life (QOL). Results: A
significant worsening of QOL in the overall (p=0.0054), functional(p= 0.018),and
symptom(p= 0.0042) domains after thesecond cycle of chemotherapy was
observed in patients using guarana compared to the placebo group. No
significant differences in any QOL domain for either the guarana or placebo group
were observed when the first and the fourth evaluations of each domain in each
group were compared. Regarding the FACT-HN35 questionnaire, the guarana
group showed improvement after the first cycle of chemoradiotherapy with
respect to pain (p = 0.0133), social eating (p = 0.0227), swallowing (p = 0.0254),
coughing (p = 0.0107), and weight loss (p = 0.012); however, after treatment
completion (after the third cycle) weight loss worsened (p = 0.0074) and greater
use of a nasogastric tube (p = 0.051), in addition to increased use of analgesics
(p = 0.0253), was observed in the guarana group. Regarding the EORTC-QOL
C30 questionnaire, improvement of symptoms in the three domains (functional,
overall, and symptoms) was observed in patients using guarana. No significant
difference was observed between the groups regarding toxicity as graded by the
Common Terminology Criteria for Adverse Events (CTCAE) scale. Conclusion:
We propose that guarana is not beneficial for this patient population.

KEYWORDS.chemoradiotherapy, fatigue, neoplasms, quality of life
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INTRODUCTION

Cancer is a highly prevalent disease. According to the National Institute of Cancer (INCA
- Instituto Nacional do Cancer), it is estimated that 600,000 new cases will" be
diagnosed in 2016-2017. Among those cases, approximately 5.2% are located at the
oral cavity, and 1% are located in the larynx (Inca, Palma et al., 2015, Licitra & Felip,
2009).

Treatment of these tumors varies according to their clinical stage. Historically, therapy
has consisted of surgery followed by radiotherapy. However, due to functional and
psychological disorders resulting from surgical procedures, several
studiesinrecentdecadeshaveexploredthecombinationofsimultaneouschemotherapy  and
radiotherapy (Licitra & Felip, 2009) aimed at treating some of the more advanced cases
of head and neck squamous cell carcinoma. The aim of these schemes is to increase
the local control rate, survival, and quality of life (QOL) concomitant with the
conservation of the affected tissues. In fact, a meta-analysis has shown an improvement
of 4.5% over 5 years in overall survival with chemoradiotherapy (Pignon, le Ma“itre,
Maillard & Bourhis, 2009).

The toxicity of chemoradiotherapy in head and neck cancer (Hanna et al., 2004) is not
insignificant. The main associated acute side effects include mucositis and
myelosuppression. Hanna et al. (Hanna et al., 2004) reported grade 3 and 4 neutropenia
and severe mucositis in 25%—33% of patients studied. Another recent study showed
incidences of 27% for grades 3 and 4 mucositis and 23% for dermatitis with this
treatment (Mori et al., 2011). Likewise, fatigue and depression may be intensified in
association with a decrease in QOL during radiotherapy treatment (Sawada et al., 2012).
In fact, approximately 10% of patients treated with chemoradiotherapy
mayhaveseverefatigue(Hitt, Lopez-Pousa &Mart’ “Inez-Trufero, 2005).
Chemoradiotherapy is also not exempt from local functional effects, such as dysphagia,
aspiration phenomena, and voice changes, particularly in hypopharynx tumors (Bradley
& Bradley, 2012).

Currently, there is no effective treatment for managing the fatigue symptoms exhibited by

cancer patients. Psychostimulants, such as methylphenidate (Moraska et al., 2010) and
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corticosteroids (Yennurajalingam et al., 2013), have been used with varying degrees of
success.

Guarana (Paullinia cupana) is a Brazilian plant to which several benefits related to
curative and preventive properties are popularly attributed (Smith & Atroch,
2010).Recently,weconductedadouble-blindrandomizedstudy(DeOliveiraCampos et al.,
2011) with crossover of experimental arms using the dry extract of Paullinia cupana
(guarana) administered at a dose of 50 mg twice a day to patients diagnosed with breast
cancer undergoing chemotherapy treatment and exhibiting fatigue. We observed a
significant decrease in fatigue compared to the placebo group and no evidence of
significant toxicity. In addition, we did not observe a worsening of depression or sleep
quality.

Given the prevalence of fatigue and decreased QOL in patients with head and neck
cancer who are undergoing chemoradiotherapy treatment, we conducted this phase Il
prospective, placebo-controlled study to evaluate whether the use of guarana during this
treatment would be effective in decreasing fatigue and its impact on the QOL of these

patients.

PATIENTS AND METHODS

We conducted this randomized, double-blind, placebo-controlled phase Il study on
patients with localized or locally advanced head and neck cancer with indications for
chemoradiotherapy, with or without surgical treatment or prior induction chemotherapy.
Group A received guarana, and group B received the placebo.

We excluded patients with chronic diseases that could induce fatigue, such as chronic
renal failure, fibromyalgia, chronic anemia, and untreated hypothyroidism
orwithproblemsintheoralmucosaunrelatedtothecancer.Patientswithuntreated depression
and anxiety were also excluded.

After signing the informed consent form, the participants were randomized to receive
guarana or a placebo during the six weeks of chemoradiotherapy. There was no
crossover between the arms.

Both guarana and the placebo were administered in two daily doses before meals

(mornings and evenings), and the guarana dose was 50 mg. The dose was divided due
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to the half-life of one of the major components of guarana, caffeine, which has a plasma
half-life of 3—7 hours. The guarana extract and the placebo were provided in identical
capsules.

The dry guarana extract used was lot D160314, with 7.4% caffeine content,
manufactured by PharmaNostra (http://www.pharmanostra.com.br).

Radiotherapy consisted of 30 daily sessions lasting six weeks (total dose = 5,040 cGys
in the supraclavicular fossa and lymphatic drainages and reaching 7,040 cGys in the
tumor). The platinum-based chemotherapy consisted of three cycles of cisplatin (100
mg/m2) every 21 days during the chemoradiotherapy. The patients were examined and
evaluated before chemotherapy application on day D1, D21, D42, and D63 (three weeks
after the completion of treatment).

On these dates, the patients answered fatigue and QOL questionnaires and were also
evaluated regarding the toxicity of the treatment (nausea, vomiting, diarrhea, mucositis,
and neuropathy) based on the World Health Organization (WHO) scale, weight, and
renal function.

We used the following questionnaires:

« General Questionnaire. This instrument collects demographic and clinical data such
as age, education level, profession, marital status, comorbidities, paid employment,
race, medications, hemoglobin and hematocrit prior to D1, type of chemotherapy, date
and type of surgery, start of chemoradiotherapy, toxicities (nausea, vomiting, diarrhea,
mucositis, and neuropathy), use of a nasogastric tube before or during treatment,
initial weight, and weight during treatment.

*GuaranaToxicityAssessment.PatientswerequestionedonD21andD43regarding the
possible side effects of guarana administration such as increased blood pressure,
insomnia, tachycardia, gastric distress, anxiety, and hypersensitivity to the formulation
components. Toxicity was assessed according to the Common Terminology Criteria for
Adverse Events (CTCAE) scale (Trotti et al., 2003).

« FACT-F (Ishikawa et al., 2010) (Alexander, Minton, & Stone, 2009). This instrument
contains 27 items that assess QOL and 13 specific items to assess fatigue, which
constitute the FACIT-F questionnaire. This questionnaire was used for initial screening

of fatigue in the patients evaluated. The answers were given semiquantitatively on a
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Likert scale and were classified into five categories: not at all, a little, moderately, quite
a bit, and very much. A score ranging from 0 to 4, which corresponded to the answers,
was given. The domains assessed by the general scale included physical,
social/family emotional and functional well-being, and additional concerns. The scores
of each domain were calculated individually after summing the scores of the
corresponding answers. The total score of the questionnaire was obtained from the
sum of the scores for each domain, and higher scores indicated a worse QOL.

FACIT-HN (version 4.0) (Vartanian et al., 2007). This instrument is a multidimensional

self-applied questionnaire that includes five domains: physical (Sawada et al., 2012),
social-family (Sawada et al., 2012), emotional (Mori et al., 2011), functional (Sawada
et al., 2012), and 12 specific questions for head and neck cancer; it uses a Likert
scale with scores ranging from 0 to 4. This instrument has sensitivity to assess cancer
patients in the acute and late phases of treatment and can relate nonspecific
questions to treatment (Vartanian et al., 2007).

EORTC QLQ-30 (Aaronson et al., 1993). We used the raw score to calculate the
functionality, symptoms, and overall health scales, as recommended (Aaronson et al.,
1993).

QLQ H&N35 (Vartanian et al., 2007): This questionnaire is complementary to the

QLQ-30 for patients undergoing treatment for head and neck cancer. It assesses
seven domains: pain, swallowing, senses (taste and smell), speech, social eating,
social contact, and sexuality, in addition to having 11 specific items concerning dental
problems, trismus, xerostomia, thick saliva, coughing, malaise, analgesic
consumption, nutritional supplements, nasogastric tube use, and weight loss/gain. The
assessment is based on scores ranging from 0 to 100, and higher scores indicate an

increased intensity of a problem in the domain assessed.

Statistical Analysis

The primary objective of this study was to evaluate the efficacy of the guarana extract on
fatigue related to chemoradiotherapy in head and neck cancer patients. The secondary
objective was to evaluate the effect of guarana on the QOL of these patients.

The sample size was calculated using a significance level of 0.05 (one-tailed) and a

power of 0.80. The results indicated that 25 patients were needed on each arm to detect
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a difference similar to that found in a previous study (De Oliveira Campos et al., 2011),
which included a change of approximately 40% in the scores of the fatigue scales
(FACIT-F). Assuming a loss of at least 20% in each arm, we determined that

approximately 30 patients were needed per arm.

TABLE 1. Characteristics of the population

Guarana Placebo
29
N 31 (53.4%) (46.6%)
Excluded 2 (3.33%) 6(10%)
Smokers 100% 100%
Histology % %
Squamous cell carcinoma 96.8 96.3
Poorly differentiated carcinoma 32 37
Location % %
Oral cavity 300 16.0
Oropharynx 300 40.0
Nasopharynx ’ 8.0
67
Larynx 333 36.0
Stage % %
| 3.2 37
Il 38.7 185
1 29.0 333
\Y, 29.0 444
Cycles of Chemotherapy + Radiotherapy % %
1 10.3 77
2 48.3 69.2
3 414 231

To investigate possible associations between qualitative variables, we used the Chi-
squared or Fisher exact tests. To evaluate possible associations between quantitative
and qualitative variables, we used a f-test and analysis of variance (ANOVA) if the
distribution of the quantitative variables was normal or the Wilcoxon test if the
distribution was not normal. To compare several variables (Table 1) on D1, D21, D42,

and D63, we used a paired t-test (parametric) or a Wilcoxon test (nonparametric).

RESULTS
In this prospective phase |l study, we evaluated guarana’s effects on fatigue and QOL of

Head and Neck patients treated with chemoradiotherapy. We included 60 patients with
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stage |-V head and neck cancer, and their clinical characteristics are described in Table
1. We included only advanced stage HN cancer because advanced cases are mostly the
type of patients eligible for radiochemotherapy, which was required for our study.

When the scores of the FACT questionnaire were compared between patients taking
guarana and those receiving the placebo, we observed a trend toward worsening in the
overall domain (p = 0.0054), and significant worsening in the functional (p = 0.018) and
symptoms domains (p = 0.0042) after the second cycle of chemotherapy. There were no
significant differences, however, in any QOL domains, either for the guarana or placebo
group, when the first measures were compared to the last assessments of each domain
for each particular group (Figure 1). Similarly, the EORTC-QOL C30 questionnaire

indicated no
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FIGURE 1. Symptom scores, functional scores and global scores.

improvement in symptoms in the three domains (functional, overall, and symptoms) in
the guarana group compared to the placebo group.
Regarding the FACT-HN35 questionnaire, the guarana group exhibited improvement

after the first cycle of chemoradiotherapy in the pain (p = 0.0133), social eating (p =
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0.0227), swallowing (p = 0.0254), coughing (p = 0.0107), and weight loss (p = 0.012)
domains. However, after the end of treatment (after the fourth cycle), worsening of
weight loss (p = 0.0074) and greater use of a nasogastric tube (p = 0.051), in addition to

increased use of analgesics (p = 0.0253), were observed.
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FIGURE 2. Disease-free survival and overall survival.

Disease progression was observed in 63.8% of the patients, and death occurred in
53.4% of the patients treated during the 30 months of the study, without significant
differences in overall survival between the placebo and guarana groups (Figure 2).

Regarding the toxicities observed according to the CTCAE scale, no significant

differences were observed between the placebo and guarana groups (Table 2).

DISCUSSION

Guarana is an Amazonian plant used as a tonic in soft drinks or alone in Brazil (Smith &
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Atroch, 2010). Previous data from our group showed a beneficial role of guarana on
fatigue induced by chemotherapy in patients with breast cancer (De Oliveira Campos et
al., 2011) and in patients with other solid tumors (Del Giglio et al., 2013). In this study,
however, we did not observe any beneficial effect of guarana in decreasing fatigue or
improving the QOL of head and neck squamous carcinoma patients undergoing
radiochemotherapy.

TABLE 2. Toxicities

Guarana acebc
% %

ENS 40.0 34.6
Tracheostomy 6.7 8.0
KPS score reduction 60.0 59.3
Weight loss 43.3 51.9
Mucositis

GO 50.0 53.8

Gl 6.7 3.8

Gll 20.0 231

Glil 233 19.2
Dermatitis

GO 76.7 69.2

Gl 10.0 7.7

Gll 3.3 3.8

Glll 10.0 19.2
Acute renal failure

GO 86.7 84.6

Gll 10.0 3.8

Glll 3.3 1.5
Neutropenia

GO 90.0 85.2

Glll 10.0 14.8
Thrombocytopenia

GO 93.3 100

Glll 6.7 0

Studies with laboratory animals (Marcon, Del Giglio, Pianowski & Calixto, 2011) have
shown that guarana has an anti-inflammatory effect that produces a significant reduction
in inflammatory cytokines such as IL-1 beta, in addition to suppressing the increase in
brain levels of IL-6 and TNF-alpha mRNA induced by the administration of
lipopolysaccharides. It is possible that these anti-inflammatory effects explain some of

the findings, such as improvements in pain, swallowing, and coughing, after the first
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cycle of chemotherapy, as well as a transient improvement in the symptoms and
functional domains of the FACT questionnaire in patients receiving guarana compared to
a placebo. However, these effects did not last until the end of treatment, and guarana did
not significantly improve the QOL of patients according to a comparison of the first and
the last FACT assessment of this group.

It is possible that the mechanism that induces fatigue in radiotherapy is different from
that of chemotherapy. In fact, in a study of patients with breast cancer who were
undergoing adjuvant radiotherapy, we did not observe a beneficial effect of guarana on
fatigue induced by radiotherapy (Da Costa Miranda et al., 2009). Alternatively, patients
with advanced head and neck carcinoma, unlike patients under adjuvant therapy for
breast cancer, may have more prominent physiological changes due to the presence of
advanced tumors and the frequent malnutrition that accompanies these cases, making
them less likely to be influenced by guarana. Additionally, our study may not have had
sufficient power to detect benefits on fatigue smaller than those previously reported for
patients on adjuvant chemotherapy (De Oliveira Campos et al., 2011). In addition, we
cannot explain our findings of clinical differences between groups of patients treated with
guarana or a placebo.

This study has limitations. The small sample size may decrease its power to detect small
differences between guarana and placebo groups in several dominions of QOL.
Furthermore, a dropout rate of 20% in the placebo arm may reflect the frailty of our
patient population of poor, undernourished and underserved patients.

Despite previous data demonstrating the beneficial effects of guarana for anorexia in
patients with incurable cancer and weight loss (Palma et al., 2015), in this study, we
observed that patients undergoing treatment with guarana experienced more intense
weight loss and increased use of nasogastric tubes compared to patients treated with a
placebo. We propose that the acute weight loss mechanism induced by
chemoradiotherapy is largely due to mucositis, which often complicates this type of
treatment (Hanna et al., 2004). This mechanism is most likely different from that of
anorexia, which accompanies the tumor cachexia (Tisdale, 2009) induced by metastatic
tumors, but does not include mucositis, which we studied previously (Palma et al., 2015).

In summary, we did not observe any beneficial effect of guarana that lasted throughout



23

the chemoradiotherapy treatment and positively impacted QOL for the patients evaluated
in this study. Consequently, we conclude that the use of guarana is not indicated outside

of clinical studies of patients with head and neck cancer undergoing chemoradiotherapy.

Declaration of Interest: The authors report no conflicts of interest. The authors alone

are responsible for the content and writing of the article.

ABOUT THE AUTHORS

Suelen Patricia dos Santos Martins, MD, Cynthia Lemos Ferreira, MD, and Auro del
Giglio, MD are from the Oncology Program, Faculdade de Medicina do ABC - FMABC
Brazil. Their research interest is in supportive care.

REFERENCES

Aaronson NK, Ahmedzai S, Bergman B, Bullinger M, Cull A, Duez NJ, et al. The
European Organization for Research and Treatment of Cancer QLQ-C30: a quality-of-
life instrument
foruseininternationalclinicaltrialsinoncology.JNatICancerlnst.1993Mar3;85(5):365-376.

Alexander S, Minton O, Stone PC Evaluation of screening instruments for cancer-related
fatigue syndrome in breast cancer survivors. J Clin Oncol. 2009 Mar 10;27(8):1197—
1201.

Bradley PT, Bradley PJ Treatment of hypopharyngeal carcinoma with primary
chemoradiotherapy: functional morbidity. Curr Opin Otolaryngol Head Neck Surg. 2012
Apr;20(2):89-96.

Da Costa Miranda V, Trufelli DC, Santos J, Campos MP, Nobuo M, da Costa Miranda M,
et al. Effectiveness of guarana (Paullinia cupana) for postradiation fatigue and depres-

" sion: results of a pilot double-blind randomized study. J Altern Complement Med.
2009 Apr;15(4):431-433.

De Oliveira Campos MP, Riechelmann R, Martins LC, Hassan BJ, Casa FBA, Del Giglio
A Guarana (Paullinia cupana) improves fatigue in breast cancer patients undergoing
systemic chemotherapy. J Altern Complement Med. 2011 Jun;17(6):505-512.

Del Giglio AB, Cubero D de IG, Lerner TG, Guariento RT, de Azevedo RGS, Paiva H, et
al. Purified dry extract of Paullinia cupana (guarana) (PC-18) for chemotherapy-
related” fatigue in patients with solid tumors: an early discontinuation study. J Diet
Suppl. 2013 Dec;10(4):325-334.



24

Hanna E, Alexiou M, Morgan J, Badley J, Maddox AM, Penagaricano J, etal. Intensive
chemoradiotherapy as a primary treatment for organ preservation in patients with
advanced cancer of the head and neck: efficacy, toxic effects, and limitations. Arch
Otolaryngol Head Neck Surg. 2004 Jul;130(7):861-867.

Hitt R, Lopez-Pousa A, Mart” “inez-Trufero J Phase Ill study comparing cisplatin plus
fluorouracil to paclitaxel, cisplatin, and fluorouracil induction chemotherapy followed by
chemoradiotherapy in locally advanced head and neck cancer. J Clin [Internet].
jco.ascopubs.org 2005; Available from:
http://jco.ascopubs.org/content/23/34/8636.short

Inca. Estimativa 2016-Incidencia de Cancer” no Brasil [Internet].
Available  from: http://www.inca.gov.br/estimativa/2016/sintese-de-resultados-

comentarios.asp,

http://jco.ascopubs.org/content/23/34/8636.short

Ishikawa NM, Thuler LCS, Giglio AG, Baldotto CS da R, de Andrade CJC, Derchain SFM
ValidationofthePortugueseversionoffunctionalassessmentofcancertherapy-
fatigue(FACT-F) in Brazilian cancer patients. Support Care Cancer. 2010
Apr;18(4):481-490.

Licitra L, Felip E, ESMO Guidelines Working Group. Squamous cell carcinoma of the
head and neck: ESMO clinical recommendations for diagnosis, treatment and follow-
up. Ann Oncol. 2009 May;20 Suppl 4:121-122.

Marcon R, Del Giglio A, Pianowski LF, Calixto JB An analysis of the role of Paullinia
cupana (Guarana) in blood IL-1b and brain IL-6 levels as well as brain IL-6 and TNF-a
MRNA ex-" pression in mice. J Clin Oncol. 2011;29:e21002.

Moraska AR, Sood A, Dakhil SR, Sloan JA, Barton D, Atherton PJ, et al. Phase lll,
randomized, double-blind, placebo-controlled study of long-acting methylphenidate for
cancer-related fatigue: North Central Cancer Treatment Group NCCTG-NO5C?7 trial. J
Clin Oncol. American Society of Clinical Oncology 2010;28(23):3673-3679.

Mori M, Tsukuda M, Matsuda H, Horiuchi C, Taguchi T, Takahashi M, et al. Efficacy and
toxicity of concurrent chemoradiotherapy in patients with advanced oropharyngeal
squamous cell carcinoma. Cancer Chemother Pharmacol. 2011 Oct;68(4):855-862.

Palma CGL, Lera AT, Lerner T, de Oliveira MM, de Borta TM, Barbosa RP, et al.
Guarana (Paullinia cupana) improves anorexia in patients with advanced cancer. J
Diet Suppl [Internet]. 2015 Feb 19; Available from:
http://dx.doi.org/10.3109/19390211.2015.1008612



25

Pignon J-P, le Ma“itre A, Maillard E, Bourhis J, MACH-NC Collaborative Group. Meta-
analysis of chemotherapy in head and neck cancer (MACH-NC): an update on 93
randomised trials and 17.346 patients. Radiother Oncol. 2009 Jul;92(1):4-14.

Sawada NO, de Paula JM, Sonobe HM, Zago MMF, Guerrero GP, Nicolussi AC
Depression, fatigue, and health-related quality of life in head and neck cancer
patients: a prospective pilot study. Support Care Cancer. 2012 Nov;20(11):2705-2711.

Smith N, Atroch AL Guarana’s Journey from regional tonic to aphrodisiac and global
energy drink. Evid Based Complement Alternat Med [Internet]. hindawi.com 2010;
Available from:
http://www.hindawi.com/journals/ecam/2010/217062/abs/

Tisdale MJ Mechanisms of cancer cachexia. Physiol Rev. 2009 Apr;89(2):381—-410.

Trotti A, Colevas AD, Setser A, Rusch V, Jaques D, Budach V, et al. CTCAE v3.0:
development of a comprehensive grading system for the adverse effects of cancer
treatment. Semin Radiat Oncol. 2003 Jul;13(3):176-81.

Vartanian JG, Carvalho AL, Furia C, de Castro Junior G, Rocha CN, Sinitcovisky I, et al.
QuestionnairesvalidatedintheBrazilianpopulationforevaluationoftheQualityofLifeinpatie
nts with head and neck cancer. Rev Bras Circ. 2007;36:108-115.

Yennurajalingam S, Frisbee-Hume S, Palmer JL, Delgado-Guay MO, Bull J, Phan AT, et
al. Reduction of cancer-related fatigue with dexamethasone: a double-blind,
randomized, placebocontrolled trial in patients with advanced cancer. J Clin Oncol.
2013;31(25):3076-3082.



26

4 RESPOSTA A BANCA

A despeito da publicagdo ja realizada, este item vem para responder

questionamentos realizados na qualificacdo do trabalho.

4.1 Materiais e métodos

O estudo foi aprovado pelo comité de ética da Faculdade de medicina do ABC.
Foram recrutados 60 pacientes de maio 2012 a maio 2014. Todos os pacientes
necessitavam ingerir as capsulas do extrato seco do guarana por via oral, sendo

excluidos os paciente que tinham a sonda naso-enteral por uso exclusivo.

4.2 Resultados

Os pacientes incluidos foram de estadios I-IV que necessitaram de
quimiorradioterapia. Desta forma, tanto paciente em estadios iniciais de alto risco como
de estadios avangados participaram do estudo.

A exclusdo dos pacientes ocorreram por queda da performance status, piora da
funcéo renal e ndo aderéncia ao tratamento.

Os resultados do FACT- HN foram mencionados nos "results" em seu segundo
paragrafo e neste contém dados de escalas global, funcional e emocional relatados no
artigo.

Os efeitos colaterais encontrados em ambos os grupos nao tiveram diferencga
estatistica, descritos na tabela 2 do artigo, sendo principalmente a queda de
performance status e perda de peso apos o 2 ciclo de tratamento.

Em relacdo aos impactos nutricionais nos diferentes tumores de cabega e
pescoc¢o, nao fora analisados separadamente, podendo ser objetivos de estudos

subsequentes.
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5 CONCLUSOES

Apesar do guarana (Paullinia cupana) ser bem tolerado pelos pacientes ja
debilitados por sua neoplasia de base, apresentar poucos efeitos colaterais
relacionados além de ser um potencial medicamento com baixo custo, natural do Brasil
e que poderia ser uma opg¢ao na rotina do tratamento com quimiorradioterapia, o
mesmo ndao demonstrou melhora da qualidade de vida e fadiga para esta populagao de
pacientes com neoplasia de cabega e pescoco.

Serdo necessarios estudos para avaliar se 0s mecanismos fisioldgicos
relacionados a fadiga em radioterapia sao diferentes da quimiorradioterapia ou
quimioterapia isolada.

Além disso, novos estudos com pacientes nos seus subgrupos especificos como
em estadios iniciais versus avancgados, radioterapia exclusiva versus concomitante a
quimioterapia, quimioterapia paliativa versus tratamento de suporte, entre outros seriam
necessarios para ideal definicdo do melhor perfil de pacientes que se poderiam se

beneficiar do guarana.
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Anexo 1 — Questionario

FACT-H&N

FACT-H&N (Versio 4)

Ahbaixo encontrara wns lista de afnmagdes que outras pessoss Com 3 sua doenca disseram ser
imporantes. Faca nm circals ou margue nm numers por linha para imdicar a sua resposta no
gue se refere ao: nltimos 7 dias.

BEM-ESTAR FISICO Nem TUm Maiz  Afmifo Hmin—
nm  pomo oa sima
ponon IMEns

e T STy PR e e e a 1 2 3 4
W § 0w 1 S R P R SR e P S a 1 2 3 4
i Por causa do meu estado fisico, tenho difionldade sm

atender 35 necessidades da minha familis. .. ... ... 0 1 2 3 4
i Sinte-me incomodado’s pelos efsites seamdarios do

RNy e s e s e e e ] 1 2 3 4
it Sinbo-me forcados 3 passar tempo dedtadoda. .. a 1 2 3 4

BEM-ESTAR SOCIAL FAMILIAR Nem Um  Mais Muito Muitis-

om  pomo g sima
poac IEDDS

- Sinto que tenho wma boa relacio com o5 meus amigos.... 0 1 2 3 4
= Fecebo apoic emocional da minha famalia . ... 0 1 2 3 4
- Becebo apoio dos mens amigos : R a0 1 2 3 4
. A minha familia aceits a minka deenga ... a 1 2 3 4
i Eston satisfeite'a com a mansita como & munha fimilia

fala sobre 2 minhs deews ..o 0 1 2 3 4
(= Sinto-me proximeo’s do'a men‘minhs parceiroda (ou da

pessoa que me da maior apoedod ... il 1 2 3 4
. Indgpendeemenie do sew novel ay'cinal de aycioidede

Sarns, por fvor responda 2 PETELNIT O SR, Sa prgitrir

ik responNgEr, EIiimale o quadricule |:| @ DeTISE para O

Popobae LT
umt Eston sstisfeitos com 3 minbs vida sesmel.. 0 1 2 3 4

Cmppgd [RED I Pagm
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FACT-H&N (Versio 4)

Faca nm circulo ou marque um oemers por linha para indicar a saa resposta no qoe se refere
aos wltimos T diss.

BEM-ESTAR EMOCIONAL Nem  Um  AMais  Afwmite  Afmitis
nm pomo om =i
pomCo mEna s

ST L T L T T 0 1 2 3 4
= Estom satisfeitofa con 8 mansita oo enfrento @

et s o R et S o O B R Y o o 1 .4 3 4
v Eston perdendo a esperanca na lots conira 3 minhs

RN - e e e e e s T S e e el o 1 2 3 4
1an SETEDO NS TSI B . oo e oo em e e e e e e e e o 1 2 3 4
s Eston preccupado’a com a bdeia demosrer i 1 2 3 4
s Ezton preooupado’a que o men esmdovenhs apéorar ... ... 0 1 .4 3 4

BEAM-FSTARE FITNCTONAT. Nem Tm Afadz Aimio Hm:lﬂ-

o pomo oa i
PO mEma s

i Son capaz de trabalhar (inclosive em caza).... oo, 0 1 2 3 4
fre Siobo-me realizado’s com o men frabalho {mchosiee em

CRE et e - e P s e e s e e el o 1 2 3 4
] Son capar de senir PraseT e WIVEeT oo i 1 2 3 4
i Aceito o mxinka doesecn 0 1 2 3 4
- B 0 1 2 3 4
e Gosto das colzas que nonmalmente fago para me

iy, g A | SR PRy L 0 S SR NP P 0 1 . 3 4
i Estom sanisfeitoda comn a qualidade da nunha vida neste

b s R RS S B L P M S L P e 0 1 2 3 4

e o Fogem 2ol
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FACT-H&N (Versio 4)

Faca um circule on marquoe om namers por limha para indicar a soa resposta no que se refere
aos altimos T diss.

PREOCUPACOES ADICIONAIS Nem Tm Mais  Muoite  Mwmitis-
om pomco oo simme
poncs oS
e Posso comer o= alimentos que gosto .. o ¥ 2 3 4
T Teslaey @ beCE SR o | 2 3 4
b Tenho dificuldsde e respirar ... o 1 .4 3 4

= A minha voz tem A qualidade & a forca habimeis o 1 .4 k! 4
5 POSsO COMET TR0 EIETI GRS e o 1 2 3 4
S Eston desconfente coin o aspecto do meu rosto a |

e BT e o O PO et S e e 5 R S o X 2z 35 4
e Posso engolir bem e Soibmente o 1 2 3 4
o Fumo cigames ou oarmos prodhasos 3 base de tabaco o | 2 3 4
Lo Tomo bebidas alcoolicas (por exemplo, cemveja,

e T 0 1 2 3 Fl
- Soun capar de COTniCAr OO O OIS .. . o 1 2 3 4
. Posso comer alimentos solidos. o 1 z 3 4
bl Tenho dores na bocs, garEants O PeSCOgD .. o.... - o i 2 3 4

eyl rC PE—_———1



EORTC QLQ-30 VERSAO BRASILEIRA

EORTC QLQ-(30 (version 3.0.)

Nos estamos interessados em alguns dados sobre vocé e sua saude. Responda, por favor, a todas as perguntas
fazendo vm circulo no mimero que melhor se aplica a vocé. Nio ha respostas certas ou erradas. A informagio
que vocé fornecer permanecera estritamente confidencial.

Por favor, preencha suas iniciais: L1111
Sua data de nascimento (dia, més, ano): I I I
Data de hoje (dia, més, ano): <H N I N

Niao Pouco Modera- Muito

damente

1. Vocé tem qualquer dificuldade quando faz grandes esforcos,

por exemplo carregar uma bolsa de compras pesada ou uma mala? 1 2 3 4
2. Vocé tem qualquer dificuldade quando faz uma grande caminhada? 1 2 3 4
3. Vocé tem qualquer dificuldade quando faz uma

curta caminhada fora de casa? 1 2 3 4
4. Vocé tem que ficar numa cama ou na cadeira durante o dia? 1 2 3 4
5. Vocé precisa de ajuda para se alimentar, se vestir,

se lavar ou usar o banheiro? 1 2 3 4
Durante a ultima semana: Nio Pouco Modera- Muito

damente

6. Tem sido dificil fazer suas atividades diarias? 1 2 3 4
7. Tem sido dificil ter atividades de divertimento ou lazer? 1 2 3 4
8. Vocé teve falta de ar? 1 2 3 4
9. Vocé tem tido dor? 1 2 3 4
10. Vocé precisou repousar? 1 2 3 4
11. Vocé tem tido problemas para dormir? 1 2 3 4
12. Vocé tem se sentido fraco/a? 1 2 3 4
13. Vocé tem tido falta de apetite? 1 2 3 4
14. Vocé tem se sentido enjoado/a? 1 2 3 4
15. Vocé tem vomitado? 1 2 3 4

Por favor, passe 4 pagina seguinte




Durante a dltima semana: Niao Pouco Modera-
damente
16. Vocé tem tido prisio de ventre? 1 2 3
17. Vocé tem tido diarréia? 1 2 3
18. Vocé esteve cansado/a? 1 2 3
19. A dor interferiu em suas atividades diarias? 1 2 3
20. Vocé tem tido dificuldade para se concentrar
em coisas, como ler jornal ou ver televisdo? 1 2 3
21. Vocé se sentin nervoso/a? 1 2 3
22. Vocé esteve preocupado/a? 1 2 3
23. Vocé se sentiu nritado/a facilmente? 1 2 3
24. Vocé se sentiu deprimido/a? 1 2 3
25. Vocé tem tido dificuldade de se lembrar das coisas? 1 2 3
26. A sua condigdo fisica ou o tratamento médico tem
mterferido em sua vida familiar? 1 2 3
27. A sua condi¢éo fisica ou o tratamento médico tem
interferido em suas atividades sociais? 1 2 3
28. A sua condi¢éo fisica ou o tratamento médico tem
lhe trazido dificuldades financeiras? 1 2 3

Para as seguintes perguntas, por favor, faca um circulo em volta do nimero

entre 1 e7 que melhor se aplica a voce.

29. Como vocé classificaria a sua saude em geral, durante a ltima semana?

1 2 3 4 3 6 7

Péssima Otima

30. Como vocé classificaria a sua qualidade de vida geral, durante a 1iltima semana?
1 2 3 4 5 6 7

Péssima Otima

© Copyright 1995, 1996 EORTC Study Group on Quality of Life. Todos os duertos reservados. Version 3.0

Muito
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As vezes os pacientes relatam que possuem alguns sintomas ou problemas referentes a sua
enfermidade ou tratamento. Por favor, indique em que medida vocé sentiu estes sintomas ou
problemas durante a semana passada. Por favor, assinale com um circulo o que corresponde mais

adequadamente ao seu caso.

Durante a semana passada:
31. Vocé teve dores na sua boca?

32. Vocé teve dor no maxilar superior
(parte superior da boca)ou inferior (queixo)?

33. Tem ocorrido alguma irritagdo em sua boca?
34. Vocé tem tido dor em sua garganta?
35. Vocé teve dificuldade em engolir liquidos?

36. Vocé teve dificuldade em engolir alimentos
pastosos(ex. puré de batatas)?

37.Vocé teve dificuldade em engolir
solidos(ex. arroz, carne)?

38. Ao engolir, vocé tem engasgado?

39. Houve algum problema com seus dentes?
40. E dificil abrir a boca?

41. Vocé tem sentido sua boca seca?

42. A saliva era de consisténcia pegajosa?

43. Vocé teve dificuldades em sentir os cheiros?

44. Vocé teve dificuldades em sentir o sabor
dos alimentos?

45. Vocé tem tido tosse?
46. Esteve rouco?
47. Vocé tem se sentido doente?

48. Em relagdo a sua aparéncia, voc€ tem
se preocupado com a sua condigdo fisica?

Nao
1

Pouco
2

Moderado  Muito

3 4
3 4
3 4
3 4
3 4
3 4
3 4
3 4
3 4
3 4
3 4
3 4
3 4
3 4
3 4
3 4
3 4
3 4
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Anexo 2 - TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO E
INFORMACOES AO PACIENTE

Titulo do Estudo: “Estudo randomizado placebo controlado e duplo-cego de extrato
seco de guarana para fadiga e qualidade de vida relacionados a

quimiorradioterapia em pacientes com neoplasia de cabega e pesco¢o”

Investigadora responsavel: Dra. Suelen Patricia dos Santos Martins - CRM-SP 124393
INTRODUCAO:

Vocé esta sendo convidado a participar voluntariamente de uma pesquisa clinica
para o controle de fadiga e melhora da qualidade de vida dos pacientes com cancer de
cabeca e pescoco que iniciardo quimiorradioterapia. Solicitamos que leia com atencio as

informacdes a seguir e que faca perguntas, se houver algum ponto que nao estiver claro.

POR QUE ESTE ESTUDO ESTA SENDO FEITO?

Sabemos que os pacientes com cancer de cabeca e pescoco que fazer
quimiorradioterapia apresentam efeitos colaterais sendo os principais fadiga, desanimo,
fraqueza, emagrecimento, mucosite (feridas na boca), possibilidade de uso de sonda para se

alimentar, piora da funcio dos rins, entre outros.

O guarana ja foi estudado em pacientes com cincer de mama em tratamento com
quimioterapia com bons resultados na melhora da fadiga. Estudo com animais mostram

melhora da atividade inflamatoria nos pacientes com uso de guarana.

Este estudo tem como objetivo principal avaliar se a guarana pode diminuir a fadiga
e como objetivo secundario avaliar se ha melhora da qualidade de vida como melhora das

feridas na boca, menos uso de sonda enteral, melhor disposi¢cio no modo geral.

A guarana é uma droga natural segura, seu uso em varios estudos clinicos anteriores

demonstrou-se seguro. Os efeitos colaterais mais notados em doses mais elevadas foram
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palpitacdes, gastrite e nauseas.

O QUE ACONTECERA CASO EU ACEITE PARTICIPAR DO ESTUDO?

Na primeira consulta vocé devera ser informada de todos os detalhes da pesquisa,
podendo perguntar qualquer coisa e esclarecer todas as suas dividas. S6 entao vocé podera
optar livremente se quer ou niao participar do estudo. Caso nao queira, continuara a ser

tratada pelo seu médico sem qualquer diferenca.

O médico responsavel pelo estudo ira analisar todo o seu historico e exames a fim de
saber se vocé esta em condicdes de participar. Uma vez cumprida todas estas etapas e, uma
vez que vocé assine este "Termo de Consentimento Livre e Esclarecido', o estudo podera

ser iniciado.

COMO E FEITO O ESTUDO?

Na primeira consulta com o médico responsavel pelo estudo, vocé respondera aos

questionarios de fadiga e qualidade de vida.

Em seguida seu tratamento com quimiorradioterapia sera iniciado, sendo a

quimioterapia a cada 3 semanas e a radioterapia diariamente.

A cada 3 semanas vocé passara em consultas para avaliacio clinica, serao fornecidos
os comprimidos que deveriao ser tomados conforme a prescricio médica e respondera
novamente aos mesmos questionarios iniciais, no total de 4 etapas: (antes do primeiro ciclo
de quimioterapia, antes do segundo ciclo de quimioterapia, antes do terceiro ciclo de

quimioterapia e apos 3 semanas do término da quimiorradioterapia e do uso do guarana).

Os participantes desse estudo serdo divididos em dois grupos (grupo A e grupo B). O
grupo A recebera a medicacdo que contém a substincia guarana (substincia em estudo) ao
longo de 6 semanas, enquanto o grupo B recebera por 6 semanas medicacdo sem substiancia

ativa (sem qualquer efeito).
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Todos os participantes tomariao um comprimido pela manha e outro a noite. Ao final
da primeira semana, o médico investigador fara contato por telefone para verificar se tudo

esta bem e se ha alguma duvida.

ADENDO: Serao coletadas 4 amostras de sangue periférico ao longo de todo o
estudo. A primeira antes de comec¢ar a medicagio, segunda amostra apos o primeiro ciclo do
tratamento, a terceira apdés o segundo ciclo do tratamento e a quarta apds o termino do
tratamento. As amostras de sangue serdo usadas para avaliarmos niveis de marcadores

inflamatorios durante o tratamento com o guarana.

QUANTAS PESSOAS IRAO PARTICIPAR ?

O estudo esta previsto para ser realizado com um total de 60 pacientes.

QUAIS OS RISCOS?

Qualquer remédio pode causar efeitos colaterais. A medicacio usada na pesquisa ja é
usada ha bastante tempo em suplementos nutricionais e bebidas energéticas. Mesmo assim,

alguns efeitos colaterais podem acontecer.

Os efeitos colaterais mais comuns da medicacdo (guaranid) que vocé ira receber nas

doses estipuladas sao:

- insonia, dificuldade de concentracgao, irritabilidade, tontura, palpitacées, nduseas e

vomitos, perda de peso.

- caso ja tenha tido alguma convulsido converse com médico responsavel do estudo ou outras

doencas cardiacas graves.

QUAIS SAO OS BENEFICIOS?

Ao participar deste estudo, vocé podera ajudar no desenvolvimento de um novo
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esquema contra fadiga que prejudica muitos pacientes durante o tratamento com

quimiorradioterapia.

EU POSSO SAIR DO ESTUDQO?

Se vocé quiser, vocé podera sair do estudo a qualquer momento. Nao havera punicao

e vocé podera continuar o seu tratamento normalmente.

Além disso, 0 médico podera interromper o estudo a qualquer momento se perceber
que o tratamento pode estar fazendo mal a vocé ou se perceber que vocé niao esta

conseguindo seguir todas as orientagoes.

HAVERA CUSTO FINANCEIRO?

Vocé nao tera nenhum custo financeiro envolvido na sua participagao neste estudo.

Nao lhe sera também paga nenhuma gratificacao por participar dele.

CONFIDENCIALIDADE

Todas as informacdes pessoais do seu tratamento serdo mantidas confidenciais. Vocé

nio sera identificada em qualquer publicacio ou apresentacio deste estudo.

QUEM CONTATAR EM CASO DE DUVIDAS?

Se vocé tiver duvidas sobre o estudo ou tiver um problema relacionado ao mesmo,

vocé pode contatar o seu médico do estudo nos nimeros de telefone abaixo:

Nome : Suelen Patricia dos Santos Martins

Telefone: (11) 2829-5055 (Hosp. Mario Covas) ou (11) 4345-4011 (Hosp Anchieta -setor da
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oncologia)

Celular 5478-2020

Caso nao seja possivel falar de forma imediata com seu médico, favor se identificar como
paciente do estudo e deixar recado para que o mesmo entre em contato o mais breve

possivel.

Endereco: Disciplina de Oncologia ¢ Hematologia da Faculdade de Medicina do ABC na
Rua Principe de Gales 821, Santo André — CEPHO — Centro de Estudos e Pesquisas em

Hematologia e Oncologia.

Se vocé tiver duvidas sobre seus direitos como paciente de pesquisa, vocé deve

contatar o Presidente do Comité de Etica em pesquisa da Faculdade de Medicina do ABC.
Nome: Dr. Elie Fiss

Telefone: (11) 4993-5427

Endereco: Av. Principe de Gales, 821 — Anexo 3- Oncologia — 2° andar

Cep:09060-650 — Santo André — SP

FOLHA DAS ASSINATURAS

Eu confirmo que li,

discuti e entendi, todas as informagdes contidas neste termo e concordo de livre espontanea

vontade em participar deste estudo.
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Nome do paciente (letra de forma) Assinatura

Suelen Patricia dos Santos Martins
/ /

Investigador Principal Assinatura

Se necessario (no caso do paciente ou seu responsavel legal ser analfabeto/impossibilitado de

ler)

Data:

Testemunha 1 (letra de forma) Assinatura
/ /

Testemunha 2 (letra de forma) Assinatura Data
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ARTICLE

Placebo-Controlled, Double-Blind, Randomized
Study of a Dry Guarana Extract in Patients with
Head and Neck Tumors Undergoing

Chemoradiotherapy: Effects on Fatigue and Quality
of Life

Suelen Paricia dos Sentos Martins, MD', Cynthia Lemos Ferreira, Mp?,
& Auro dzl Giglio, Mp®

rﬂnrm.ﬂg_].l Program, Facuidade de Medicinag do ABC-FMABC, Santo Andre, Brazil,
{Facildade de Medicing do ABC-FMARBC, §Go0 Paalo, Brazil, *Hematology and
Encalogy Program, Facnldode de Medicing do ABC_FMARC, 530 Paulo, Brazel

ABSTRACT. Fatigue is 1 common symplom in patients with head and nack canci-
nomz who andergn chemoradiolherapy. Guanna (Powllinig cupang) is a Mant that
grows in the Bramdlian Amayon region thal was used previously o treat Bligue in-
duced by chemotherapy. Methods: In this phase I prospective study. we evaluated 60
natimix with stage 1-IV head and neck scpnamans cell carcinoma hefore daring, andd
after chemoradiotkerapy. The petients were randomized into two arms: plecebo ver-
sers guarnna ot a dose of 5 mg twviee a day during the chemorodiotherapy troatmenit.

We wsed the FACT-HM, BORTC-HN35. and EQRTC-D30 guestionnaires Lo assess [a-
tigue and guality of life (O], Resualts: A significant worsanding of QOL in the overall
(= 140054), functional {p = 0.018}, and symplom {(p = (LO0E2 ) domains after the second
cycle of chemo herapy was observed 1n palicnls using guarang companed Lo ke placebo
groun. Mo significant differences in any (4O L domain for cither the grarana or placebo
arous were observed when the first and the fouth evaleations of eaca domain in ezch
grouws were compared. Regarding the FACT-HN35 questionnaire, the guarana group
showed improvement afier the first cvcle of chemoradiotherapy wila respect o pain
(p =0.0133). social eating (p = (LI227). swallowing (p = L0254, coughing (p = 0.0107T).

and weight koss (p = 000 25 howeser, after treatment completion {after the third cyde)
weigal loss worsened (p — (LDDT74) and pgreater use of o nasogastinc tube (p — LO51),
in addition Lo increased wse of aialgesies (p = L0253, was observed in the guarsna
grous. Regoerding the EORTOC QUL C30 guestionnaire, improvemect of symplome: in
Lhe tree domains [functional, overall, and symploms) was observed in patiznts usng
suaraua. Mo sigieiliaanl dilfcmame was olees vesld Debween Ll groups iogandingg loxisily
85 graded by the Commor Terminclogy Criteria for Adverse Events ({CTCAE) scele.
Conduseon: We propose thal guarana 15 nod beretscial sor Uhis pabenl popalatson.

Auddress colTespordonce tec Swcler Patricia dos Santos Manins, Onocology Frogfam, Faculdade de Medicina
do AL -FMV AL, Frincipe do Giales Ave, 521 anees 111 Uncologis - Wila Frncipe de Uiales, Sanko Andng -
SP, (FMa0-050 Brazil [ Email suoncod@hotmail.com )

Cekbll welaono of ono of mofc of the figufcs in the sftick can be Found online st ssw. bnndbonline comdfijds=.
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and weight loss (p = 000 2); however, afler treatment completion (after the third cycle)
weight loss worsened (p = (LD074) and greater use of a nasogastric tube (p = L051),
in addition to increased use of analgesics (p = 0.0253), was observed in the guarana
group. Regarding the EORTC-CrOL C30 guestionnaire, improvement of symploms in
the three domains (functional, overall, and symptoms) was observed in patients using
suarana. No significant difference was observed between the groups regarding toxicity
as graded by the Common Terminology Crileria for Adverse Events (CTCAE) scale.
Conclusion: We propose that guarana is not beneficial for this patient population.

Address colTespondence o Suclen Patricia dos Santos Manins, Oncology Progfam, Faculdade de Medicina
do ABC -FM ABC. Princine de Gales Ave_ 821 anexo 111 Oncoloeia - Vila Princine de Gales. Santo Andre -

(]

Martins ef al.

KEYWORDS. dwmoradiolberaoy, [mligue, nooplasms, quality of life

TINTRGENLCT TN

Cancer is a highly prevalent disease. According to the Mational Institute of Cancer
(INCA - Instituto Nacional do Cincer), il is estimated that 600,000 new cases will
be diagnosed in 20156-2017. Among Lhase cases, approximately 5.2% are localed al
the oral cavily.and 1% are located in the larynx (Inca, Palma el al., 2015, Licilra &
Felip, 2009).

Treatment of these lumors vanes according Lo their clinical stage. Historically,
therapy has consisted of surgery [ollowed by radiotherapy. However, due to fune-
tonal and psychological disorders resulting from surgical procedures, several stud-
ies in recent decades have explored the combination of simultancous chemotherapy
and radiolherapy (Licitra & Felip, 2009) aimed at treating some of the more ad-
vancod cases of head and neck squamous cell carcinoma. The aim of these schemes
is to increase the local control rate, survival, and gquality of life (QOL) concomitani
with the conservalion of the affected lissuss. In fac, a mela-analysis has shown
an improvement of 4.5% over 5 years in overall survival with chemoradiolherapy
(Pignon, le Maitre, Maillard & Bourhis, 2000,

The toxicity of chemoradiotherapy in head and neck cancer (Hanna ¢ al,, 2004)
is nol insignificant. The main associated acute side effecs incdude mucosilis and
myelosuppression. Hanna et al. (Hanna et al., 2004) reported grade 3 and 4 neu-
tropenia and severe mucositis in 25%=33% of patients studied. Another recent
study showed incidences of 27% for grades 3 and 4 mucositis and 23% for der-
matitis with this treztment (Mori el al., 2001 1), Likewise, (atigue and depression may
be inensified in association with adecrease in QOL during radiotherapy Lreatmeni
(Sawada ¢l al.. 2012). In [act, approximalely 10% of patients treatled wilh chemora.
diotherapy may have severe fatigue (Hilt, Lépezr-Pousa & Martinez-Trufero, 20605,
Chemoradictherapy is also not exempl (rom local functional effects, such as dys-
phagia, aspiration phenomena, and voice changes, particularly in hypopharyax iu-
mors (Bradley & Bradley, 201 2).

Currently, there is no effective treatment for managing the (atigue symploms
exhibited by cancer paticnts. Psychostimulants, such s methylphenidate (Moraska
el al, 2010y and corficosieroids (Yennurajalingam e al., 2013}, have been used with
varying degrees of success.

Guarana ( Paullinia cupana) is 2 Brarilian plart 1o which several benefits related
o curalive and preventive properties are popularly attributed (Smith & Aaroch
210 Recenily, we conduocied a double-blind rardomized study (De liveira Cam-
pos ¢l oal, 2011) with crossover of experimental arms using the dry cxtract of
Paulfinia cupana (guarana) administersd ata dose of 50 mg wice a day o paticnls
diagnosed wilh breast cancer undergoing chemotherapy reatment and exhibiting
ftigee. We observed a significant deercase in fatigoe compared Lo the placebo
group and no evidence of significant toxicily. In addition, we did nol observe a
worsening of depression or sleep gqualily.

Given the prevalence of fatigue and decreased OOL in patients with head and
neck cancer who are undergoing chemoradictherapy treatment, we condocted
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wezighl, and renal function.
We used the following questionnaires:

» General Questionnaire. This instrument collects demographic and clinical data
such as age, education level, profession, marital status, comorbidities, paid em-
ployment, race, medications, hemoglobin and hematocrit prior to DM, type
of chemotherapy, date and type of surgery, start of dlcmuraj:lmll‘lerap}' Lox-
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this phase 11 prospective. placebo-controlled study to evaluale whether the use of
guarana during this treatment would be effective in decreasing fatigue and its im-
pact on the QWOL of these patients.

PATIENTY AND METHOUIDS

We conducted this randomized, double-blind, placebo-controlled phase 11 study

on patients with localized or locally advanced head and neck cancer with indi-
cations for chemoradiotherapy, with or witkout surgical treatment or prior in-

duction chemotherapy. Group A received guarana, and group B received the
placebao.

We excluded patients with chronic diseases thal could induce [atigue, such as
chirvmic renal Gailure, Obooomyalziag, clhironic aocomia, aod gotreated ypodnyroidism
or with problems in Lhe oral mucosa unrelated to the cancer. Patients wilth untreated
depression and anxiely were also excluded

After signing the informed consent form, the participants were randomizad to
receive guarana or a placebo during the six weeks of chemoradiotherapy. There
was no crossover between the arms.

Both guarana and the placebo were administered in two daily doses beflore meals
(momings and evenings), and the puarana dose was 50 mg. The dose was divided

due Lo the hall-life of one of the major components of guarana, cafleine, which has
a plasma half-life of 3-7 hours. The guarana extract and the placebo werz provided

in identical capsules.

The dry guarana extract used was lol D160314, with 7.4% caffeine conlent, man-
ufactured by PharmaNostra (htipzwww, pharmanostra.com.brj.

Radiotherapy conststed of 30 dally sessions lasting six weeks (1olal dose = 5,040
cGiys in the supraclavicular fossa and lymphatic drainages and reaching 7.040cGys
in the tumor). The platinum-hased chemotherapy consisted of three cycles of cis-
platin (100 mg/m2) every 21 days during the chemoradiotherapy. The palieniswere
examined and evaluated before chemotherapy application on day 1, D21, 42,
and D63 (Lhree weeks afer the completion of treatmeant).

On these dales, the patients answered fatigee and QOL gquestionnaires and were
alsoevaluated regarding the toxicity of (e treatment (nausea, vomiling, diarrhea,
mucosilis, and neuropathy) based on the World Hezlth Oreanization (WHO) scale,
weight, and renal funclion.

We used the following queslionnaires:

# General Questionnaire. This instrument collects demographic and clinical dala
sech ax ape, educlion level, profession, marital status, coomr Didities, paid cim-
ployment, race, medications, hemogiobin and hematocrit prior to D1, type
of chemolherapy, date and type of surgery, start of chemoradiotherapy, Lox-
icitics [nausca, vomiling, diarrhea, mucostis, and newropathy), us: of a na-
sngastric inhe hefore or doring treatment, initial weight, and weight doring
treatment.

s Guarana Toxcily Asscssmenl. Patients were questioned on D21 and 243 regard-
ing the possible side effects of guarana administration such as increased blood
pressure, insomnia, tachycardia, gastric distress, anxiety, and hypersensitivity to
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the formulation components. Toxicity was assessed according to the Common
Terminology Criteria for Adverse Events (CT'CAE) scale (Troud et al., 2003).

« FACT-F (Ishikawa et al_, 2010) ( Alexander, Minton, & Stone, 2009). This instru-
ment contains 27 items that assess QOL and 13 specific items Lo assess Taligue,
which constitute the FACIT-F guestionnaire. This questionnaire was used for
initial screening of faligue in the patients evaluated. The answers were given
semiguantitatively on a Likert scale and were classified into five calegories: not
at all, alittle, moderately, quite a bit. and very much. A score ranging from 0 to 4,
which corresponded Lo Lhe answers, was given. The domains assessed by the gen-
eral scale included physical, social/family emotional and functional well-being,
and additional concerns. The scores of each domain were calculated individu-
ally afer summing the scores of the corresponding answers. The total score of
the questionnaire was obtzined from the sum of the scores for each domain, and
higher scores indicated a worse QOL.

e FACIT-HN (version 4.0) (Vartanian et al., 2007). This instrument is a mul-
tidimensional self-applied questionnaire that includes five domains: physical
(Sawada el al., 2012), social-Tamily (Sawada et al., 2012), emotional (Mori et al.,
2011), functional (Sawada et al., 2012), and 12 specific questions for head and
neck cancer; it uscs a Likert scale wilh scores ranging from 0 to 4. This instru-
ment has sensitivily Lo assess cancer patients in the acule and late phases of
treaiment and can relate nonspecific questions Lo treatment (Vartanian et al.,
2007).

o EORTC QLO-30 (Aaronson et al., 1993). Weused the raw score Lo calculate the
functionality, symptoms, and overall health scales, as recommended (Aaronson
€L al., 1993).

- QLD H&[‘]:IES {Vartanian et al, 2007): This guestionnaire is complementary
to the QLO-30 for palients undergoing treatment for head and neck cancer.
Il assesses seven domains: pain, swallowing, senses (laste and smell), speech,
social eating, social conlact, and sexualily, in addition Lo having 11 specific
items concerning dental problems, trismus, xerostomia, thick saliva, coughing,
malaise, analgesic consumption, nutritional supplements, nasogastric lube use,
and weight loss/gain. The assessment is based on scores ranging from 0 to 1040,
and higher scores indical¢ an increased intensily of a problem in the domain
assesseld

Statistical Analysis
The primary objective of this siudy was to evaluale the efficacy of the guarana
extract on fatigue related to chemoradiotherapy in head and neck cancer patients.
The secondary objective was Lo evaluate the elfect of guarana on the QOL of these
paticnls.

The sample size was calculated using a significance level of 0.05 (one-lailed) and
a power of 0.30, The results indicated thal 25 palients were needed on each arm Lo
detect a difference similar to that found in a previous study (De Oliveira Campos
el al., 2011), which incdluded a change of approximaltely 40% in the scores of the
latigue scales (FACIT-F). Assuming a loss of al least 20% in each arm, we deler-
mined that approximately 30 patients were needed per arm.
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the Chi-squared or Fisher exact tests. To evaluate possible associations between
quantitative and qualitative variables, we used a ~lest and analysis of variance
(ANOWVA) il the distribution of the guantitative variables was normal or the
Wilcoxon test if the distribution was not normal. To compare several variables
(Table 1) on D1, D21, D42, and D63, we used a paired t-lest (parametric) or a
Wilcoxon Lest (nonparametric).
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To investigale possible associations betweesn qualitative wvariables, we used
the Chi-squarcd or Fishor exact esis. To evaluale possible associations betwecn

quantitative and qualitalive variables, we used a flest and analysis of variance
(AMNOVAL Il the distribution of the guantitstive variables was normal or the
Wilcoxon test il the distribution was nol normal. To compare se2vieral variables
(Table 1) on D1, D21, D42, and IDWG3, we used a paired t-lest {paramelnic) ar a
Wilcoxon test (nonparametric).

RESULTS

Lo Uhis prospesclive phiase 11 study, we evabluabod puarana’™s cllects on fatigue and
Q0L of Head and Neck patients treated with chemoradiotherapy. We included
6l palicnis with stage 1-1% head and neck cancer, and Lheiwr dimical characlensics
are described inTable 1. We included only advanced stage HN cancer because ad-
vanced cases are mostly the ype of patients ehgible [or radiochemolherapy, winch
was required for our study.

When the scores of the FACT questionnaire were compared betwzen patients
taking guarana and those receiving the placebo, we observed a trend toward
worsening in the overall domain (p = (L0054), and significanl worsening in (he
Tunctional (p = LO1E) and symploms domains (p = 0U0042) aller the second cycle
of chemotherapy. There were no significant dilferences, however, in any QOL
domains, either [or the guarana or placebo group, when the firsd measurss were
compared o the last assessments of each domain for each particular group
(Figure 1) Similarly. the EORTC-OOL C3 guestionnaire irdicaled no
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imyrowement in syrepioms in the three domains (ondional, owverall, s
sympioms) in (he puarana groop compared Lo the placeboe groap.

Regarding the FACT-HMN3S questonnalre, the guarana grodp exhisied im-
provemeni after the first cycle of chemoradictherapy in the pzin (p = 0U0133),
social zating (F = 0WO2ZT), swallowing (p = 0.0254), coughing (7 = 0L0LO0T), and
weight loss (p = (L2 domains. However, after the cnd of treatment Jafter the
fourth cycle), worsening of weighl loss (p = CO0G4) and greater ase of a nasogas-
tric tube (p = L051), in addition to increzsed use of analgesics (p = L0253), wene
ohaarved.
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Discase progression was obscorved in 63.8% of the paticnts, and death oc-
curred in 53.4% of the patients treated during the 30 months of the study, withowt
significan! differences in overall survival between the placebo and guarana groups
(Figure 2.

Regarding the (oxiciiies observed according (o the CTCAE scale, no sig-
nificant differemces ware observoed betwoeen the placebo and guarana groups
(Table 2).

INFCLSSMON

Liuarana is an Amaronian plant used as a lomic in soll drinks or alone in B razal
(smith & Atroch, 20007, Previous data from our group showed a benelical rode of
guarana on Fatipue induced by chemotherapy in patients with bresst cancer (Do
Oliveira Campos el al., 20011) and in patients with other solid tumors (Del Giglio
el al, 2013). In this study, however, we did nol observe any beneficial effect of
guarana in decreasing fatlgue or improving the QOL of head and meck squamous
carcinoma patients undergoing radiochemotherapy.
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Studies with laboratory animals (Marcon, Del Giglio, Pianowski & Calixto,
2r1 1y have shown thiat guarana has an anul-inflammatory effect thay produces a sig-
nificant reduction in inflammatory cytokines such as 11L-1 bela, in addition Lo sup-
pressing Lhe imcrease in braim levels of IL-6 and TINF-alpha mRN A indueced by the
administration of lipopolysaccharides. IL is possible thatl these anti-inflammatory
ellects explain some of the indimgs, Such as iImprovemenis in pain, swallowing, and
coughing, after the first cycle of chemotherapy, as well as a lransicnt improvement
in the symploms and functional domains of the FACT guestionnaire in patiemis re-
ceiving guarama compared to a placebo. However, these effects did not last until the
eémd Ol Lrealment, and guarana did nod segnalicantly improwve Lthe QL. ol patients
sccording Lo a comparison of the first and the last FACT asscssmeent of this groap.

It is peossible that the mechanism that induces (atigue in radiotherapy is different
from that of chemotherapy. In facl, in a study of paticnmis wilh breast cancer who
were undergoing adjuvant radiotherapy, we did nol observe a beneficial eflect of
pwarana om faligue doced by radiovtberapy (Da Cosla Mirasda: el al., 2009). Al-
ternatively, paticnis with advanesd head and neck carcinoma, onlike patienis mn-
der adjuvant therapy [or breast cancer, may have mone prominent physiological
changes due to the presemce of advanced tumors and the frequent malnutrition
Lhal avcompanics Urese cases., makiog Ueo Bess likely o be inflococed by guarana,
Additionally, our study may nol have had sufficient power Lo detect benefils on
[atigue smaller than those previously reported Cor patients on adjuvanl chemother-
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apy (De Oliveira Campos 21 al., 2011). In addition, we cannol explain our lindings
of clinical differences belwzen groups of patients trealed with guarana or a placebao.

This study has limitztions. The small sample sive may decrease ils power Lo de-
tect small differcnecs belweea guarana and placcho growps in several dominions
of QOL. Furthermore, a dropoul rale of 20% in the placebo anm may reflect the
[railty of our patieni population of poor, undernourished and anderszrved palients.

Diegpite previoas data demonstrating the henclicial affects of goarana Gor
anprexia in paticnts with incurable cancer and weight loss (Palma et al., 2015), in
this study, wr obscrved thal paticnis undergoing reatment with guarana cxperi-
enced more intense weight loss ard increased use of nasogastric lubes compared Lo
paticnls trealed wilh a placebo. We propose Lhal Lhe acule weight loss mechanism
imadeed h}- chemorsdiot herapy isla rg}l} due to mueositis, which oflen complicates
this type of reatment [Hanna et al., 2004). This mechanism is most likely differ-
cnl froen thal of anorexia, which accompanics the tumor cachexia (Tieadale, 2009)
induced by metastatic tumors, bul does nol include mucosilis, which we studied
previously (Falma ct al, 2015).

In summary, we did nol obeerve any heneficial offecd of puarana thal lacied
throughout the chemordiotherapy treatment and positively impacted QOL for the
paticnis evaluated in this siedy. Comseguendy, we conclude that (he use of guarana
is ol indicated outside of clinical siudies of paticnis with head and neck cancer un-
dergoing chemoradiotherapy.

Declaration of faterest: The authors report no conllicts of interest. The authors
alone are responsible for the gonlent and wrilisg of the article.
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