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ABSTRACT

Objectives: To identify and discuss scientific evidence of the effects of ginger use on the
management of chemotherapy-induced nausea and vomiting. Methods: This is an integrative
review performed by Ganong’s reference. Results: We included 24 studies, highlighting three
thematic categories, namely 1) antiemetic action of ginger — nausea (13 articles; of these, nine
significant) and emesis (10 studies; of these, six significant); 2) action in the control of nausea
(11 articles; of these, six significant) and vomiting (8 articles; of these, three significant) in
the acute phase; 3) action in the control of nausea (6 articles; of these, three significant) and
vomiting (6 articles; of these, three significant) in the delayed phase. There were divergences of
the methods used. Final considerations: This complementary therapy has low cost and easy
access, but no statistical confirmation of its effectiveness in the management of nausea and
vomiting in cancer patients was found.

Descriptors: Nausea; Vomiting; Chemotherapy; Ginger; Zingiber Officinale.

RESUMO

Obijetivos: Identificar e discutir evidéncias cientificas dos efeitos do uso do gengibre no manejo
da ndusea e vomito induzidos pela quimioterapia. Métodos: Trata-se de reviséo integrativa
baseada no referencial de Ganong. Resultados: Foram incluidos 24 estudos, destacando-se
3 categorias tematicas, a saber, 1) acdo antiemética do gengibre — foi avaliada a nausea
(13 artigos; destes, 9 significativos) e émese (10 estudos; destes, 6 significativos); 2) acdo
no controle da nausea (11 artigos; destes, 6 significativos) e vomito (8 artigos; destes, 3
significativos) na fase aguda; 3) agdo no controle da ndusea (6 artigos; destes, 3 significativos)
e vomito (6 artigos; destes, 3 significativos) na fase tardia. Houve divergéncias dos métodos
utilizados. Consideragdes finais: Essa terapia complementar é de baixo custo e facil acesso,
mas ndo foi encontrada confirmagdo estatistica de sua efetividade no manejo da nausea e
vomito em pacientes oncoldgicos.

Descritores: Nausea; Vomito; Quimioterapia; Gengibre; Zingiber Officinale.

RESUMEN

Obijetivos: Identificar y discutir evidencias cientificas de los efectos del uso del jengibre
en el manejo de la ndusea y vomito inducidos por la quimioterapia. Métodos: Se trata de
revision integrante realizada por el referencial Ganong. Resultados: Han sido incluidos
24 estudios, destacandose 3 categorias tematicas: 1) accion antiemética del jengibre
— ha sido evaluada la nausea (13 articulos [9 significativos]) y emesis (10 estudios [6
significativos]); 2) accion en el control de la ndusea (11 articulos [6 significativos]) y vomito
(8 articulos [3 significativos]) en la fase aguda; 3) accion en el control de la ndusea (6 articulos
[3 significativos]) y vomito (6 articulos [3 significativos]) en la fase tardia. Hubo divergencias
de los métodos utilizados. Consideraciones finales: Esa terapia complementar ha sido
de bajo costo y fécil acceso, pero no ha sido encontrada confirmacién estadistica de su
efectividad en el manejo de la ndusea y vomito en pacientes oncolégicos.

Descriptores: Nausea; Vomitos; Quimioterapia; Jengibre; Zingiber Officinale.
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INTRODUCTION

According to the Instituto Nacional do Cancer (INCA- National
Cancer Institute)™, around 600,000 new diagnoses of the disease
will be made in 2018 and 2019, except for nonmelanoma skin
neoplasms, which is expected to present approximately 170,000
new episodes. Thus, a rate of 420,000 new cancers is expected
for the period.

The use of nutritional supplementation and plant-derived
treatments was frequent among patients with neoplasms®2.
Approximately 80% of cancer patients already consume vitamin
and mineral supplements, while 14% to 32% start using supple-
ments after the diagnosis of neoplasms#. These complementary
therapies may help in the management of adverse effects (such
as nausea, emesis, and mucositis) of pathology and treatment®*.
The area of integrative oncology systematizes the provision of
complementary evidence-based treatments associated with
traditional neoplasm therapy. These forms of therapy comprise
a variety of psychological and physical actions, natural products,
and changes in lifestyle©®,

Ginger has been used for many years as a drug for gastro-
intestinal disorders due to its chemical components. Ginger
Rhizome has a diversity of bioactive elements, including gin-
gerols, shogaols, zingiberene, zingerone and paradol, which can
encourage oral and gastric secretions, normalize gastrointes-
tinal motility, communicate with the 5HT3 and NK1 receptors
related to the nausea reflex and emesis resulting, for example,
from chemotherapy treatment, in addition to acting on free
radicals. However, it can also cause adverse reactions, such as
dermatitis and poor digestion, which can be confused with the
permanence of nausea®.

Some authors have observed that ginger can influence the
control of nausea and vomiting induced by chemotherapy,
however, divergences in the methodologies employed and con-
tradictory results hinder the convergence of conclusions®?. The
different evidence in the literature is also due to the performed
evaluation of symptoms at different stages of treatment, includ-
ing: anticipatory (before chemotherapy), acute (up to 24 hours
after administration of antineoplastic agent) and delayed (from
24 hours after administration up to 4 or 5 days later)®. Given this
scenario, we can ask:“What is the effect of ginger on controlling
chemotherapy-induced nausea and emesis in chemotherapy
patients?”This study proposes to answer this question.

OBJECTIVES

To identify and discuss published studies that evaluated the
effect of ginger consumption on the management of chemo-
therapy-induced nausea and vomiting.

METHODS

Ethical aspects

Ethical and legal aspects were considered, since we used

manuscripts published in international journals, and there is a
reference to the authors after the citation.
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Study Design, location, and period

This study conducted an integrative review of the literature,
that is, an investigation of scientific knowledge already elabo-
rated on an established content. In this perspective, the method
allows the synthesis of several published studies, thus providing
general conclusions about a field of investigation?. Ganong™"
was used as a theoretical framework to develop a review strategy.
Also, Check List Preferred Items for Systematic Reviews and Meta-
Analyses (PRISMA)"? was used to ensure the quality of this study
and detailed textual development and designing the diagram
that distinguishes the stages of selection of the included articles
(Figure 1). We made the selection of the articles in June and July
2018 in the city of Botucatu, SP, Brazil.

Additional records
identified by other sources
(n=0)

Records identified by
searching the database

(n=5315)
¢ :

‘ Selected records (n = 44) ’

(n=13)

‘

v

Deleted duplicate records ’

Full-text articles evaluated for eligibility
(n=24)

Studies included in the synthesis
(n=24)

[Included] [ Elegible ] [ Screening ] [Identiﬁcation]

Figure 1 - Selection diagram of the articles included in this integrative
review, according to Check List Preferred Items for Systematic Reviews and
Meta-Analyses, 201812

Sample: inclusion and exclusion criteria

Theinclusion criteria consisted of research with the descriptors
present in the title or abstract, and that addressed the effect of
ginger to control nausea and vomiting in patients undergoing
chemotherapy, without delimitation of publication time and
restriction of the study method. We excluded investigations
that did not have the abstract or full article available, systematic
and integrative reviews, studies that were in any language other
than English, Portuguese and Spanish, repeated publications,
gray literature - which publishes unpublished papers, including
congressional summaries and technical documents-, animal
research, or that were in progress and did not use the oral ad-
ministration of ginger.

Study protocol and results analysis

According to Ganong’s theoretical framework”, we included
the following steps:
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1st. Step: Research question selection

The recognition of the theme was performed, which comprises
the action of ginger to manage nausea and emesis induced by
chemotherapy. We considered the four components of the PICO %
strategy — Patient: those undergoing chemotherapy treatment;
Intervention: use of ginger orally; Comparation: groups that did
not use ginger or who used placebo; Outcomes: antiemetic action
of ginger. Based on this, the research question was developed:
“What is the effect of ginger on controlling chemotherapy-induced
nausea and emesis in chemotherapy patients?”

The selected search terms and their respective combinations
were in English through the MeSH (Medical Subject Headings)
Database: chemotherapy OR chemotherapies AND nausea AND
vomiting OR emesis AND ginger OR zingiber AND officinale OR
zingiber AND officinales. Through the DeCS (Health Sciences
Descriptors), the descriptors and combination used were, in
Portuguese, chemotherapy AND nausea AND vomiting OR emesis
AND Ginger OR Zingiber officinale. The boolean form, AND/OR,
was used to help find the studies of the online database.

2nd. Step: Sampling

We defined the sample in June and July 2018. For the selection
of publications, the utilized electronic databases were Emabase,
National Library of Medicine and Cochrane Library. In order to
maintain the quality of the review method, the selection of studies
was made by two evaluators, autonomously and blindly, follow-
ing the criteria of inclusion and exclusion stipulated. For this, the
initial step was to analyze the articles by the title and abstract; in
cases in which they did not present sufficient content to define
theinitial selection, the authors performed the full reading of the
investigation, and the solved the divergences when there was an
agreement between them. The critical analysis of this sampling
is essential to evaluate the internal validity of the review, as it is
an indication to prove the reliability, dimension and influence of
generalization of the conclusions of the review!".
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3rd. Step: Representation of the characteristics of the
research

To perform the collection, organization, and analysis of the data
and synthesis of knowledge, we described the characterization of
the investigations after a careful reading of the title, abstract, and
article. Thus, after completing this step, a table was elaborated
in Excel with the pre-selected studies for the integrative review.

4th. Step: Analysis of selected studies

To categorize the selected investigations, the researchers used
an instrument based on the synthesis matrix to synthesize and
integrate the results of the investigations, enabling the isolated
evaluation of each article, both at the methodological level
regarding the results of the research.

5th. Step: Analysis and interpretation of results

To summarize the evidence found, we performed readings,
categorization, and investigation of the articles related to the
proposed objectives, and the data were expressed in tables to
aid the interpretation.

6th. Step: Review report:

From the analysis of the data described in the synthesis matrix,
and the tables and graphs generated, the following step was to
perform the representative synthesis of the selected articles.

RESULTS

From the titles and abstracts analyzed, 1,798 articles were
in Embase, 3,329 were in the National Library of Medicine, and
188 the Cochrane Library. Of these, 24 studies met the inclusion
criteria, and Chart 1 presents the performed full reading and
synthesizing of the data.

Chart 1 - Characteristics of the clinical studies selected according to the reference, year/country, design/ number of patients, interventions, and out-

comes, Sao Paulo, Brazil, 2019

Reference Year/ De§|gn/Number of Interventions Outcomes
Country | patients
Randomized Continuous consumption of 1 gram
104 2017/ controlled clinical of ginger 2 times/day, for 6 cycles, by There were no differences between the control group
Iran - patients undergoing platinum treatment and the intervention group (p = 0,57).
trial, n =49 women. (carboplatin and paclitaxel)
2%3@;22?"“%0_ A dose of 1.2 g of ginger 4 times/day, for 5 | There was no significant difference between the placebo
509 2017/ controlled trigl ne days, in 3 cycles, by chemotherapy patients | group and the intervention group (p > 0.05) concerning
Australia 51 (19 men an d 35 with emetogenic potential from moderate | nausea and emesis. There were also no differences between
women). to high. the groups concerning the use of aprepitant (p > 0,05).
Double-blind, . . . The emesis was lower in the experimental group (p
randomized placebo- Consumptl.on of 10 g of ginger 2 times/day, < 0.001), similar to grade 3 vomiting (p = 0.001). The
16) 2017/ for 4 days, in 4 cycles, by chemotherapy . . - .
3 . controlled phase Il . . . . intensity of nausea was lower in the experimental
Thailand patients with emetogenic potential from : . .
study,n=96 (21 men moderate to high group (mild, > 17%; moderate, > 39%; and severe, >
and 75 women). 9n- 34%; p = 0.001).
2016/ Randomized controlled, 1 g ginger, 2 times/day, for 5 dgys, n Emesis: p = 0.5. There was no statistically significant
a7 A the 2nd and 3rd cycles, by patients - . A o
4 . double-blind, crossover . ’ L difference in the use of rescue medication, considering
Thailand - undergoing treatment with doxorubicin and o
study, n =34 women. cyclophosphamide. a significance level of 5%.

To be continued
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Chart1
Reference Year/ Des.lgn/Number of Interventions Outcomes
Country | patients
Randomized In the 1st cycle, mean FLIE score on day 1: p=0.147. In the
double-blinci 2nd cycle, mean FLIE score on day 1: p = 0.675. In the 1st
2017/ Iacebo—con{rolled 1 g ginger, 4 times/day, for 19 or 27 days cycle, day 2: p =0.782. In the 2nd cycle, day 2: p=0.733.
508 Ital %ulticenter study. n = during 2 cycles by patients undergoing In the 1st cycle delayed nausea: p =0.851. In the 2™ cycle
Y 244 (160 men an)g 84_ cisplatin treatment. delayed nausea: p = 0.379. Therefore, both cycles (1stand
women) 2nd) did not present statistically significant differences
’ considering significance level of 5%.
1g ginger, 4 times/day, for 3 days during 3 In the 1st cycle nausea: experimental group (j.36);
Prospective, cycles by patients undergoing treatment cc:garOI(]g;%?.F)cgrﬁgl'zrgucy(ﬂl%g??rza:cezlz er:;musggél
609 2016/ | randomized, placebo- | with Doxorrubicicin/cyclophosphamide; gx e’r)iménta;l rou (91] 42)pco.ntro.l rouy (137); ’
Thailand | controlled study,n= | cyclophosphamide/Doxorrubicicin/5- p group {142, cor group {1.3/);
- S therefore, nausea was higher in the group that used
150 women. Fluorouracil; Docetaxel/ Doxorrubicicin/ X inth | . P L.
cyclophosphamide ginger in the 2nd and 3rd cycle. Reduction of emesis in
4 ’ the experimental group from 1.4 to 0.71.
Randomized, double- . . Ginger was not effective for the management of
70 Tﬁz(a)i}:rid blind clinical trial, n = :hge 3;%'29322 times/day, for 10 days from nausea (p = 0.238), but it demonstrated benefits in the
65 women. ycle. incidence of vomiting (p <0.0001).
Randomized The incidence of emesis and intensity of nausea
gen 2015/ | and controlled Ginger consumption for 3 days, no further | were lower in the experimental group (p <0.05).
Turkey | experimental study, n | specifications. Nevertheless, the incidence of nausea did not change
=60 women. between groups.
o 2015/ Dotéble—.bllgd,l b ?jose gf ! ﬁ g of%lnger, 4 tlmes/day,;or There were no significant differences between groups
Australia | fancomizec placebo- ays, by € emot erapy patients wit . regarding adverse effects (p> 0.05)
controlled study, n=53. | emetogenic potential from moderate to high. o
2014/ Randomized, double- | Consumption of 10 mg of ginger, 2 times/day, | Significant reduction in the occurrence of acute (p =
102 Thailand blind, controlled for 4 cycles, by chemotherapy patients with 0.013) and delayed emesis (p < 0,001), acute nausea (p
clinical trial, n = 87. emetogenic potential from moderate to high. | = 0.002) and delayed (p <0.001).
Randomized, double- The incidence and intensity of anticipatory nausea
2013/ | blind, placebo- . . were significantly lower in the experimental group
(24)
1 Iran controlled clinical 1g of ginger, 4 times / day, for 6 days. (p =0.0008 vs. p = 0.0007), as well as in acute nausea
trial, n = 80 women. (incidence and intensity p = 0.0001).
In the 1st cycle, ginger reduced the intensity of nausea in
the 1st hour by 9%; in the 2nd hour, by 18.2%; in the 3rd
andomize ) . ) our, .7%; in the 4th hour, .7%; and, at the end o
Randomized Consumption of 0.25 g of ginger, 4 times/ hour, by 13.7%;in the 4th hour, by 22.7%; and, at the end of
2013/ | crossover clinical trial p -=> g OT gInger, & tn 24 hours, by 27.3%. Concerning vomiting, in the 1st cycle,
1209 day, for 2 cycles, by patients undergoing
Iran (Tst cycle, n = 44; and cis ’Iatin treatm’ent there was a reduction of 9.1% in the 1st hour, 9.1% in the
2nd cycle, n=31. P ’ 2nd hour, 9.1% in the 3rd hour, 4.6% in the 4th hour, and
4.7% in the final 24 hours. In the 2nd cycle, the intensity was
lower in the control group. The value of p in both was> 0.05.
Experimental group: a significant decrease in the
Randomized. open Consumption of 1.5 g of ginger, 3 times/ incidence of nausea in the period from 6 to 24 hours
1309 2012/ ilot clinical 'trie?l n= day, for 4 days, by patients undergoing after chemotherapy (p = 0.04). In the first 6 hours, on the
Iran ?OO women T treatment with docetaxel, epirubicin, second, third, and fourth day after chemotherapy, there
’ cyclophosphamide. was no difference between the groups in the incidence
of nausea, emesis (p> 0.05).
Randomized, double- Experimental group: reduction of acute nausea (p =
2012/ | blind, placebo- Consumption of 0.5 g, 1 g or 1.5 g of ginger P group: S ealp=
) . L . - 0.013 vs. 0.003). There was a reduction in anticipatory
142 United | controlled clinical trial, | for 1, 2 or 3 times / day, for 6 days for 3 he incid ¢ isin all
States | n=576 (55 men and cycles nausea (p <0.0001). The incidence of emesis in a
521 women) . patients was low (p = 0.5).
. _ All patients used ginger; of these, 5% had moderate to
152 2I231:a/ zg%sEecclg\S/e study, n = Consumption of 2 g of ginger for 3 days. severe acute nausea, 5% had moderate to severe acute
ycles. emesis, 15% had moderate to severe nausea and emesis.
Prospective Moderate to severe acute nausea was lower in the
randomized, double- Consumption of 1 or 2 g of ginger g)c(Steengnnf:st; : v?/;?;opvflzr:ir?'t%Oe?)()-*‘_.xMZg:wr:rtﬁ;IO sg:jere( _
" 2011/ | blind and randomized | according to weight, 5 or 6 times/day, for 3 P group {p =
16% X R X X 0.002). Moderate to severe delayed nausea was lower
India | institutional study, n days up to 3 cycles, by patients undergoing in the experimental group (p <0.001). Moderate to
=60 (40 men and 20 cisplatin / doxorubicin treatment. | z laved group pl oL h - |
women) severely delayed emesis was lower in the experimenta
’ group (p = 0.022).
Double-blind,
1760 52323 [ﬁﬁ:?;ggi’fnﬁ?éﬁelg fConsumpti(()in offO.S gé 1 g,for 159 Iof ginger | Experimental group: reductiog of nauzea (p =0.003).
e . or 3 times/day, for 6 days for 3 cycles. Acute nausea: p < 0,001, significant reduction.
States | clinical trial, n = 644 (64
men and 580 women).

To be continued
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Reference cYearl Des.lgn/Number of Interventions Outcomes
ountry | patients
Acute nausea: without aprepitant, p = 0.47; with aprepitant,
p = 0.55. Delayed nausea: without aprepitant, p = 0.69; with
Randomized, double- aprepitant, p = 0.01. Acute emesis: without aprepitant, p
2009/ | blind, placebo- A dose of 1.2 g of ginger, 4 or 8 times/day, =0.61; with aprepitant, p = 0.91. Delayed emesis: without
1860 United | controlled clinical for 3 days, by chemotherapy patients with | aprepitant, p = 0.88; with aprepitant, p =0.77. In the
States | trial, n=162 (40 men | emetogenic potential from low to high. experimental group using aprepitant, the intensity of
and 122 women). delayed nausea was higher (p = 0.01). At higher dosages of
ginger (2 g), there was a higher incidence of delayed nausea
(without aprepitant, n = 17; with aprepitant, n =9).
Nausea day 1: p = 0.875. Nausea day 2: p = 0.582.
Nausea day 3: p = 0.865. Nausea day 4: p = 0.294.
2004/ Randomized Consumption of 1 g of ginger, 4 times/day, | Nausea day 5: p = 0.554. Number of nausea days -
1962 . controlled clinical for 5 days up to the 2nd cycle, by patients from day 2 to day 5: p = 0.763. Control of emesis in
Thailand | ° ; . . : .
trial, n = 48 women. undergoing cisplatin treatment. the experimental group: p = 0.754. Considering a
significance level of 5%, the results were not statistically
significant.
R?QsdoeTtlif/eed’crossover Consumption of 1 inger, 2 times/day, for Complete nausea control: with ginger (62%),
33 2003/ | Prospecive: ' P 9ginger, - 2%, metoclopramide (58%) and ondansetron (86%).
20 " double-blind study,n | 3 days during 2 cycles, by patients being S
India |~ . X ? Complete control of emesis: with ginger (68%),
=50(11 men and 39 treated with combined cyclophosphamide. .
metoclopramide (64%) and ondansetron (86%).
women).
. There was no significant difference between the
Randomized, double- . . .
. . . . experimental and control groups in decreasing the
5 blind, placebo- Consumption of 0.5 g ginger, 2 times/day, o ; . .
@9 017/ L - . . incidence and intensity of delayed nausea and emesis
21 . controlled clinical for 5 days, by patients being treated with . - .
China — - N (p> 0.05). Delayed nausea: experimental group, 60.6%;
study, n = 140 (100 cisplatin. | 559 laved . - |
men and 40 women) control group, 72.5%. Delayed emesis: experimenta
group, 22.5%; control group, 26.1%.
Ra!ndomlzed, double- Consumption of 1 g of ginger, 4 times/day, | The incidence of emesis was lower in the experimental
35) 2017/ | blind, placebo- : ) : L _ _
22 e for 6 days, by chemotherapy patients with group in the anticipatory (p = 0.04), acute (p = 0.04) and
Iran controlled clinical . : . -
- emetogenic potential from low to high. delayed (p = 0.003) period.
trial, n = 80 women.
Randomized, double- Control of emesis: day 1 (experimental group, 42%;
blind, placebo- . . . control group 25%), day 2 (experimental group, 25%;
36) 2017/ | controlled crossover Consumpt.lon of 1 g ginger, 4.t|mes/d.ay, for control group, 19%) and day 3 (experimental group,
23 . ~ 3 days during 2 cycles, by patients being . . "
Iran clinical study, n = treated with cisplatin 19%; control group, 22%). Nausea control: day 1 (p =
36 (26 menand 10 P : 0.14),day 2 (p =0.31) and day 3 (p = 0.73), that is, p>
women). 0.05.
There was a reduction in the incidence and intensity of
2008/ Randomized, clinical delayed nausea in the experimental group, in addition
2467 United e No specified dose, 2 times/day, for 3 days. - h . ! .
study, n = 28. to a decrease in the use of antiemetic drugs, but it was
States L L
not statistically significant (p> 0.05).

Note: FLIE: Functional Living Index Emesis .

The articles on the subject began to be published in 2000,
and the territorial distribution of these publications was more
frequent in Iran and Thailand, with six investigations in each.

According to Chart 1, it is possible to observe that of the 24
intervention studies, 3 were crossover. Of these, one could not
evaluate the effectiveness of ginger use. Among the selected
articles, 13 are published in both databases: Embase and Pubmed.
Regarding the journal, the highest incidence (n = 4) of publica-
tions on the theme during the period analyzed was in Support
Care Cancer, considered Qualis Capes A2 in the nursing area;
consecutively, they are Journal of Clinical Oncology, Integrative
CancerTherapies, and Asian Pacific Journal of Cancer Prevention,
with an incidence of 2 investigations in each. It is noteworthy that
the studies were developed until phase Il (n =9), but there was a
higher frequency of phase | (n = 15) investigations.

In the studies evaluated, it was possible to identify three the-
matic categories: 1) antiemetic action of ginger; 2) its influence
on the control of nausea and vomiting in the acute phase (in the
first 24 hours after chemotherapy); 3) its influence on the control

of nausea and vomiting in the delayed phase (after 24 hours of
administration of antineoplastic agents up to 4 or 5 days later).

Regarding the antiemetic action of ginger, 13 studies observed
the action of ginger in nausea4162021:23:3037; of these, 9162339 pre-
sented significant results considering significance level of 5% (p
<0.00119; p = 0.0022%; p = 0.00012%; p = 0.0429; p = 0.0003%, p
=0.003%-39), As for emesis, 11 investigations315:16:20-21,23:25.28-29,3335)
described advantages in this therapy, and 6 presented a result with
a significance level of less than 5% (p < 0.0 011%?; p < 0.0001©%;
p < 0.052V; p = 0.0022; p = 0.0459),

Regarding the influence of this intervention on the control of
nausea and vomiting in the acute phase, 11 publications were
detected that analyzed nausea in the acute phase 15162239 among
which 8%39 detected advantages, but only 6 investigations had
statistically significant results with p < 5% (p =0.002%); p = 0.0001?%;
p = 0.04%9; p = 0.0003%", p = 0.003>3Y), Regarding emesis, 8 stud-
ies analyzed the acute stage!'41821-222427:2834; of these, 6(1223252834)
observed the therapeutic effect of ginger, but only 2 had significant
results considering significance level of 5% (p = 0.002%%; p = 0.04%%).
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Regarding the influence on the control of nausea and vomit-
ing in the delayed phase, 6 studies">'622232829 gnalyzed delayed
nausea, 4 observed advantages in the use of ginger'>2227-28, Of the
investigations, 3 had significant results (p < 0.0011%229)_|n the
emesis, 6 publications'52223.28-293% eyaluated the delayed phase,
and 4282935 described that ginger assisted in the management
of this symptom; of these, 322834 showed significant results (p
<0.0012%; p = 0.02229; p = 0.00365).

Anticipatory nausea was evaluated in 3 investigations?+#3%, of
which 2 demonstrated evidence of the beneficial effect of comple-
mentary ginger therapy (p = 0.00012¥ and p < 0.0001%); and, in
1 study, the significance level was higher than 5% (p = 0.04¢%).

Two investigations verified the antiemetic action of intercycle
ginger, in which one observed that the effect was advantageous,
and the other did not verify efficacy!'®?.

The scales used to assess the incidence and intensity of symp-
toms were varied; of these, stood out: Common Terminology Criteria
for Adverse Events (CTCAE)!"¢723, Rhodes Inventory of Nausea,
Vomiting and Retching (INVR)('>?229 and Edmonton Scale(162829),

Adverse manifestations were observed in isolation in six studies,
which comprised: constipation and reflux>22, heartburn@-273%),
headache®), vertigo®, skin rash?39, pruritus®®, intestinal dis-
comfort® — which may also be related to chemotherapy.

The samples from the studies were predominantly composed
of female people, and the mean age group showed variation
between 41 and 59 years, and only 1 study®® analyzed children
and young people between 9 and 21 years old. A total of 16
studies with a sample of fewer than 100 patients were published.

The type of cancer was addressed in 18 studies, of which 121%
17,19-20,22,24,26-27,30,32,35) analyzed the breast; and 4, the |Ung(18'27'30'34'36).
The pathology stage was addressed only in 4 studies!™'¢'®, and
in 2 of them, phase Il presented a higher occurrence™'?,

Seventeen studies exposed the chemotherapy protocol in-
vestigated, of which 6151622233135 eyaluated those who had
emetogenic potential from moderate to high but did not mention
the names of the drugs. Among the investigations that specified
the treatment, the platinum-based protocol was more recurrent,
which seven investigations mentioned (3172428313335 followed by
cyclophosphamide7:19.2633),

Among the exclusion criteria related to the use of concomitant
medications that could interfere with the results, eight studies
considered the use of anticoagulants!8202527.313436); foyr, warfa-
rin(16203536) and three, aspirin@3>3%, This consideration is due to
ginger having anticoagulant action.

Five studies evaluated the use of the aprepitant compound
associated with ginger(1>22283134 of which two reported that the
combination interfered with the improvement of symptoms®'34,

Within category 1, dosage and posology were also considered.
From this perspective, it was possible to observe that 14 studies
presented the dosage of 1 g of ginger per day, and the number
of capsules diversified according to the number of milligrams
of each tablet, the more common consumption was four times
(10 articles) or two times (9 publications) per day. Most of the
investigations reported that ginger powder at a dose of 1 g/day
softened the clinical nausea of various causes#19-202427.29-3032:33.35),
The most analyzed periods of use were three days (8 investiga-
tions) and five days (5 studies). Of these publications, four reported

Benefits of ginger in the control of chemotherapy-induced nausea and vomiting
Borges DO, Freitas KABS, Minicucci EM, Popim RC.

the onset of ginger use three days before chemotherapy; one
observed it five days earlier, and the others on the day of treat-
ment. All investigations in which complementary therapy began
in the three and five days before chemotherapy, demonstrated
the benefits of ginger.

Seven studies reported the number of active components of
the capsule, which specified the concentration of gingerol in an
interval of 1.4% to 5%, and 5% was the most frequent composi-
tion, described in 4 articles. Regarding shogaol, four investigations
used it in the ratio between 0.00112 and 0.0085, and the dosage
0.00092 repeatedly occurred in 2 articles. Thus, we observe the
divergence in the studies in the capsule formulation, so that it is
not possible to compare the results concerning the bioavailability
of this complementary therapy. Only four studies have described
performing a validation test on the content of the capsule’s ac-
tive components; of these, three specified performing the test
by high-efficiency liquid chromatography!'>222631,

DISCUSSION

We did not include the review studies in this manuscript,
however, in the literature, it is possible to observe that, in the
first investigation with this type of design, published in 2000,
concluded that the analyzed clinical data were insufficient to
obtain definite evidence. However, it highlighted that ginger is
believed to be a potential natural antiemetic drug®®. This result
is consistent with the results of the first published clinical trials.
New reviews were carried out only in 2012, that is, after more
than a decade, and the results were contradictory, and it is not
possible to prove statistically significant benefits from the action
of ginger®-*?, However, from 2013, the benefits of ginger began
to be confirmed; and, from 2015 to 2018, published reviews
observed the advantages of this integrative therapy, when as-
sessing different methodologies“**”,

In Brazil, since 2016, there is the National Policy and Program
for Medicinal Plants and Herbal Medicines, which presents
guidelines for their management, production, cultivation, com-
mercialization, monitoring, communication strategies, human
resources, qualification, validations, the definition of concepts,
among others. Thus, these guidelines enable the production of
equipment and fundamental technologies for quality assurance
and control, promotion of the production system, and the creation
of methods for monitoring and analyzing technology inclusion®“®.

In this context, the World Health Organization (WHO) published
guidelines for monitoring and pharmacovigilance of medicinal
plants in 2003, in which it recommends the inclusion of me-
dicinal plants, traditional and complementary medicine; defines
concepts; addresses medication errors, efficacy, excess and drug
combinations and interactions; recognizes adverse reactions and
prevention methods; estimates risks and event prevention. Such
material intends to support member countries in qualifying in
pharmacovigilance; insert plants in the International Pharmaco-
vigilance System; standardize terms and classifications; encour-
age and consolidate international exchanges of information and
safety instructions between centers; and enable security. These
types of policies prevent the intentional or accidental introduc-
tion of prohibited or restricted components, the modification

Rev Bras Enferm. 2020;73(2):20180903 6 of 10



of constituents, contamination with toxic substances, and the
inadequate information of the declared content when consider-
ing the actual content“-59,

However, it is possible to observe that, in the literature, there
is no disclosure of data regarding formulation, extraction meth-
ods, quality control, and validation, which can interfere in the
bioavailability of the active components derived from ginger.
Only four studies cited the validation test for the content of the
active components of the'>?2263"capsule, and this lack of quality
control may interfere with the evidence.

In this context, the antiemetic and anti-inflammatory ac-
tion of ginger is related to its bioactive components, including
gingerol and shogaol, which can manage nausea and emesis,
body temperature, cough, inflammation and systemic blood
pressure™. Thus, it reinforces the need to standardize the dose
of the bioactive components of ginger in the composition of the
capsules concomitantly with quality control.

In such a scenario, the effectiveness of ginger in a capsule for
reduction of acute and anticipatory nausea at a dosage of 1 g
/ day was demonstrated, with the protocol starting three days
before chemotherapy administration until the following three
days, associated with antiemetic treatment®. Another article
with a similar methodology presented the same positive result
concerning acute and anticipatory nausea, and the early use of
ginger was related to the induction of 5-HT3 binding with con-
sequent stimulation of detoxification enzymes that neutralize
oxidative damage to the tissues causing these gastrointestinal
symptoms. Besides, in this clinical trial, it was observed that lower
doses of ginger are more beneficial than higher doses, as these
can saturate the base of receptors of the mechanism of action®”.
Likewise, a study that analyzed the dosagesof 0.5g9,1g,and 1.5g
showed greater effectiveness of the two smaller compositions©?.

Additionally, ginger has demonstrated its antiemetic action as
a complementary therapy to the drugs ondansetron (8mg) and
dexamethasone (12 or 8 mg according to emetogenic potential),
by the intravenous route, on the day of chemotherapy applica-
tion. Also, from the 2nd to the 4th day, orally, when combined
with metoclopramide 10 mg three times/day as a standard treat-
ment for patients with solid tumors as well as combined with
palonosetron and dexamethasone®. However, two studies could
not prove the effectiveness of ginger in breast cancer patients
undergoing chemotherapy with high emetogenic potential,
when combined with ondansetron (8 mg) and metoclopramide
(10 mg) as a standard protocol which include, as needed, rescue
drugs (ondansetron domperidone or metoclopramide), in the
days after chemotherapy’2). It is concluded that the antiemetic
action of ginger was observed when used concomitantly with
conventional preventive treatment both on the day of chemo-
therapy administration and on the following 4 days.

One publication compared the effect of ginger to 40 mg/day
of metoclopramide in the delayed period (2nd to 5th day after
chemotherapy). However, its effectiveness was not superior to
conventional therapy with granisetron and dexamethasone in
patients with breast cancer undergoing chemotherapy protocols
with moderate to high emetogenic potential®. A study that ana-
lyzed patients undergoing cisplatin treatment®? made a similar
comparison, and also another, which evaluated participants in
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combined treatment with cyclophosphamide. However, this one
observed that ondansetron was more effective than ginger and
metoclopramide®.

The combined therapy of ginger extract in a dosage of 2 g/
day with aprepitant caused an increase in the intensity of nausea
and delayed vomiting®". However, there is a divergence in the
result when using the dosage 0.5 g/day, in which there were
no significant differences in the incidence and severity of these
symptoms®4, As previously mentioned, we emphasized that
the action of ginger was more effective in smaller doses. There
are doubts regarding the influence of ginger combined with
aprepitant in reducing gastrointestinal absorption and amplify-
ing its motility with a consequent decrease in gastric emptying
time and the antiemetic effectiveness of the drug®", so there is
a need for further studies to confirm this statement.

The divergence of results regarding the combined ginger
therapy with the standard antiemetic protocol may be related
to the different methodologies employed.

Regarding the characteristics of the samples, there is evidence
that women are more likely to have symptoms of nausea and
vomiting induced by chemotherapy than men®“®. Thus, sex may
have contributed to the patient’s reaction to ginger therapy by
decreasing the intensity of the symptom and, thus, contributing
to the effectiveness of antiemetic therapies.

Study Limitations

There are still many controversial studies regarding the benefits
of ginger. This fact is due to the scarcity of supporting evidence
because of the small number of investigations, as well as the
lack of standardization of the sample, composition, method,
and period of use.

Contributions to the field

Nausea and emesis are significant symptoms in patients un-
dergoing chemotherapy, because, despite the various existing
therapies, they continue to be reactions of high incidence. There-
fore, the inclusion of complementary evidence-based therapy
associated with traditional pharmacological treatment can assist
in managing the incidence and intensity of these adversities that
affect the patient’s quality of life and routine. Although the results
on the benefits of ginger for the management of gastrointestinal
adverse reactions induced by chemotherapy are conflicting, the
present study allowed the integration of knowledge on the sub-
ject; the identification of varied theoretical and methodological
approaches; and the detection of the limitations of investigations
that may interfere with the evidence. Therefore, this integrative
review can contribute to the development of future research.

FINAL CONSIDERATIONS

In this study, it was possible to observe that the results on the
benefits of ginger for the management of nausea and emesis in
the acute and delayed stages are contradictory. The difficulty
found for the convergence of the evidence was related to the
heterogeneity of the samples, the diversity of the antiemetic
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treatment used, the lack of standardization in the dosage and  inexpensive, easy to access, and some studies have demonstrated
formulation of the active components. There is a need for future its effectiveness in controlling nausea and vomiting induced by
studies to understand better and standardize its use to assess  chemotherapy. However, other studies with standardized meth-
its bioavailability in the body. This complementary therapy is  odology will contribute to a better definition of care protocols.
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