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Abstract

Objective: To identify scientific evidence available in the literature and
analyze the action of antifungal drugs used for the treatment of
vulvovaginal candidiasis. Methods: Integrative literature review
conducted in the databases Medline/PubMed, Embase, Web of Science,
Cochrane Library, CINAHL, SCOPUS and VHL; with the descriptors
"woman", "antifungal agents"; "vulvovaginal candidiasis". Results: Ten
scientific articles published between 1983 and 2020 were obtained. Of
these, four were developed in Iran; followed by Mexico, England,
Taiwan, Thailand, Denmark, and the United States. In terms of
methodological design, most studies are clinical trials (n=8), and two
are cross-sectional studies. Regarding the level of evidence, eight are
level II, and only two investigations are level IV. Concerning the
antifungal drugs used in the treatment, there was a predominance of
clotrimazole (n=4; efficacy ranging from 42.4% to 98.3%), followed by
econazole (n=2; efficacy between 39% and 89%), combined or not with
another antifungal drug. Conclusion: The use of clotrimazole stands
out, as it is highly effective in the treatment of vulvovaginal candidiasis.
This study contributes to the advancement of knowledge and
improvement of the clinical practice of nursing and other health
professionals. It is expected that these results will encourage further
studies and update clinical practices.

Descriptors: Women; Antifungal Agents; Candidiasis, Vulvovaginal.

Whats is already known on this?

The scientific literature presents conflicting evidence on the efficacy of antifungal
drugs in the treatment of vulvovaginal candidiasis, justifying an integrative review to
synthesize and evaluate the available information.

What this study adds?

It contributes with relevant information on the effective use of antifungals in the
treatment of vulvovaginal candidiasis, assisting healthcare professionals in choosing
the appropriate therapy for this fungal condition.
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Resumo

Objetivo: Identificar evidéncias cientificas disponiveis na
literatura e analisar a agdo dos antifingicos utilizados para o
tratamento da candidiase vulvovaginal. Métodos: Pesquisa de
revisdo integrativa da literatura conduzida nas bases de dados
Medline/PubMed, Embase, Web of Science, Cochrane Library,
CINAHL, SCOPUS e BVS; com os descritores “mulher”, “agentes
antifingicos”;  “candidiase  vulvovaginal”.  Resultados:
Obtiveram-se dez artigos cientificos publicados entre 1983 e 2020.
Destes, quatro foram desenvolvidos no Ird; seguidos por Meéxico,
Inglaterra, Taiwan, Taildndia, Dinamarca e Estados Unidos. A
maioria dos estudos sio ensaios clinicos (n=8), e dois sdo estudos
transversais. No tocante ao nivel de evidéncia, oito sio nivel I, e
apenas duas investigacdes sio nivel IV. Quanto aos antifiingicos
utilizados no tratamento, houve predomindncia do clotrimazol (n=4;
eficicia variando de 42,4% a 98,3%), seguido pelo econazol (n=2;
eficdcia entre 39% a 89%), combinados ou ndo a outro antifiingico.
Conclusdo: Destaca-se o uso do clotrimazol, pois apresenta alta
eficicia no tratamento da candidiase vulvovaginal. Este estudo
contribui para o avanco do conhecimento e do aprimoramento da
pritica clinica da enfermagem e de outros profissionais da satide.
Espera-se que esses resultados incentivem novos estudos e a
atualizacdo das priticas clinicas.

Descritores: Mulher. Antifiingicos, Candidiase vulvovaginal

Resumén

Objetivo: Identificar la evidencia cientifica disponible en la
literatura y analizar la accion de los antifiingicos utilizados para el
tratamiento de la candidiasis vulvovaginal. Métodos: Revision
bibliogrifica integradora realizada en las bases de datos
Medline/PubMed, Embase, Web of Science, Cochrane Library,
CINAHL, SCOPUS y BVS; con los descriptores "woman",
"antifungal agents"; "vulvovaginal candidiasis". Resultados: Se
obtuvieron diez articulos cientificos publicados entre 1983 y 2020.
De ellos, cuatro se desarrollaron en Irin; seguido de México,
Inglaterra, Taiwdn, Tailandia, Dinamarca y Estados Unidos. La
mayoria son ensayos clinicos (n=8), y dos son estudios
transversales. En cuanto al nivel de evidencia, ocho son de nivel II,
y solo dos investigaciones son de nivel IV. En cuanto a los
antifiingicos utilizados en el tratamiento, predomina el clotrimazol
(n=4; eficacia entre 42,4% y 98,3%), seguido del econazol (n=2;
eficacia entre 39% y 89%), combinado o no con otro antifiingico.
Conclusioén: Destaca el uso de clotrimazol, por su alta eficacia en el
tratamiento de la candidiasis vulvovaginal. Este estudio contribuye
al avance del conocimiento y a la mejora de la prictica clinica de
enfermeria y otros profesionales sanitarios. Se espera que estos
resultados estimulen la realizacion de nuevos estudios y la
actualizacién de las prdcticas clinicas.

Descriptores: Mujeres. Antifiingicos. Candidiasis Vulvovaginal

INTRODUCTION

Vulvovaginal candidiasis (VVC) is characterized as an infectious process of the female lower
genitourinary tract, caused by different species of candida - such as Candida albicans, glabratra and krusei,
the first being the most commonly found, accounting for about 80% of cases. Such fungi compromise
women's health and mainly affect the vulva and the vagina.(®

The VVC is a condition frequently observed among users treated in health services, and can be
diagnosed based on signs and symptoms, as well as laboratory findings. The latter refers to the use of sterile
swabs to collect the sample to be examined in order to characterize the vaginal flora.?

This infection presents characteristic signs and symptoms, such as pruritus, edema, hyperemia in

the perineal, perianal and inguinal regions, in addition to vaginal discharge in lumps, similar to "curdled
milk". It is noteworthy that symptoms are exacerbated during the premenstrual period, when vaginal
acidity increases.®)

In the face of the clinical picture of candidiasis, it is necessary to intervene, either by treatment with
antifungal drugs or, more recently, by herbal therapy.® Thus, in clinical practice, drugs are still chosen, so
that the most used for the treatment of imidazole and triazole agents are fluconazole, miconazole,
clotrimazole and ketoconazole, and for polyene agents, nystatin and some formulations containing
anthofericin B are more frequently applied.®

Still with regard to the treatment of VVC, the abusive use of conventional treatment is understood
as a limiting factor, since the drugs are freely available in drugstores, allowing self-medication and the
emergence of resistant species through indiscriminate and long-term use.()

In this sense, although it is perceived as a notable health problem, being triggered by multiple
factors, one must take into account not only the susceptibility of the host, but also the knowledge to carry
out a careful evaluation, which includes treatment. Therefore, such measures are considered challenging
for nursing professionals who work in the promotion, prevention and screening of this pathology, through
cytopathological examination.

In view of the above, it is essential that health professionals, especially nurses, keep up to date with
the latest pharmacological approaches available for the treatment of vulvovaginal candidiasis. This
continuous updating will enable them to provide patients with accurate guidance and assist them in
making informed decisions about treatment. Moreover, constant updating is essential to ensure the quality
and effectiveness of the care provided to patients, as well as to maintain the safety and effectiveness of the
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treatments used. It is emphasized that there are gaps in the contextualization of the object of this research,
important to knowledge, and that need to be addressed.

In this perspective, in view of the construction of the state of the art on VVC, the present study
aims to identify scientific evidence available in the literature and analyze in this scientific literature the
action of antifungals used for the treatment of VVC.

METHODS

This is an integrative review, structured in six distinct stages: 1) elaboration of the research
question; 2) definition of databases and criteria for inclusion and exclusion of studies; 3) definition of the
information to be extracted from the selected studies; 4) evaluation of the studies included in the review;
5) interpretation of the results; 6) presentation of the review/synthesis of knowledge.®)

The study was guided by a protocol prepared by the researchers. The research question was
elaborated according to the Population Interest Context (PICo) strategy.® The following structure was
considered: P - woman; I - antifungal agents; Co - vulvovaginal candidiasis. Thus, the present question was
elaborated: which antifungal agents are used for the treatment of vulvovaginal candidiasis and their
efficacy in the treatment of the signs and symptoms of this pathology?

The bibliographic survey was carried out in January 2023, through access to virtual databases:
Medical Literature Analysis and Retrieval System Online (MEDLINE), accessed through the PubMed
portal; Embase; Web of Science (WOS); Cochrane Library; CINAHL, SCOPUS and LILACS, via the Virtual
Health Library (VHL).

The inclusion criteria were: primary article, with quantitative method; sample in human model
(i-e., that did not describe the use of these drugs in in vitro research or using mice); published in English,
Spanish or Portuguese and available in full. The exclusion criteria were: review studies; short articles;
conference abstracts; editorials; theses; dissertations; viewpoints; and essays. There was no time
delimitation.

The results were analyzed by two independent authors (KFGM/CDAF) to ensure the quality and
validity of the conclusions presented. This means that each author conducted a separate analysis of the
data and then compared their results to ensure they reached similar conclusions. This process of double
analysis is a common practice in integrative reviews as it helps to minimize errors and increase the
reliability of the results presented. In addition, the independent analysis of the authors allows a critical
appraisal of the included studies and helps to identify knowledge gaps in the area in question.

For the search, controlled descriptors and synonyms were used, as required by each of the
databases searched. It is reiterated that for the search carried out in the VHL, in order to identify a greater
scope of descriptors, their hierarchical codes were used, accompanied by the truncation symbol.

To systematize the sample collection, the advanced and sensitive search form was used, in order
to respect the peculiarities and distinct characteristics of each database. The descriptors were combined
with each other with the Boolean OR connector, within each set of terms of the PICo strategy and then
crossed with the Boolean AND connector, as shown in the Table. 1.

Table 1. Search strategies and databases. Teresina, Piaui, Brazil, 2023.

(("Women"[Mesh] OR (Girls) OR (Girl) OR (Woman) OR (Women's Groups) OR
(Women Groups) OR (Women's Group)) AND ("Antifungal Agents"[Mesh] OR
(Agents, Antifungal) OR (Therapeutic Fungicides) OR (Fungicides, Therapeutic) OR
(Antifungal Agent) OR (Agent, Antifungal) OR (Antibiotics, Antifungal) OR
(Antifungal Antibiotics))) AND (" Candidiasis, Vulvovaginal"[Mesh] OR (Vulvovaginal
Medline via Pubmed Candidiasis) OR (Moniliasis, Vulvovaginal) OR (Vulvovaginal Moniliasis) OR (Genital
Vulvovaginal Candidiasis) OR (Candidiasis, Genital Vulvovaginal) OR (Vulvovaginal
Candidiasis, Genital) OR (Vaginitis, Monilial) OR (Monilial Vaginitis) OR (Candidiasis,
Genital) OR (Genital Candidiasis) OR (Vaginal Yeast Infections) OR (Infection, Vaginal
Yeast) OR (Infections, Vaginal Yeast) OR (Yeast Infection, Vaginal) OR (Yeast
Infections, Vaginal) OR (Vaginal Yeast Infection))

"Women"[Mesh] OR (Girls) OR (Girl) OR (Woman) OR (Women's Groups)
OR (Women Groups) OR (Women's Group) (Todos os campos) and "Antifungal
Agents" [Mesh] OR (Agents, Antifungal) OR (Therapeutic Fungicides) OR (Fungicides,
Therapeutic) OR (Antifungal Agent) OR (Agent, Antifungal) OR (Antibiotics,
Antifungal) OR (Antifungal Antibiotics) (Todos os campos) and "Candidiasis,
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Vulvovaginal" [Mesh] OR (Vulvovaginal Candidiasis) OR (moniliasic, Vulvovaginal)
Web of Science OR (Vulvovaginal moniliasic) OR (Genital Vulvovaginal Candidiasis) OR (Candidiasis,
Genital Vulvovaginal) OR (Vulvovaginal Candidiasis, Genital) OR (Vaginitis, monilia)
OR (monilia Vaginitis) OR (Candidiasis, Genital) OR (Genital Candidiasis) OR (Vaginal
Yeast Infections) OR (Infection, Vaginal Yeast) OR (Infections, Vaginal Yeast) OR (Yeast
Infection, Vaginal) OR (Yeast Infections, Vaginal) OR (Vaginal Yeast Infection) (Todos
0s campos)

(ALL ( "Women" [mesh] OR (girls) OR (girl) OR (woman) OR ( "Women's
Groups" ) OR ( "Women Groups" ) OR ( "Women's Group" ) ) AND ALL (
"Antifungal Agents" [mesh] OR ( "Agents, Antifungal" ) OR ( "Therapeutic
Fungicides" ) OR ( "Fungicides, Therapeutic" ) OR ( "Antifungal Agent" ) OR (
"Agent, Antifungal" ) OR ("Antibiotics, Antifungal" ) OR ("Antifungal Antibiotics"
)) AND ALL ("Candidiasis, Vulvovaginal" [mesh] OR (" Vulvovaginal Candidiasis"
SCOoPuUs ) OR ("Moniliasis, Vulvovaginal" ) OR (" Vulvovaginal Moniliasis" ) OR (" Genital
Vulvovaginal Candidiasis" ) OR ( "Candidiasis, Genital Vulvovaginal" ) OR (
"Vulvovaginal Candidiasis, Genital" ) OR ( "Vaginitis, Monilial" ) OR ( "Monilial
Vaginitis" ) OR ("Candidiasis, Genital" ) OR ("Genital Candidiasis" ) OR (" Vaginal
Yeast Infections" ) OR ("Infection, Vaginal Yeast" ) OR ( "Infections, Vaginal Yeast"
) OR ("Yeast Infection, Vaginal" ) OR (" Yeast Infections, Vaginal" ) OR (" Vaginal
Yeast Infection" ) ) )

'female'/exp OR (females) OR (woman) OR (women) AND 'antifungal agent'/exp OR
(anti fungal) OR (anti fungal drug) OR (anti-fungal) OR (antibiotics, antifungal) OR
(antifungal) OR (antifungal agents) OR (antifungal drug) OR (antifungal, topical) OR
(antifungals) OR (antifungals, ophthalmic) OR (antifungals, topical) OR (antifungus
agent) OR (antimycotic) OR (antimycotic agent) OR (antimycotic drug) OR (fungistatic
EMBASE agent) OR (fungostatic agent) OR (mycostatic agent) OR (topical antifungal) OR (topical
antifungal agent) OR (topical antifunga) AND 'vagina candidiasis'/exp OR (Candida
vaginitis) OR (candidiasis vaginalis) OR (candidiasis, vaginal) OR (candidiasis,
vulvovaginal) OR (vaginal candidiasis) OR (vulvovaginal candidiasis)

(mh: mulheres OR (mulheres) OR (women) OR (mujeres) OR (meninas) OR (mulher)
OR mh:m01.975*) AND (mh: antifiingicos OR (antifiingicos) OR (" Antifungal Agents
") OR (antifiingicos) OR ("Agente Antifiingico") OR ("Agente Antimicético") OR
("Agentes Antifiingicos") OR ("Agentes Antimicoticos") OR ("Antibioticos
Antifiingicos") OR (antifiingico) OR (antimicotico) OR (antimicéticos) OR (" Fungicidas
Terapéuticos") OR ("Firmaco Antifiingico") OR ("Medicamento Antifiingico") OR
("Medicamento Antimicotico") OR mh:d27.505.954.122.136*) AND ( mh: "Candidiase
LILACS (via VHL)* Vulvovaginal" OR (" Candidiase Vulvovaginal") OR (" Candidiasis, Vulvovaginal") OR
("Candidiasis Vulvovaginal") OR ("Candidiase Genital") OR ("Candidiase Genital
Vulvovaginal") OR (" Candidiases Genitais") OR ("Infecgoes Vaginais por Leveduras")
OR ("Moniliase Vaginal") OR ("Moniliase Vulvovaginal") OR (" Vaginite Monilial")
OR ("Vaginite por Monilia") OR mh: ¢01.150.703.160.190* OR mh:
¢12.050.351.500.894.906.820.500* OR mh: ¢12.050.351.500.944.902.737.500* OR mh:
¢12.100.250.894.906.820.500* OR mh: ¢12.100.250.944.902.737.500*) AND (
db:("LILACS"))

(MH "Women+")

CINAHL (MH "Antifungal Agents+")
(MM "Candidiasis, Vulvovaginal")

51 AND S2 AND S3
#1 MeSH descriptor: [Women] explode all trees
Cochrane Library #2 MeSH descriptor: [Antifungal Agents] explode all trees
#3 MeSH descriptor: [Candidiasis, Vulvovaginal] explode all trees
#1 AND #2 AND #3
Legend: *Search by category of the term
Source: authors (2023).

To ensure access to the content in its entirety, the articles were accessed through the journal portal
of the Coordination for the Improvement of Higher Education Personnel (CAPES), in an area with Internet
Protocol (IP) recognized by the Federal University of Piaui.

The studies found were imported into the Endnote Web bibliographic reference management
software to exclude duplicates. Then, the Rayyan QCRI(9 application was used to read titles and abstracts,
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excluding those that did not answer the research question, and the selection of articles that would fit for
reading in their entirety.

For the extraction and synthesis of information from the selected studies, the form of the Red de
Enfermerfa en Salud Ocupacional (RedENSO Internacional) was adapted.( The following information
were extracted: year of publication; country; study design; study objective; level of evidence.

The level of evidence was determined by the following classification: level I - meta-analysis of
randomized controlled studies; level II - experimental study; level Il - quasi-experimental study; level IV
- descriptive/non-experimental study or with a qualitative approach; level V - case report or experience;
level VI - consensus and expert opinion. (12

A total of 4,559 publications were identified and, after applying the inclusion and exclusion criteria,
10 articles were selected for the final sample of this review. For the selection of publications, the
recommendations of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
were followed(3), presented in Figure 1.

Figure 1. Flowchart of selection of primary studies, based on the PRISMA recommendation. Teresina, Piaui, Brazil,
2023.

/ Studies identified in the databases: \

4559
Medline: 638; (
Embase: 3.121; Exclusion of
Cochrane: 0; duplicate studies:
WOS: 170; 1326
SCOPUS: 598;
LILACS: 32;
CINAHL: 02

- /

Identification

Studies excluded after reading
titles and abstracts:
Sample in non-human model:
686
Did not address antifungal
drugs: 1506
Did not address candidiasis: 626
Case reports: 103
Reports: 10
Protocols: 6
Reviews: 140

Studies for full reading and Guidelines: 36
eligibility assessment:

Studies selected for reading of
titles and abstracts:

3233

Selection

120

Eligibility

Studies excluded after reading the full text:
Protocol: 4
Did not address candidiasis: 12
Sample in non-human model: 30
Studies included in the review: Not addressing antifungal treatment only: 45
10 Not available in full text: 9
Case report: 4

Source: authors (2023).
As this is an integrative review, the research was not submitted to the Research Ethics Committee,

but the ideas of the authors of the publications used in the development of this study were maintained. The
critical analysis and qualitative synthesis of the selected studies were performed descriptively.
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The 10 articles selected for the final sample of this study were published between 1983 and 2020.

Of these, four were developed in Iran, the others were produced in Mexico, England, Taiwan, Thailand,
Denmark, and the United States. Regarding the methodological design, most studies are clinical trials
(n=8), and two are cross-sectional studies.

Thus, regarding the level of evidence, eight studies are level II, and only two investigations are

level IV. Regarding the antifungal drugs used in the treatment, there was a predominance of clotrimazole
(n=4), followed by econazole (n=2), combined or not with another antifungal drug. A summary of the
studies is presented in Table 2.

Table 2. Articles selected for composition of the final sample. Teresina, Piaui, Brazil, 2023.
Years Country Design Objective Level of Outcome
evidence

To evaluate the efficacy and The experimental treatment, made
tolerability of A. with the extract of A. pichinchensis
pichinchensis extract was able to significantly (73.3%)
2017014 | Mexico Clinical (intravaginal Level II reduce the signs and symptoms of
Trial administration) in patients vulvovaginal candidiasis.
with vulvovaginal Clotrimazole, in turn, reduced by
candidiasis 81.7% - (administered over six days).
(administered over six days).
To compare the efficacy of The highest rate of efficacy in the
Anethum graveolens L. (dill) recovery of signs and symptoms
201819 | Iran Clinical vaginal cream with | Level IT belonged to the group that used
Trial clotrimazole 1% vaginal Clotrimazole (98.3%).
cream for treating
vulvovaginal candidiasis.
To determine if the use of All clinical symptoms presented by
the vaginal tablet which the study participants improved
contains Rosa damascena, with the use of the vaginal tablet
202006 | Iran Clinical Punica granatum L. | Level II (Punica granatum L + Querqus
Trial (Punicaceae), Querqus infectoria Oliv. + Myrtus communis L.
infectoria  Oliv,  Myrtus + Nardostachys jatamansi), for three
communis L. (Myrtaceae) days. The clinical cure rate in the
and Nardostachys jatamansi control group (63.045%) was
(Caprifoliaceae) could significantly higher than in the
alleviate the symptoms of placebo group.
vulvovaginal candidiasis.
To compare the clinical and All participants had moderate to
laboratory cure rate very  high  satisfaction and
of dequalinium chloride with tolerability with both treatment
20207 | Thailand Clinical that of clotrimazole in Thai | Level II regimens. However, patients using
Trial women who had Clotrimazole (42.4%) were found to
vulvovaginal candidiasis. have greater microscopic
improvement than those using
dequalinium chloride - (used for six
days)
Comparing standard By means of the chi-square test, there
outpatient treatment using was an association between the use
Iran Clinical clotrimazole, with | Level II of Clotrimazole and chamomile
202009 Trial chamomile extract cream. extract cream for the improvement
of symptoms such as: discharge,
itching, burning and "strawberry
neck" (p<0.001) (administered for
five days).
To evaluate the efficacy, The sample was divided into two
acceptability, and safety of groups: group A received vaginal
treatment with single-dose Sertaconazole and group B,
2006119 | Taiwan Clinical vaginal tablets of | Level II Econazole - for three days.
Trial sertaconazole (500 mg)
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compared with Those patients in group A had a
conventional treatment better response to signs and
with 3-dose vaginal tablet symptoms (95%), while group B had
of econazole (150 mg) for only a 39% success rate.
vulvovaginal candidiasis.
To evaluate the clinical and There was no statistically significant
mycological efficacy of difference in the cultures between
weekly treatment with the fluconazole (90.8%) and placebo
20040 | United Clinical fluconazole compared to | Level Il patients. However, six months later,
States Trial placebo in reducing the patients receiving placebo were
frequency  of  clinical found to have a significantly higher
episodes  of  recurrent rate of clinical recurrence compared
vulvovaginal candidiasis. to those receiving fluconazole -
(given in three doses every 72
hours).
To evaluate and compare There was significant improvement
the combination of oral and in symptoms in all patients of the 3
1991@) | India Cross- vaginal treatment | Level IV | groups investigated, with the
sectional medications for vaginal combination of therapies (oral
candidiasis. ketoconazole + vaginal miconazole -
98%) giving the best results. (Group
1 received ketoconazole for 5 days,
group 2 used miconazole for 14 days
and group 3 used the combination of
drugs for 14 days).
To examine the efficacy of At the first assessment, after one
tioconazole for the week of Tioconazole use, only 3 of 28
198522 | Denmark Cross- treatment of patients with | Level IV | patients had a positive vaginal
sectional vaginal candidiasis. culture for C. albicans, resulting in a
mycologic cure rate of 89.3%. At the
second and third assessment (2 and
4 weeks after treatment initiation),
the mycologic cure rates were 88.5%
and 78.6% respectively -
(administered for three days).
To compare the All signs and symptoms were
efficacy of these two resolved in both treatment groups
1983@) | England Single antifungal agents | Level II (Clotrimazole 97% and Econazole
blind (econazole and 89%). With the exception of one
clinical clotrimazole) in the patient, from the clotrimazole group,
trial treatment  of  vaginal who encountered difficulty in using
candidiasis. the medication, causing a break in
treatment - (use for three days).
Source: authors (2023).
DISCUSSION

The results of this review indicated a low number of articles addressing antifungal drugs and their

efficacy in the treatment of VVC, especially when it comes to tests performed in women, since an expressive
number of productions were observed that portray the use of these drugs in in vitro research or using mice.
This preference, in addition to ethical precepts, will be due to the need for azole drugs to be tested at pH

7.0, when the pH levels found in women with Candida vaginitis is 4.5.(2%
Regarding the period of the publications included in the final sample of this research, it was

verified from the oldest to the most recent articles. It is understood, therefore, that both science and popular
wisdom have always sought experimentation, mainly to discover the pharmacological properties of
substances. ()

With respect to the countries of development of the articles that constituted the final sample, it is

evident that Asia, through Iran, has been prominent in research on antifungals for the treatment of VVC.
In an integrative review developed by Brazilian researchers, in which 12 articles were analyzed, it was
shown that 41.7% of the analyzed productions also had Iran as their country of origin. (20
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The clinical trial, observed in most of the articles evaluated, also constituted a significant amount
in a similar study.®”) Thus, the level of evidence of the articles found, classified in greater quantity at level
1112, points to the presence of robust evidence.

The outcome found was distributed in the following thematic category: Treatment applied to
vulvovaginal candidiasis.

Treatment applied to vulvovaginal candidiasis

The treatment of VVC using drugs aims to improve the patient's symptoms and can be prescribed
orally or topically. Azoles are the standard choice for VVC, as they contribute to symptom relief and make
cultures negative in 80% to 90% of women who complete treatment. ()

In this perspective, among the articles that made up the final sample of the investigation on screen,
the following antifungal drugs were used: vaginal sertaconazole, econazole, fluconazole, oral ketoconazole,
vaginal miconazole, tioconazole, vaginal tablet based on Punica granatum L + Querqus infectoria Oliv. +
Myrtus communis L. + Nardostachys jatamansi, dequaline chloride, chamomile extract cream, A. pichinchensis
extract, and, prominently, clotrimazole was used in most of the articles analyzed.

In view of this scenario, in a clinical trial developed in Taiwan, for different groups, vaginal
sertaconazole and econazole were used for three days. It was therefore found that for the variables negative
bacilloscopy for C. albicans, the global assessment of the disease, its complete cure or improvement of
clinical symptoms (individual or general), the sertaconazole proved superior in the treatment of the women
in the sample.(1”)

The above information confirms that sertaconazole has mucoadhesive properties that prolong the
duration of the medication in the vaginal mucosa. Thus, this antifungal provides an efficient treatment due
to its ability to disperse in the vagina, thus conferring effective coating property.)

In turn, in a study conducted in the United States with patients who received fluconazole and
placebo tablets, it was observed that there was no statistically significant difference in cultures between
patients who used fluconazole and those who used placebo. However, with the follow-up of six months
after taking the drugs, there was clinical recurrence in a shorter time in those women who received the
placebo, with records that, about four months after taking the drug, they presented the symptomatology
again.(0)

When addressing the treatment of VVC, the Brazilian Ministry of Health presents the use of
miconazole 2% cream or nystatin 100,000 IU as the first option, and fluconazole, in a single dose of 150mg,
as a second treatment option or in cases of complicated or recurrent VVC.®0) However, currently, the
rampant use of fluconazole has been a problem due to the expressive resistance of fungi, which makes the
treatment of the infection extremely difficult.(D

Regarding the resistance of strains, especially to fluconazole, there is a relationship with the
increased expression of the ERG11 gene and protein efflux pumps, and not with the duration of treatment.
In Brazil, the test that provides resistance or susceptibility patterns as a result is called antifungigram, so
that in this country the recommended sensitivity tests are the diffusion disk and the CECOM disk, as well
as the agar microdilution test by ETEST, all with reading after 24 hours. 2

The aforementioned review found that fluconazole, the second-choice medication in Brazil, also
has a limited effect on commensal biofilms. In this sense, it would not act as effectively with C. albicans
fungi, since they can remain within the biofilm, which would explain its recurrence, since, when released,
they can cause new infections and decrease the effectiveness of antifungal agents.(?

In this sense, with the recurrence and resistance of cases involving the Candida fungus strain,
alternative treatments involving the use of plant species have been used. Essential oils extracted from
plants, for example, have shown antifungal potential against the C. albicans species. Among them, Melaleuca
alternifolia Cheel, Origanum vulgare L., Cymbopogon nardus and Cuminum cyminum stand out.©3)

Furthermore, in a study conducted in India, the sample was divided into three groups. Group 1
received ketoconazole for five days; group 2 used miconazole for 14 days; and group 3 made combined use
of drugs for 14 days. At the end, it was found that there was a significant improvement in symptoms in all
patients in the three groups investigated, with emphasis on the one in which there was a combination of
medications.®) This fact is justified because, by associating appropriate drugs, they may be more effective,
since there is a tendency for species to depend on higher concentrations of antifungals.®%

In Denmark, the efficacy of tioconazole in the treatment of VVC was examined. The results showed
a mycological cure rate of 89.3%. At the second and third evaluation (2 and 4 weeks after treatment
initiation), the mycological cure rates were 88.5% and 78.6 %, respectively.??
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In an investigation carried out on swab samples obtained from Iranian women with symptoms of
VVC, strains of Candida albicans, glabrata, parapsilosis, krusei and tropicalis were isolated, and some
antifungal drugs were tested, including tioconazole, which also proved effective in treating most of the
isolated Candida species.®%

When using a vaginal tablet based on Punica granatum L, Querqus infectoria Oliv., Myrtus communis
L. and Nardostachys jatamansi, called “Ward” in the research, it was obtained that all the clinical symptoms
presented by the study participants had improved (A10).(19 Among the articles analyzed, only this one
presented the activity of natural compounds in the treatment of VVC.

In this sense, there is currently a search for new active compounds that have fungicidal action,
since, in addition to fungal inhibition, they have the advantage of being renewable sources, found
abundantly in nature, in addition to having versatile applications. To this end, as well as in the
aforementioned study, it is verified the use, mainly of Punica granatum (pomegranate), with pharmaceutical
formulation of ethanolic, methanolic and aqueous extract of the bark and root. )

The results of this research showed that clotrimazole alone() - or compared to other substances
such as A. pichinchensis extract(), dequalinium chloride(”), chamomile extract cream(!®) and econazole®) - is
effective in the treatment of VVC, and was the most widely used drug among the studies found.

The orientation of the use of clotrimazole (CTZ) is in line with the treatment applied in Brazil,
whose first option involves miconazole in 2% cream or nystatin 100,000 IU of single application,
vaginally.@®) This degree of choice in some countries may be related to the better tolerability and reduced
adverse effects of clotrimazole when compared to other azoles.

In addition, CTZ has a difference in cell viability, so that the drug can be protected inside the cells,
which may indicate that there should be control over the sale of this drug. In addition, the potential to
reduce the possible toxic effects of its molecules may suggest that this antifungal drug is a promising
alternative to others.”)

In view of this information, it is important to know the treatment of VVC, beyond caring. This care,
in turn, also involves nursing, which is fundamental in the promotion, prevention and treatment of
candidiasis, whether recurrent or not. In addition, through multi-professional work, nursing can also assist
in the early and accurate diagnosis of VVC, as well as the monitoring of appropriate treatment.

Regarding the prescription by the nurse, in a documentary analysis of ethnomedical nature, three
subtypes of autonomy were made explicit for this activity in Primary Health Care (PHC), being the third
subtype characterized by the independence of the nurse regarding the diagnosis and medical prescription.
The protocols that involve this practice are: Child Nutrition; AIDPI Protocol; Prenatal and HIV/AIDS;
Hepeatitis and other STIs. )

In a scoping review on the contributions of advanced nursing practices in PHC, it was found that,
among the care practices, this professional category prescribes drugs for parasitosis, dermatitis, mycoses,
sexually transmitted infections and during prenatal care, guided by pre-established protocols.%

Thus, health professionals should follow protocols and not choose treatment individually. In this
sense, when there is a divergence between the results of the research and the protocols, as verified in this
study, it is understood that it is necessary to update the protocol and not to adopt other forms of
prescriptions.

Finally, the development of this research presented as a limitation the low number of scientific
publications developed on antifungals and their effectiveness in the treatment of VVC. Studies involving
the theme were identified, however, most articles did not have the human model as a sample. In addition,
it is worth mentioning the prioritization of articles in English, Spanish and Portuguese, so that articles that
were not in these languages were not eligible to integrate the sample and, therefore, were not retrieved.
However, it is emphasized that the authors, during the evaluation of the articles obtained, were judicious
regarding their evaluation and inclusion in this study.

It is pointed out as a gap in knowledge the geographical scope of the studies, since all the articles
were developed in foreign countries, which demonstrates how fragile the production of laboratory
research, especially clinical trials, involving the theme of this research in countries like Brazil has been.

This study contributes especially to the reflection on women's health when dealing with infections
such as candidiasis that, depending on the treatment, can contribute to the improvement of the quality of
life of this population. The data produced point to the need to seek training strategies for professionals
who treat these women in health services, especially nurses.

English | Rev. enferm. UFPI. 2023;12:e4019 | DOI: 10.26694 / reufpi.v12i1.4019



Moreira KFG et al. Use of antifungals in the treatment of vulvovaginal...

It also reflects on the need to modify the medications of choice in Brazil for the treatment of VVC.
Based on the results, it is understood that, when evaluating the cost-benefit of this replacement, there
would be fewer women with recurrent cases of the disease and less expenditure for the public health
service if the government invested in an antifungal that has shown effectiveness in clinical trials around
the world, such as clotrimazole. Finally, it is suggested that the prescription protocols used should be
updated.

CONCLUSION

The results obtained amounted to a sample of 10 articles, mostly published in 2020, with Iran as
the most frequent country of origin and clinical trials as the main design, thus corresponding to level II
evidence. In addition, regarding the treatment and efficacy of antifungals in VVC, it was found that most
antifungals acted effectively. However, the use of clotrimazole was emphasized.

It is important to highlight the relevance of the participation of health professionals, especially
nurses, in the implementation of new protocols and treatments for vulvovaginal candidiasis. They play a
crucial role in educating patients about preventive and infection control measures, early identification of
symptoms and evaluation of treatment efficacy, as well as monitoring side effects.

Therefore, this study plays a key role in contributing to the advancement of knowledge and the
improvement of clinical practice of nursing and other health professionals in the treatment of vulvovaginal
candidiasis. The identification of the efficacy of clotrimazole reinforces the importance of careful evaluation
of antifungal choice and duration of treatment for a more effective approach to this condition.

CONTRIBUITIONS

Conception or design of the study: Carvalho ALM, Silva-Janior FL, Moreira KFG, Data collection:
Moreira KFG, Feitosa CDA, Analysis and interpretation of the data: Moreira KFG, Feitosa CDA, Writing of
the article or critical review: Moreira KFG, Silva-Jtnior FL, Magalhaes CFCB, Nascimento MO, Feitosa
CDA, Final approval of the version to be published: Moreira KFG, Silva-Junior FL, Feitosa CDA.

REFERENCES

1. Leal MRD, Pavie MCNCL, Tozetto SOK, Lordelo GPVS. Tratamento da candidiase vulvovaginal e
novas perspectivas terapéuticas: uma revisdo narrativa. Rev Pesquisa Em Fisioterapia. [Internet].
2016;6(4). DOL https:/ /doi.org/10.17267 /2238-2704rpf.v6i4.1021

2. Cruz GS, Brito EHS de, Freitas LV, Monteiro FPM. Candidiase vulvovaginal na Aten¢do Priméria a
Satde: diagnoéstico e tratamento. Rev. Enferm. Atual In Derme. [Internet]. 2020;94(32):e-020074. DOI:
https:/ / www .revistaenfermagematual.com.br/index.php/revista/article/view/735.

3. Luz BN, Souza RP, Franco JVV, Cruz GUS, Fonseca ]JB, Santana VL. Profile of women most vulnerable
to developing candidiasis and its pharmacological treatment. Res., Soc. Dev. [Internet].
2022;11(10):e35111032477. DOI: 10.33448 /rsd-v11i10.32477.

4. Cruz JS, Ramos LM, Filadelpho LA, Brito GC, Sousa MM, Cruz GS, Santos GBO, Marques SPC, Coelho
GS, Silva EF. Candidiase vulvovaginal recorrente, atualizacao terapéutica fitoterapica: uma revisao de
literatura. REAS. [Internet]. 2022;15(11):e11220. DOI: https:/ /doi.org/10.25248 / reas.e11220.2022

5. Costa EGR, Campos ACC, Souza APS. Terapias para o tratamento de candidiase vulvovaginal. RRS-
Estacio Goias. [Internet]. 2020;3(02):61-7. Available from:
https:/ /estacio.periodicoscientificos.com.br/index.php/rrsfesgo/ article /view /168

6. Lima LS, Lacerda VAM. Os efeitos do 6leo essencial de melaleuca alternifolia cheel no tratamento da
candidiase vulvovaginal recorrente. Alternifolia cheel no tratamento da candidiase vulvovaginal
recorrente. Rev Bras Interdiscip Satde - ReBIS. [Internet]. 2022; 4(3):20-8. Available from:

https:/ /revistarebis.rebis.com.br/index.php/rebis/article/ view /382

7. Santos CS, Bispo IN, Souza OA. Candidiase vulvovaginal recorrente: o papel do enfermeiro. REASE.
[Internet]. 2021;7(3):470-83. DOL: https:/ /doi.org/10.51891/rease.v7i3.791

English | Rev. enferm. UFPI. 2023;12:e4019 | DOI: 10.26694 / reufpi.v12i1.4019



Moreira KFG et al. Use of antifungals in the treatment of vulvovaginal...

8. Whittemore R, Knafl K. The integrative review: updated methodology. ] Adv Nurs. [Internet].
2005;52(5):546-553. DOI: https:/ /doi.org/10.1111/j.1365-2648.2005.03621.x

9. Lockwood C, Porrit K, Munn Z, Rittenmeyer L, Salmond S, Bjerrum M, et al. Chapter 2: Systematic
reviews of qualitative evidence. In: Aromataris E, Munn Z, editors. Joanna Briggs Institute; 2017.

10. Ouzzani M, Hammady H, Fedorowicz Z, Elmagarmid A. Rayyan —a web and mobile app for
systematic reviews. Systematic Reviews. 2016;5:210. DOI: https://doi.org/10.1186/s13643-016-0384-4

11. Marziale MH. Instrumento para recoleccién de datos revisién integrativa [Internet]. 2015. [Internet].
Available from: https:// gruposdepesquisa.eerp.usp.br/sites/redenso/ wp-
content/uploads/sites/9/2016/04/ Instrumento-REDENSO-Internacional-revisao-integrativa.pdf

12. Melnyk BM, Fineout-Overholt H. Evidence-based practice in nursing and healthcare: a guide to best
practice. Philadelphia: Lippincott Williams & Wilkins; 2005.

13. Moher D, Liberati A, Tetzlaff ], Altman DG. The PRISMA Group. Preferred Reporting Items for
Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med. [Internet].
2009;6(7):€1000097. DOIL: https:/ /doi.org/10.1371/journal.pmed.1000097

14. Romero-Cerecero O, Islas-Gardufio AL, Zamilpa A, Tortoriello J. Effectiveness of Ageratina
pichinchensis Extract in Patients with Vulvovaginal Candidiasis. A Randomized, Double-Blind, and
Controlled Pilot Study. Phytother. Res. [Internet]. 2017. DOI: 10.1002/ ptr.5802

15. Sarhadinejad Z, Tajadini H, Tansaz M, Bahrampour A, Sarhadynejad Z, Ansari M, et al. Comparing
the Effect of Dill Seed Vaginal Cream, with a Persian Traditional Base, and 1% Clotrimazole Vaginal
Cream on Vulvovaginal Candidiasis: A Double-Blind, Randomized Clinical Trial. Iran Red Crescent Med
J. [Internet] 2018; 20(10):e74211. DOI: 10.5812/ircm;j.74211

16. Khalilzadeha S, Eftkharb T, Shirbeigia L, Tabarraia M, Toliyatc T, Fayazmanesh S, et al. Efficacy of a
vaginal tablet as a Persian medicine product on vulvovaginal candidiasis: a double-blind, randomised,
placebo-controlled trial. Pharmaceutical biology. [Internet]. 2020;58(1):574-80. DOI:

https:/ /doi.org/10.1080/13880209.2020.1784236

17. Thamkhantho M, Chayachinda C. Vaginal tablets of dequalinium chloride 10 mg versus clotrimazole
100 mg for vaginal candidiasis: a double-blind, randomized study. Arch of Gynecology and Obstetrics.
[Internet]. 2020. DOI: https:/ /doi.org/10.1007 /s00404-020-05784-z

18. Shiravani Z, Poordast T, Alamdarloo SM, Najib FS, Hosseinzadeh F, Shahraki HR. Chamomile Extract
versus Clotrimazole Vaginal Cream in Treatment of Vulvovaginal Candidiasis: A Randomized Double-
Blind Control Trial. Journ of Pharmacopuncture. [Internet]. 2021,24(4):191-5. DOL

https:/ /doi.org/10.3831/KP1.2021.24.4.191

19. Wang PH, Chao HT, Chen CL, Yuan CC. Single-dose Sertaconazole Vaginal Tablet Treatment of
Vulvovaginal Candidiasis. ] Chin Med Assoc. [Internet]. 2006;69(6). DOI: 10.1016/51726-4901(09)70253-9

20. Sobel JD, Wiesenfeld HC, Martens M, Danna P, Hooton TM, Rompalo A, et al. Maintenance
Fluconazole Therapy for Recurrent Vulvovaginal Candidiasis. N Engl ] Med. [Internet]. 2004;351-9. DOI:
10.1056/NEJMoa033114

21. Sharma ]B, Buckshee K, Gulati N. Oral Ketoconazole and Miconazole Vaginal Pessary Treatment for

Vaginal Candidosis. NZ ] Obstet Gynaecol. [Internet]. 1991;31(3):276-78. DOI: 10.1111/j.1479-
828x.1991.tb02798 .x.

English | Rev. enferm. UFPI. 2023;12:e4019 | DOI: 10.26694 / reufpi.v12i1.4019



Moreira KFG et al. Use of antifungals in the treatment of vulvovaginal...

22. Leegaard M. Treatment of vaginal candidosis with tioconazole 2% vaginal cream. Acta Obstet
Gynecol Scand. [Internet]. 1985;64:127-9. DOI: 10.3109/00016348509154704

23. Gabriel G, Thin RNT. Clotrimazole and econazole in the treatment of vaginal candidosis: A single-
blind comparison. Br ] VenerDis. [Internet]. 1983;59:56-9. DOI: 10.1136/sti.59.1.56

24. Sobel JD, Akins R. Determining Susceptibility in Candida Vaginal Isolates. ASM Journals. [Internet].
2022;66(6). DOLI: https:/ /doi.org/10.1128 /aac.02366-21

25. Marinho CAG, Neves IF. Regulamentacdo do uso medicinal e cientifico da cannabis no Brasil. REASE.
[Internet]. 2022;8(11). DOI: doi.org/10.51891/rease.v8il1.7721

26. Aratijo RV, Soares AAB, Oliveira AKA. Fatores relacionados a candidiase vulvovaginal nas mulheres
em seu ciclo vital: uma revisdo integrativa. RECIMAZ21 -Ciéncias Exatas e da Terra, Sociais, da Satde,
Humanas e Engenharia/Tecnologia. [Internet]. 2022;3(10):€3102021. DOI:

https:/ /doi.org/10.47820/recima21.v3i10.2021

27. Margon C, Pereira BAS, Mendes RP, Nogueira VSN. Distribuicdo de espécies de agentes de
candidemia em hospitais da américa latina: revisdo sistematica e meta-anélise. Resultados preliminares.
BJID. [Internet]. 2022;26(supp.02). DOI: https:/ /doi.org/10.1016/].bjid.2022.102610

28. Alves KQ, Santos ACAO, Cavalcanti DSP, Batista FL. Aspectos gerais da candidiase vulvovaginal:
uma revisao de literatura. SAUDE & CIENCIA EM ACAO. [Internet]. 2022;8(1). Available from:
http:/ /www.revistas.unifan.edu.br/index.php/Revistal CS/article/ view /970

29. Patel AP, Patel JK. Sertaconazole In-Situ Gel for Vulvovaginal Candidiasis. The pharma review.
[Internet]. 2019. Avaiable from: https:/ /www.researchgate.net/ profile/ Anita-
Patel/publication/341932033_Sertaconazole_insitu_gel for_vulvovaginal candidiasis/links/5edaldff928
51c9c5e818d97 / Sertaconazole-in-situ-gel-for-vulvovaginal-candidiasis.pdf

30. Ministério da Satade (BR). Secretaria de Vigilancia em Satide. Departamento de Doengas de Condigdes
Cronicas e Infec¢des Sexualmente Transmissiveis. Protocolo Clinico e Diretrizes Terapéuticas para
Atencao Integral as Pessoas com Infecgdes Sexualmente Transmissiveis (IST). 1a ed. Brasilia: Ministério
da Saude; 2022.

31. Rocha WRV, Nunes LE, Neves MLR, Ximenes ECPA, Albuquerque MCPA. Género Candida-Fatores
de viruléncia, Epidemiologia, Candidiase e Mecanismos de resisténcia. Res., Soc. Dev. [Internet].
2021;10(4): e43910414283. DOI: 10.33448 /rsd-v10i4.14283.

32. Nicolodi MAD, Daniell G. Um panorama sobre os mecanismos de resisténcia da candida albicans e o
tratamento da candidiase recorrente. RECIMAZ21 - Ciéncias Exatas e da Terra, Sociais, da Satude,
Humanas e Engenharia/Tecnologia. [Internet]. 2023;4(3): e432867. DOI:

https:/ /doi.org/10.47820/recima21.v4i3.2867

33. Assis ARM, Santos TC, Batista CM, Guedes VR, Siqueira IB. O uso de 6leos essenciais utilizado como
terapia complementar no tratamento da candidiase: uma revisdo da literatura. Ciéncias Bioldgicas e de
Satide Unit. [Internet]. 2023;8(1):77-89. Available from:

https:/ / periodicos.set.edu.br/cadernobiologicas/article/view /11336

34. Campos T, Cosentino C, Simioni PU, Ugrinovich L. Avaliagdo do comportamento de levedurasdo
género Candida a farmacos antiftingicos. Rev Ciencia & Inovagao. [Internet]. 2020;5(1):17-24. Available
from: https:/ /faculdadedeamericana.com.br/ojs/index.php/Ciencia_Inovacao/article/view /461

35. Melika LK, Shahla RM. Antifungal susceptibility pattern of Candida isolates against six antifungal

drugs by microdilution method isolated from vulvovaginal candidiasis. Int. J. Med. Microbiol. [Internet].

English | Rev. enferm. UFPI. 2023;12:e4019 | DOI: 10.26694 / reufpi.v12i1.4019



Moreira KFG et al. Use of antifungals in the treatment of vulvovaginal...

2022;12(1):1605-11. Avaiable from:
https:/ /ijmcm.tonekabon.iau.ir/article_691083_9686706400975f07b27a61fa67atf1bb.pdf

36. Santana AC, Castro AP, Paiva MC. Compostos naturais com acdo inibitéria contra Candida tropicalis
e Candida glabrata: uma revisdo. BJHP. [Internet]. 2022;4(2):21-32. DOI: 10.29327 /226760.4.2-2

37. Santos MM, Ferreira KCB, Santos-Valle ABC, Diniz IOM, Fabri RL, Pittella F, et al. Avaliacéo fisico-
quimica e bioldgica de nanoemulsdo contendo clotrimazol como alternativa terapéutica para o tratamento
de candidiase vulvovaginal. Brazilian Journal of Health and Pharmacy. [Internet]. 2020;2(1),60-8. DOI:
https:/ /doi.org/10.29327/226760.2.1-6

38. Martiniano CS, Coélho AA, Souza MB, Brandao ICA, Silva AKF, Uch6a SAC. Caracterizagdo da
prescricdo de medicamentos por enfermeiros nos protocolos de Atencao Primadria a Satide. Rev enferm
UER]J. [Internet]. 2016; 24(3):€13923. DOIL: http:/ / dx.doi.org/10.12957 /reuerj.2016.13923

39. Cruz-Neto J, Santos PSP, Oliveira CJ, Silva KVLG, Oliveira JD, Cavalcante TF. Contributions of
Advanced Practice Nursing to Primary Health Care: A Scoping Review. Aquichan. [Internet].
2023;23(1):€2315. DOL: https:/ /doi.org/10.5294/aqui.2023.23.1.5

Conflicts of interest: No
Submission: 2023/07/03
Revised: 2023/18/06
Accepted: 2023/24/07
Publication: 2023/12/12

Editor in Chief or Scientific: José Wicto Pereira Borges
Associate Editor: Jaqueline Carvalho e Silva Sales

Authors retain copyright and grant the Revista de Enfermagem da UFPI the right of first publication, with the work simultaneously
licensed under the Creative Commons Attribution BY 4.0 License, which allows sharing the work with acknowledgment of authorship
and initial publication in this journal.

English | Rev. enferm. UFPIL. 2023;12:e4019 | DOI: 10.26694 /reufpi.v12i1.4019



