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Vaginitis is defined as any condition characterised by symptoms of abnormal vaginal discharge, odour, irritation, itching, or burning.
Vaginitis has different types, including bacterial vaginosis (BV), vaginal candidiasis, trichomoniasis, and aerobic vaginitis. This review
focuses on the first three common types of vaginitis. In cases of vaginitis, BV is associated with 40-50% of cases, while vulvovaginal
candidiasis (VVC) accounts for 20-25%, and trichomoniasis for 15-20%.

Most infections related to BV have been linked to post-abortion and postpartum endometritis. Candida infection in pregnant
women has many consequences, such as low birth weight infants, premature labour, and complications that may lead to abortions.
Consequently, these women must be screened for infections to manage them appropriately. Trichomoniasis is the most common
non-viral sexually transmitted infection (STI) in the world. Previous studies have revealed that trichomoniasis favours the occurrence
of BV and infection from both microorganisms in a human immunodeficiency virus (HIV)-infected patient, hindering the treatment of
both diseases. BV has been seen to cause cellular alterations in the cervix. At the same time, trichomoniasis favours the acquisition of

human papillomavirus and is associated with inflammatory disease in HIV-infected women.

This review article aims to summarise the aetiology, diagnosis, treatment, and coinfection rates of the vaginitis pathogens.
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Introduction

Vaginitis is an infection common in primary care; every woman
can experience one episode of this infection.! Symptoms
associated with vaginitis are discharge, odour, and itching,
primarily seen in women of reproductive age.? Vaginitis infection
has a negative impact on women’s quality of life, including
feeling embarrassed and anxious.! Three main infections are the
leading cause of vaginitis: bacterial vaginosis (BV), vulvovaginal
candidiasis (VVC), and trichomoniasis. BV is the leading cause of
vaginitis with 40-50% of cases, followed by VVC with 20-25%,
and trichomoniasis accounts for 15-20%. They are also non-
infectious causes of vaginitis, which are atrophic, irritant, allergic,
and inflammatory vaginitis, accounting for 5-10% of vaginitis

cases.?

BV is characterised by a vaginal microbiota dominated by mixed
anaerobes, such as Gardnerella, Prevotella, and Atopobium
species. BV is mostly asymptomatic and associated with a
range of adverse outcomes.*> BV increases the risk of acquiring
herpes simplex virus (HSV), Trichomonas vaginalis, Neisseria
gonorrhoeae, and Chlamydia trachomatis.®® HIV acquisition and
transmission are also among the factors associated with BV.%'0 BV
can be diagnosed by several procedures, such as Nugent scoring
based on the interpretation of a Gram stain of vaginal secretions;
a Nugent score of > 7 out of 10 is considered a BV-positive
score."’ Nugent scoring has been established as a reproducible
and reliable test due to its low degree of inter- and intra-observer

variability compared with other procedures.'>'

VVC is the most common cause of conditions diagnosed in
women and is caused by abnormal yeast growth in the mucosa.’
VVC affects about 75% of women at least once in their lifetime.'s"”
This condition differs from BV as it is easily treated with medicine
available over-the-counter. Therefore, it is considered a common
or nuisance condition.’®?" Opportunistic pathogens such as
Candida invade the genital area due to environmental changes.?
When a woman presents with VVC symptoms, diagnosis is made
by visualisation of yeast hyphae on a potassium hydroxide (KOH)
preparation. Antigen or deoxyribonucleic acid (DNA) probe
testing can also be done; this technique has sensitivities from
77% to 97% and specificities from 77% to 99% when compared
with culture diagnostic standards. VVC-infected women have a
normal acidic vaginal pH."?3

Trichomoniasis is a condition caused by Trichomonas vaginalis,
a protozoan parasite that is sexually transmitted and the most
common non-viral STl in the world.?* This condition affects both
men and women and is asymptomatic in 85% of women and 77%
of men.?* According to the World Health Organization (WHO), T.
vaginalis occurs ten times more in women than in men in the
African region.?> The African region has an estimated 42.8 million
T. vaginalis infection cases.?> Old age, marital status, multiple sex
partners, poor hygiene, and socioeconomic status are risk factors
associated with T. vaginalis infection.®

The vaginal microbiome

The vaginal microbial community is complex and consists
of a group of bacteria typically characterised by abundant
lactobacilli.?’ It is important to understand how the bacterial
communities may vary under different circumstances, as changes
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in the balance of the microbiome might have a crucial function.?®
Generally, a healthy vaginal microbiome shows a predominance
of Lactobacillus species.?®

The vaginal microbiome may vary from woman to woman due
to endogenous and exogenous factors such as age, pregnancy,
current medication taken (such as antibiotics), and the presence
of urogenital infections.? Previous studies have reported that
factors affecting the vaginal microbiome include ethnicity,
having an intrauterine device, having an early sexual debut,
having new or multiple partners, engaging in intravaginal
practices (vaginal douching), and engaging in same-sex sexual
activities.3*3' Previous studies conducted in sub-Saharan African
countries have shown a lower proportion of women with
vaginal communities dominated by Lactobacillus crispatus when
compared with women from Europe or Asia.3?3 The vaginal
microbiome of African women is dominated by Lactobacillus
iners and facultative anaerobic bacteria.??

The effects of sex hormones on the vaginal microbiota require
further investigation. To date, oestrogen has been shown
to facilitate the growth of lactobacilli by stimulating the
accumulation of glycogen in the vaginal mucosa.3*3> Hormonal
changes have also been shown to alter the vaginal microbiome.3¢
Reportedly, there is a strong association between contraceptive
use and incident STIs and/or recurrent BV.3%3¢ During menopause,
the oestrogen levels drop, resulting in low amounts of lactobacilli
in post-menopausal women.?” The decrease in lactobacilli also
resultsinarisein pHlevels, facilitating the presence of pathogenic
microorganisms. However, hormonal replacement therapy tends
to increase the number of lactobacilli colonising the vaginal
epithelium.?” Multiple, new, or an increased number of sexual
partners has been strongly associated with altering the vaginal
microbiota.?® Vaginal douching, including excessive washing and
rinsing of the vagina, may alter the commensal microorganisms,
leading to the acquisition of pathogenic microorganisms.

Aetiology of vaginitis

Vulvovaginitis, or inflammation of the vulva and vagina, is
associated with symptoms of vaginal discharge, odour, irritation,
or burning and most commonly occurs secondary to infectious
agents.®

BV is the most common cause of abnormal vaginal discharge
among women of reproductive age.*® Globally, BV is one of
the most challenging health problems since it causes serious
complications reproductive health.
Many microbial pathogens have been implicated singly or in
combination with the disease process of BV. These include
members of several genera, including Gardnerella, Atopobium,
Prevotella, Peptostreptococcus, Mobiluncus, Sneathia, Leptotrichia,
Mycoplasma, and BV-associated bacteria (BVAB1, BVAB2, and
BVAB3).4

related to women'’s

A characteristic feature of BV is the absence of signs of an
inflammatory response of the mucous membrane, resulting in
numerous women being asymptomatic for infection.*? BV has
been linked with post-abortion and postpartum endometritis,

pelvicinflammatory disease (PID), late fetal loss, and spontaneous
preterm birth during pregnancy.®# A study conducted by
South African women showed a significant association between
baseline BV infections and incident T. vaginalis infections.>® BV
has been associated with enhancing the spread of HIV-1 and
HSV-2 viruses as it propagates viral replication and vaginal
shedding of these viruses.**>" To improve the management
and prevention of BV and reduce its associated complications,
it is vital to understand the contribution of sexual activity to BV
pathogenesis.*

According to previous studies, the aetiological agent of BV was
Haemophilus vaginalis, known as a Gram-negative rod; its name
was later changed to Gardnerella vaginalis.>*>* This bacterium
can cause infection by forming a biofiim on the vaginal
epithelium and then secretes a toxin known as cytotoxin, which
can kill the epithelial cells.>> G. vaginalis also produces proteolytic
enzymes capable of degrading proteins and decarboxylases,
which convert amino acids. These amine compounds become
malodorous, producing a fishy odour due to increased pH.*®
These are produced as vaginal discharge because of exfoliation
of the vaginal epithelial cells.’” Lastly, clue cells, characteristic of
BV, are formed as the bacterium covers the epithelial cells.>®

VVCis aninfection caused by Candida species and affects millions
of women every year.>® Previously, Candida albicans was known
to be the main pathogen responsible for the infection; however,
an epidemiological shift toward non-Candida albicans (NCA)
is now observed globally.®® About 25% of women experience
VVC, and 70-75% of women with an active sex life suffer from
it.>> Causes for vaginal Candida infections in women include
pregnancy, diabetes, and the use of broad-spectrum antibiotics.
Different studies have found that pregnant women experience
high rates of Candida infections that affect the health of unborn
babies, leading to early births that result in low birth weight
babies.®’ These babies are at risk of neonatal invasive Candida
infections, which increases their morbidity and mortality.®?

Diabetic women experience high vaginal Candida infections
due to high glucose concentrations, creating favourable
conditions for Candida growth in the epithelial cells of the
vagina. Younger women are also at high risk of being infected
with vaginal Candida infections compared to older women since
younger women engage in higher-risk sexual behaviour. Despite
treatment for vaginal Candida infections, women still experience
a high reoccurrence of Candida infections. This reoccurrence
could result from excessive use of antifungal drugs and the
overuse of broad-spectrum antibiotics, leading to antimicrobial
resistance.®

C. albicans has virulence factors associated with its ability to
transform morphologically from its yeast with single oval cell
characteristics to filaments with elongated cells connected
end to end.% These filaments are vital for the establishment
of a biofilm, violation of endothelial cells and macrophages,
invasion of epithelial cell beds, and the contact detection called
thigmotropism.¢ Adherence and polymorphism/dimorphism
are the main virulence factors for C. albicans. These factors help
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confer the fungus’ ability to colonise and establish infection by
invading tissue, phenotypic variability, and thermotolerance to
toxins and enzymes, such as proteases and phospholipases.®®

Trichomoniasis caused by T. vaginalis is the most common
curable STI, with an incidence of 276.4 million cases globally and
about 30 million cases in sub-Saharan Africa.%¢ Women infected
with this pathogen may present with vulvovaginal erythema,
oedema (redness of skin and swelling), frothy yellowish-grey
or greenish vaginal discharge, vaginal irritation or itching, and
increased vaginal pH (> 6).* Some women show symptoms of
dyspareunia (persistent pain during sexual intercourse), dysuria
(painful or difficult urination), and lower abdominal pain.

Trichomoniasis has been associated with health complications
such as adverse pregnancy outcomes, PID, neoplasia, and
coinfection with other infections, such as HIV, BV, and high-risk
HPV-16 genotypes.5”% Adverse pregnancy outcomes include
preterm delivery, low birth weight, and neonatal morbidity
and mortality.®’° T. vaginalis infection can be acquired by
newborn infants during birth.7%’" It has been reported that
approximately 25 million pregnant women have trichomoniasis,
and 2-17% of female infants acquire T. vaginalis infection
through direct vulvovaginal infection.”” During pregnancy, T.
vaginalis reduces the strength of the chorioamniotic membrane,
thereby predisposing the infected woman to premature rupture
of membranes (PROM) and preterm birth.”? Metronidazole
and tinidazole are the only drugs recommended for treating
trichomoniasis. However, treatment failure has been reported.”374

For a successful colonisation of the mucous membrane and
the maintenance of infection by T. vaginalis, several virulence
mechanisms are needed. These include binding and degradation
of mucosal and extracellular matrix components, adherence,
cytotoxicity, and cervical and prostatic cells. This microorganism
invades the immune system using several mechanisms, including
phagocytosis of vaginal microorganisms and host cells.”>7¢ By
inducing apoptosis (the destruction of cells comprising the
immune system), another invasion strategy is endocytosis of
host proteins and the degradation of complement proteins.””’8

Diagnosis of vaginitis pathogens

BV, Candida, and T. vaginalis can be diagnosed using culture,
microscopy, and molecular-based techniques. Culture is mostly
used for diagnosis and is sensitive and specific; it is known as
the gold standard, and isolates are available for further testing.
Its limitation is that it takes hours to days to get results.”
Microscopy is rapid, inexpensive, reproducible, standardised, and
subjective. However, it must be performed immediately, has low
sensitivity, and requires expertise. Molecular-based techniques
are rapid and objective; they do not require cultivation steps
(no unintended species selection), are time-efficient, and highly
sensitive.® Its limitations are that it is expensive, requires special
equipment and tests, and results must be read immediately after
completion.

Bacterial vaginosis

BV can be diagnosed using Amsel’s criteria designed for bedside
diagnosis. This method is simple but requires the use of a
microscope. At least three of the four criteria must be present
for a diagnosis: 1) the presence of a homogenous, thin, greyish-
white discharge that smoothly coats the vaginal wall; 2) a vaginal
pH greater than 4.5; 3) a positive whiff-amine test, defined as the
presence of a fishy odour when a drop of 10% KOH is added to a
sample of vaginal discharge; and 4) the presence of at least 20%
epithelial cells being clue cells on a saline wet mount. Clue cells
are epithelial cells with coccobacilli adhering to the edges of the
cell.® The disadvantages of this method are that factors such as
menstruation, douching, recent sexual activity (semen is alkaline
and contains putrescine), and heavy cervical mucus may cause
an increase in vaginal pH, which may interfere with the amine
odour and the amount of vaginal discharge.*

BV canalso be diagnosed using Nugent’s or Ison and Hay'’s criteria,
which involves performing a Gram stain. This method requires
more time, resources, and expertise than Amsel’s criteria, as it
relies on the actual grading of the microorganisms seen under
the microscope.!' The diagnosis of BV using Nugent’s criteria has
been the gold standard for many years. There are commercially
available tests for the diagnosis of BV, such as the OSOM®
BVBLUE® test, BD Affirm™ VPIIl test, and the BD MAX™ vaginal
test. The OSOM® BVBLUE® system is a chromogenic diagnostic
test based on the presence of sialidase activity in vaginal fluid
samples. This enzyme is produced by pathogens associated with
BV, such as Gardnerella, Bacteroides, Prevotella, and Mobiluncus.8?

Candida

Over the years, the prevalence of Candida infections has
drastically increased, and it has become important to identify
which diagnostic methods provide fast and accurate diagnoses.
Laboratory techniques such as microscopy and culture methods
are used to diagnose Candida.®3 Both microscopy and laboratory
diagnostic methods have a sensitivity and specificity of 75% and
100%, respectively.t> Germ tube tests are conducted to assess
the presence of C. albicans.®* Polymerase chain reaction (PCR)
assays such as restriction fragment length polymorphism (RFLP)
and random amplified polymorphic DNA (RAPD) analysis have
been used for the detection or diagnosis of Candida.?>%¢

The BD Affirm™ VPIIl assay for Candida is a DNA probe
hybridisation test used to identify species of Candida.®” A study
conducted to assess the performance of molecular assays (the
BD Affirm™ VPIIl and BD MAX™ assay for Candida) on women
who had vaginal inflammation found that 33% (66/200) of the
women tested positive for Candida. The BD Affirm™ VPIIl assay for
the diagnosis of Candida had a sensitivity and specificity of 69.4%
and 87.3%, respectively. The BD MAX™ assay had a sensitivity and
specificity of 98.4% and 99.2%, respectively.?758

The BD MAX™ assay for Candida uses real-time PCR to amplify
specific DNA targets, which helps detect and differentiate DNA
from Candida species, including C. albicans, C. krusei, C. glabrata,
C. tropicalis, and C. parapsoriasis.t’#8 The results obtained from
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this assay are qualitative.®” A study conducted on 195 women
with symptoms of vaginal discharge found that 35.9% (70/195) of
the women tested positive for Candida. The BD MAX™ assay had
a sensitivity and a specificity of 86.4% and 86.0%, respectively, in
the studied population.®

Trichomonas vaginalis

T. vaginalis is commonly detected using direct wet mount
microscopy, culture, and nucleic acid amplification tests.
Traditionally, diagnosis was made by the microscopic
observation of motile protozoa in vaginal specimens via wet
preparation. Characteristic jerky movements and the presence
of flagella contributed to the diagnosis. For the parasite to be
viable, the microscopic analysis must be done timeously. This
method, although cost-effective, has a low sensitivity as there is

under-diagnosis.®®

The broth culture technique for diagnosing T. vaginalis has been
the gold standard for many years.™** This involves inoculating
a broth, such as Diamond’s TYM medium, and incubating for
2-7 days in carbon dioxide, with additional subculture.®2% The
technique is useful when the testing laboratory is far from the
clinic; however, it is more expensive than wet mount and open
to bacterial contamination even though antibiotics are added to
the medium.®

Culture systems such as the BioMed InPouch™ system for T.
vaginalis were developed, but this test has a slower growth due
to aerobic culture conditions. Cell culture has also been used
to cultivate and detect T. vaginalis. This technique offers higher
sensitivity than broth culture but is more expensive, laborious,
and prone to bacterial contamination. Some stains such as
Acridine orange, Periodic acid-Schiff, as well as Pap smears have
been used in the past to identify T. vaginalis. However, these
stains produce false positives and false negatives, and using a
fixative removes the ability to detect the Trichomonas because
of motility.*

Coinfection of vaginitis pathogens

Astudy of Ghanaian pregnant women reported a high coinfection
rate between T. vaginalis and Candida species.®® In women with
trichomoniasis, there is a risk of coinfection with BV.97-° There is
a reported coinfection rate of 17.5% for T. vaginalis and BV.'® A
study conducted by Sobel et al."” reported a coinfection rate of
approximately 70% for T. vaginalis and BV. A study conducted
by Abbai et al.3* on South African women showed a significant
association between baseline BV infections and incident T.
vaginalis infections.?°

T. vaginalis and BV have been reported to have a high recurrence
rate, indicating the complexity of successfully treating each
condition.'®"%2 Previous studies among HIV-negative women
have shown a strong relationship between T. vaginalis and BV,
which suggests that the two frequently occur together.'0-11°
However, this relationship is not yet understood among HIV-
positive women.

Co-occurrence of these infections suggests that one of these
conditions may alter the women'’s susceptibility to the other. A
previous study identified that abnormal vaginal flora was a result
of an increased risk of getting T. vaginalis, suggesting that BV
may increase a woman’s exposure to T. vaginalis infection.'® This
nonlinear relationship suggests that infection with T. vaginalis
may create an environment favourable for the development of
BV. A study by Rajalakshm et al.'® reported a high coinfection
rate between T. vaginalis and BV in their study population. In
their study, BV and trichomoniasis were the most commonly
associated infections and accounted for nearly 46% of the cases,
followed by BV with candidiasis, which accounted for 38%.

Treatment for vaginitis

Metronidazole remains the most used antimicrobial agent for
the treatment of BV, despite limited in vitro activity against
Gardnerella vaginalis and Atopobium vaginae, both of which
are present in abundance in women with BV."? According to
Beigi et al.'® anaerobic Gram-negative bacterial resistance
to metronidazole is rare. Similar in vitro studies that focus
specifically on women with refractory or recurrent BV have not
been performed. A major limitation of such studies, in general,
is that most BV-associated bacteria cannot be grown in vitro and
thus cannot be tested for antimicrobial susceptibility.? Both G.
vaginalis and A. vaginae demonstrate well-described intrinsic
resistance to nitroimidazole agents.®?

Currently, the 5-nitroimidazoles are the only drugs used to treat
trichomoniasis.”"* Metronidazole and tinidazole are the only
drugs cleared by the Food and Drug Administration (FDA) for
trichomoniasis therapy.'*''> Most T. vaginalis isolates are highly
susceptible to metronidazole; however, laboratory resistance
and treatment failure have been reported. In South Africa,
metronidazole resistance was reported in 6% (2/30) of the T.
vaginalis strains isolated from women attending the antiretroviral
clinic at the Tshwane District Hospital in Pretoria.”"® A more
recent study on South African antenatal women reported that
9.5% (2/21) of the T. vaginalis isolates obtained were resistant to
metronidazole.""”

One of the most prescribed antifungal drugs for Candida
infections is fluconazole, a triazole antifungal.® Azole antifungals
such as fluconazole are often the preferred treatment for
many Candida infections as they are inexpensive, exhibit limited
toxicity, and are available for oral administration. Nonetheless,
there is extensive documentation of intrinsic and developed
resistance to azole antifungals among several Candida species.’®
The development of fluconazole resistance in Candida species
has been well characterised in C. albicans. Several mechanisms
were noted to involve genes of the ergosterol biosynthesis
pathway; others involved drug transporters, changes in ploidy,
and the loss of heterozygosity.'?

The WHO recommends syndromic management of STIs in
developing countries that do not have laboratory-based testing
readily available.'” Syndromic management means treating
patients presenting with vaginal discharge syndrome, lower
abdominal pain syndrome, or genital ulcer disease with a
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combination of broad-spectrum antibiotics without diagnostic
testing.'?? A clinician provides a combination of metronidazole,
azithromycin, and ceftriaxone to women who qualify by a
combination of demographic characteristics and symptoms or
by observation by a clinician.'??

Treatment for BV (metronidazole) and vaginal candidiasis
(clotrimazole) is given to women who do not meet the
conditions of the guidelines; in some cases, they do not
receive any treatment according to their characteristics
and complaints.’?? Several advantages are presented by the
syndromic management approach, which includes being easy
to use, inexpensive, and treating the patient at the first visit
for most of the pathogens associated with each syndrome. The
major drawbacks of syndromic management are that women
with asymptomatic infections may remain untreated, and
women with symptoms may also be unnecessarily or incorrectly
treated with antibiotics.'23124

Studies have shown that vaginal discharge is inaccurate in
predicting pathological conditions and that asymptomatic
trichomoniasis and BV are a challenge in developing countries.
While syndromic management (the standard of care in South
Africa) has its advantages of treating patients at the first visit and
being easy to follow, it has the following limitations: it may lead to
over-treatment, increase the potential to develop antimicrobial
resistance, increase costs by supplying unnecessary medication,
and most importantly, STls that show no symptoms are
overlooked.'?*125127 Therefore, testing and implementing cost-
effective screening tests for vaginal infections will add immense
value to the public health sector. Identifying behavioural risk
factors associated with the infection will aid in developing
and implementing targeted prevention measures. Identifying
biological factors associated with the high prevalence of these
infections, such as antimicrobial resistance determinants, can be
used to facilitate antimicrobial surveillance programmes.

Conclusion and recommendations

Vaginitis has been described as an infection associated with
social stigma. The lack of knowledge and understanding
among women has led to many problems in their health.
Genital problems are an enormous health concern, but when
associated with HIV, the situation worsens since HIV depletes
the patient’s immunity, increasing the chances of an HIV-
infected woman suffering from vaginitis.'?® HIV infection leads to
acquired immunodeficiency syndrome (AIDS) when not properly
managed, and a patient diagnosed with vaginitis makes this
progression even faster.! Factors that influence the occurrence
of vaginitis are age, CD4+ cell counts, resistance to antimicrobial
agents, and the emergence of pathogenic microbes, which
further complicate the condition.'?®

Studies investigating the prevalence of vaginal pathogens are
importantto understand these infections and provide awareness,
since approximately 60% of people with symptomatic infections
do not seek help from government clinics due to stigma and
prefer treatment from pharmacies or indigenous providers,
which is inadequate. Behavioural counselling by a healthcare
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provider, or another appropriately trained individual, for sexually
active adolescent and adult women at increased risk for STls
should be given for women to be aware of these infections and
what steps to take if they experience symptoms.

Another recommendation would be condom use among
sexually active women to reduce STls. Delaying intercourse,
decreased frequency of intercourse, fewer partners, and
increased knowledge about STIs/HIV may reduce unprotected
sex. Asymptomatic patients are not treated and can have
the infection for a long time without knowing, continuously
exposing their partners to the infection.’*® Studies have shown
that vaginal discharge is inaccurate in predicting pathological
conditions and that asymptomatic trichomoniasis and BV are a
challenge in developing countries.

While syndromic management (the standard of care in South
Africa) has its advantages of treating patients at the first visit and
being easy to follow, it is limited and may lead to over-treatment,
increase the potential to develop antimicrobial resistance,
increase costs by supplying unnecessary medication, and most
importantly, infections without symptoms are overlooked.'?3'?”
Therefore, the testing and implementation of cost-effective
screening tests for vaginal infections will add immense
value to the public health sector. Identifying behavioural risk
factors associated with infection will aid in developing and
implementing targeted prevention measures. Identifying other
factors associated with the high prevalence of these infections,
such as antimicrobial resistance determinants, can be used to
facilitate antimicrobial surveillance programmes.

Conflict of interest
The authors declare no conflict of interest.

Funding source
This work was supported by the National Research Foundation
(MND200702539861) received by N Msomi.

ORCID

N Msomi () https://orcid.org/0000-0001-6734-8165
G Sukali https://orcid.org/0000-0001-8342-7197
N Mabaso (2} https://orcid.org/0000-0002-6313-2735
N Abbai https://orcid.org/0000-0003-2392-0574
References

1. Paladine HL, Desai UA. Vaginitis: diagnosis and treatment. Am Fam Physician.
2018;97(5):321-9.

2. Kalia N, Singh J, Kaur M. Microbiota in vaginal health and pathogenesis
of recurrent vulvovaginal infections: a critical review. Ann Clin Microbiol
Antimicrob. 2020;19(5). https://doi.org/10.1186/512941-020-0347-4.

3. Workowski KA, Berman SM. Centers for Disease Control and Prevention sexually
transmitted disease treatment guidelines. Clin Infect Dis. 2011;53(Suppl 3):559-
63. https://doi.org/10.1093/cid/cir694.

4. Koumans EH, Sternberg M, Bruce C, et al. The prevalence of bacterial vaginosis
in the United States, 2001-2004; associations with symptoms, sexual behaviors,
and reproductive health. J Sex Transm Dis. 2007;34(11):864-9. https://doi.
0rg/10.1097/0LQ.0b013e318074e565.

5. Klebanoff MA, Schwebke JR, Zhang J, et al. Vulvovaginal symptoms in women
with bacterial vaginosis. Obstet Gynecol. 2004;104(2):267-72. https://doi.
0rg/10.1097/01.A0G.0000134783.98382.b0.

6. Cherpes TL, Meyn LA, Krohn MA, Lurie JG, Hillier SL. Association between
acquisition of herpes simplex virus type 2 in women and bacterial vaginosis. Clin
Infect Dis. 2003;37(3):319-25. https://doi.org/10.1086/375819.

)Pl The page number in the footer is not for bibliographic referencing


https://orcid.org/0000-0001-6734-8165
https://orcid.org/0000-0001-8342-7197
https://orcid.org/0000-0002-6313-2735
https://orcid.org/0000-0003-2392-0574
https://doi.org/10.1186/s12941-020-0347-4
https://doi.org/10.1093/cid/cir694
https://doi.org/10.1097/OLQ.0b013e318074e565
https://doi.org/10.1097/OLQ.0b013e318074e565
https://doi.org/10.1097/01.AOG.0000134783.98382.b0
https://doi.org/10.1097/01.AOG.0000134783.98382.b0
https://doi.org/10.1086/375819

An overview of vaginitis and vulvovaginal health

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Brotman RM, Klebanoff MA, Nansel TR, et al. Bacterial vaginosis assessed by
Gram stain and diminished colonization resistance to incident gonococcal,
chlamydial, and trichomonal genital infection. Int J Infect Dis. 2010;202(12):1907-
15. https://doi.org/10.1086/657320.

Wiesenfeld HC, Hillier SL, Krohn MA, Landers DV, Sweet RL. Bacterial vaginosis is
a strong predictor of Neisseria gonorrhoeae and Chlamydia trachomatis infection.
Clin Infect Dis. 2003;36(5):663-8. https://doi.org/10.1086/367658.

Atashili J, Poole C, Ndumbe PM, Adimora AA, Smith JS. Bacterial vaginosis and
HIV acquisition: a meta-analysis of published studies. AIDS. 2008;22(12):1493-
501. https://doi.org/10.1097/QAD.0b013e3283021a37.

. Cohen CR, Lingappa JR, Baeten JM, et al. Bacterial vaginosis associated with

increased risk of female-to-male HIV-1 transmission: a prospective cohort
analysis among African couples. PLoS Med. 2012;9(6):¢1001251. https://doi.
org/10.1371/journal.pmed.1001251.

. Nugent RP, Krohn MA, Hillier SL. The reliability of diagnosing bacterial vaginosis

is improved by a standardized method of Gram stain interpretation. J Clin
Microbiol. 1991;29(2):297-301. https://doi.org/10.1128/jcm.29.2.297-301.1991.

. Schwebke JR, Hillier SL, Sobel JD, McGregor JA, Sweet RL. Validity of the vaginal

Gram stain for the diagnosis of bacterial vaginosis. Obstet Gynecol. 1996;88(4 Pt
1):573-6. https://doi.org/10.1016/0029-7844(96)00233-5.

. Forsum U, Jakobsson T, Larsson PG, et al. An international study of

the interobserver variation between interpretations of vaginal smear
criteria of bacterial vaginosis. APMIS. 2002;110(11):811-8. https://doi.
0rg/10.1034/j.1600-0463.2002.1101107 x.

. Martinez MA, Ovalle A, Gaete AM, et al. Nugent and Spiegel criteria for the

diagnosis of bacterial vaginosis. Analysis of discordant specimens by the Ison
and Hay method. Rev Med Chile. 2011;139(1):66-71. Spanish.

. Farage MA, Miller KW, Sobel JD. Dynamics of the vaginal ecosystem—hormonal

influences. Infect Dis Res Treat. 2010;3. https://doi.org/10.4137/IDRT.S3903.

. Rudramurthy SM, Singh S. Candida infections in immunocompetent hosts:

pathogenesis and diagnosis. Curr Fungal Infect Rep. 2020;14:233-45. https://doi.
0rg/10.1007/512281-020-00392-5.

. Sobel JD. Recurrent vulvovaginal candidiasis. Am J Obstet Gynecol.

2016;214(1):15-21. https:/doi.org/10.1016/j.aj0g.2015.06.067.

. Dovnik A, Golle A, Novak D, Arko D, Taka¢ I. Treatment of vulvovaginal

candidiasis: a review of the literature. Acta Dermatovenerol Alp Pannonica
Adriat. 2015;24(1):5-7. https://doi.org/10.15570/actaapa.2015.2.

. Sobel JD. Candida vulvovaginitis. Clin Obstet Gynecol. 1993;36(1):153-65. https://

doi.org/10.1097/00003081-199303000-00021.

Sobel JD, Faro S, Force RW, et al. Vulvovaginal candidiasis: epidemiologic,
diagnostic, and therapeutic considerations. Am J Obstet Gynecol.
1998;178(2):203-11. https://doi.org/10.1016/50002-9378(98)80001-X.

Mitchell H. Vaginal discharge—causes, diagnosis, and treatment. BMJ.
2004;328(7451):1306-8. https://doi.org/10.1136/bm;j.328.7451.1306.

Gongalves B, Ferreira C, Alves CT, et al. Vulvovaginal candidiasis: epidemiology,
microbiology and risk factors. Crit Rev Microbiol. 2016;42(6):905-27. https://doi.
0rg/10.3109/1040841X.2015.1091805.

Chen S, Slavin M, Nguyen Q, et al. Active surveillance of candidemia, Australia.
Emerg Infect Dis. 2006;12(10):1508-16. https://doi.org/10.3201/eid1210.060389.
Kissinger P. Epidemiology and treatment of trichomoniasis. Curr Infect Dis Rep.
2015;17(31):484. https://doi.org/10.1007/511908-015-0484-7.

World Health Organization. Global incidence and prevalence of selected curable
sexually transmitted infections - 2008. World Health Organization; 2012.
Available at: https://iris.who.int/bitstream/handle/10665/75181/97892415038
39_eng.pdf.

Ramjee G, Abbai NS, Naidoo S. Women and sexually transmitted infections in
Africa. Open J Obstet Gynecol. 2015;5(7):385-99. https://doi.org/10.4236/
0j09.2015.57056.

Afzan MY, Suresh K. Pseudocyst forms of Trichomonas vaginalis from cervical
neoplasia. J Parasitol Res. 2012;111(1):371-81. https://doi.org/10.1007/
$00436-012-2848-3.

Allsworth JE, Ratner JA, Peipert JF. Trichomoniasis and other sexually
transmitted infections: results from the 2001-2004 National Health and
Nutrition Examination Surveys. Sex Transm Dis. 2009;36(12):738-44. https://doi.
0rg/10.1097/0LQ.0b013e3181b38a4b.

Mlisana K, Naicker N, Werner L, et al. Symptomatic vaginal discharge is a poor
predictor of sexually transmitted infections and genital tract inflammation
in high-risk women in South Africa. J Infect Dis. 2012;206(1):6-14. https://doi.
0rg/10.1093/infdis/jis298.

JMLSTSA 2024:6(2)

30.

31

32.

33.

34.

35

36.

37.

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49.

50.

51.

van Eyk AD. The treatment of sexually transmitted infections. S Afr Fam Pract.
2016;58(6):1-11. https://doi.org/10.4102/safp.v58i6.4592.

Chacra LA, Fenollar F, Diop K. Bacterial vaginosis: what do we currently
know? Front Cell Infect Microbiol. 2022;11:672429. https://doi.org/10.3389/
fcimb.2021.672429.

Masha SC, Cools P, Sanders EJ, Vaneechoutte M, Crucitti T. Trichomonas vaginalis
and HIV infection acquisition: a systematic review and meta-analysis. Sex Transm
Infect. 2019;95(1):36-42. https://doi.org/10.1136/sextrans-2018-053713.

Ceccarani C, Foschi C, Parolin C, et al. Diversity of vaginal microbiome and
metabolome during genital infections. Sci Rep. 2019;9(14095). https://doi.
0rg/10.1038/541598-019-50410-x.

Abbai NS, Reddy T, Ramjee G. Prevalent bacterial vaginosis infection
- a risk factor for incident sexually transmitted infections in women in
Durban, South Africa. Int J STD AIDS. 2016;27(14):1283-8. https://doi.
0rg/10.1177/0956462415616038.

Afolabi BB, Moses O, Oduyebo OO. Bacterial vaginosis and pregnancy outcome
in Lagos, Nigeria. Open Forum Infect Dis. 2016;3(1):0fw030. https://doi.
0rg/10.1093/ofid/ofw030.

Fettweis JM, Brooks JP, Serrano MG, et al. Differences in vaginal microbiome in
African American women versus women of European ancestry. Microbiology
(Reading). 2014;160(10):2272-82. https://doi.org/10.1099/mic.0.081034-0.

Gautam R, Borgdorff H, Jespers V, et al. Correlates of the molecular vaginal
microbiota composition of African women. BMC Infect Dis. 2015;15(86). https://
doi.org/10.1186/512879-015-0831-1.

Brotman RM, He X, Gajer P, et al. Association between cigarette smoking and
the vaginal microbiota: a pilot study. BMC Infect Dis. 2014;14(471). https://doi.
0rg/10.1186/1471-2334-14-471.

Mirmonsef P, Hotton AL, Gilbert D, et al. Free glycogen in vaginal fluids is
associated with Lactobacillus colonization and low vaginal pH. PLoS One.
2014;9(7):e102467. https://doi.org/10.1371/journal.pone.0102467.

Deese J, Pradhan S, Goetz H, Morrison C. Contraceptive use and the risk of
sexually transmitted infection: systematic review and current perspectives. Open
Access J Contracept. 2018;9:91-112. https://doi.org/10.2147/0AJC.5135439.

Bayigga L, Kateete DP, Anderson DJ, Sekikubo M, Nakanjako D. Diversity of
vaginal microbiota in sub-Saharan Africa and its effects on HIV transmission and
prevention. Am J Obstet Gynecol. 2019;220(2):155-66. https://doi.org/10.1016/j.
2j0g.2018.10.014.

Brotman RM, Bradford LL, Conrad M, et al. Association between Trichomonas
vaginalis and vaginal bacterial community composition among reproductive-
age women. Sex Transm Dis. 2012;39(10):807-12. https://doi.org/10.1097/
0OLQ.0b013e3182631c79.

Davis SD. Bacterial vaginosis and Candida vulvovaginitis. Prof Nurs Today.
2020;24(3):17-20.

. Richman M, Nasir R, Guilherme S, et al. Bacterial vaginosis: a review of

pathophysiology, epidemiology, complications, diagnosis, and treatment. EJMS.
2023;5(8):1-10. https://doi.org/10.46405/ejms.v5i1.475.

Onderdonk AB, Delaney ML, Fichorova RN. The human microbiome during
bacterial vaginosis. Clin Microbiol Rev. 2016;29(2):223-38. https://doi.
0rg/10.1128/CMR.00075-15.

Rakhmatullaeva MM. Clinical and epidemiological features of bacterial
vaginosis. Am J Med Sci. 2020;2(8):140-5. https://doi.org/10.37547/TAJMSPR/
Volume02Issue08-21.

Penney GC. Preventing infective sequelae of abortion. Hum Reprod. 1997;12(11
Suppl):107-12.

Jacobsson B, Pernevi P, Chidekel L, Platz-Christensen JL. Bacterial vaginosis
in early pregnancy may predispose for preterm birth and postpartum
endometritis. Acta Obstet Gynecol Scand. 2002;81(11):1006-10. https://doi.
0rg/10.1034/j.1600-0412.2002.811103.x

Haggerty CL, Hillier SL, Bass DC, Ness RB; PID Evaluation and Clinical
Health study investigators. Bacterial vaginosis and anaerobic bacteria are
associated with endometritis. Clin Infect Dis. 2004;39(7):990-5. https://doi.
0rg/10.1086/423963.

Ness RB, Kip KE, Hillier SL, et al. A cluster analysis of bacterial vaginosis-
associated microflora and pelvic inflammatory disease. Am J Epidemiol.
2005;162(6):585-90. https://doi.org/10.1093/aje/kwi243.

Oakeshott P, Hay P, Hay S, et al. Association between bacterial vaginosis or
chlamydial infection and miscarriage before 16 weeks' gestation: prospective
community based cohort study. BMJ. 2002;325(7376):1334. https://doi.
0rg/10.1136/bm;j.325.7376.1334.

The page number in the footer is not for bibliographic referencing


https://doi.org/10.1086/657320
https://doi.org/10.1086/367658
https://doi.org/10.1097/QAD.0b013e3283021a37
https://doi.org/10.1371/journal.pmed.1001251
https://doi.org/10.1371/journal.pmed.1001251
https://doi.org/10.1128/jcm.29.2.297-301.1991
https://doi.org/10.1016/0029-7844(96)00233-5
https://doi.org/10.1034/j.1600-0463.2002.1101107.x
https://doi.org/10.1034/j.1600-0463.2002.1101107.x
https://doi.org/10.4137/IDRT.S3903
https://doi.org/10.1007/s12281-020-00392-5
https://doi.org/10.1007/s12281-020-00392-5
https://doi.org/10.1016/j.ajog.2015.06.067
https://doi.org/10.15570/actaapa.2015.2
https://doi.org/10.1097/00003081-199303000-00021
https://doi.org/10.1097/00003081-199303000-00021
https://doi.org/10.1016/S0002-9378(98)80001-X
https://doi.org/10.1136/bmj.328.7451.1306
https://doi.org/10.3109/1040841X.2015.1091805
https://doi.org/10.3109/1040841X.2015.1091805
https://doi.org/10.3201/eid1210.060389
https://doi.org/10.1007/s11908-015-0484-7
https://iris.who.int/bitstream/handle/10665/75181/9789241503839_eng.pdf
https://iris.who.int/bitstream/handle/10665/75181/9789241503839_eng.pdf
https://doi.org/10.4236/ojog.2015.57056
https://doi.org/10.4236/ojog.2015.57056
https://doi.org/10.1007/s00436-012-2848-3
https://doi.org/10.1007/s00436-012-2848-3
https://doi.org/10.1097/OLQ.0b013e3181b38a4b
https://doi.org/10.1097/OLQ.0b013e3181b38a4b
https://doi.org/10.1093/infdis/jis298
https://doi.org/10.1093/infdis/jis298
https://doi.org/10.4102/safp.v58i6.4592
https://doi.org/10.3389/fcimb.2021.672429
https://doi.org/10.3389/fcimb.2021.672429
https://doi.org/10.1136/sextrans-2018-053713
https://doi.org/10.1038/s41598-019-50410-x
https://doi.org/10.1038/s41598-019-50410-x
https://doi.org/10.1177/0956462415616038
https://doi.org/10.1177/0956462415616038
https://doi.org/10.1093/ofid/ofw030
https://doi.org/10.1093/ofid/ofw030
https://doi.org/10.1099/mic.0.081034-0
https://doi.org/10.1186/s12879-015-0831-1
https://doi.org/10.1186/s12879-015-0831-1
https://doi.org/10.1186/1471-2334-14-471
https://doi.org/10.1186/1471-2334-14-471
https://doi.org/10.1371/journal.pone.0102467
https://doi.org/10.2147/OAJC.S135439
https://doi.org/10.1016/j.ajog.2018.10.014
https://doi.org/10.1016/j.ajog.2018.10.014
https://doi.org/10.1097/OLQ.0b013e3182631c79
https://doi.org/10.1097/OLQ.0b013e3182631c79
https://doi.org/10.46405/ejms.v5i1.475
https://doi.org/10.1128/CMR.00075-15
https://doi.org/10.1128/CMR.00075-15
https://doi.org/10.37547/TAJMSPR/Volume02Issue08-21
https://doi.org/10.37547/TAJMSPR/Volume02Issue08-21
https://doi.org/10.1034/j.1600-0412.2002.811103.x
https://doi.org/10.1034/j.1600-0412.2002.811103.x
https://doi.org/10.1086/423963
https://doi.org/10.1086/423963
https://doi.org/10.1093/aje/kwi243
https://doi.org/10.1136/bmj.325.7376.1334
https://doi.org/10.1136/bmj.325.7376.1334

An overview of vaginitis and vulvovaginal health

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

Leitich H, Kiss H. Asymptomatic bacterial vaginosis and intermediate flora as risk
factors for adverse pregnancy outcome. Best Pract Res Clin Obstet Gynaecol.
2007;21(3):375-90. https://doi.org/10.1016/j.bpobgyn.2006.12.005.

Verstraelen H, Verhelst R, Vaneechoutte M, Temmerman M. The epidemiology of
bacterial vaginosis in relation to sexual behaviour. BMC Infect Dis. 2010;10(81).
https://doi.org/10.1186/1471-2334-10-81.

Sha BE, Zariffard MR, Wang QJ, et al. Female genital-tract HIV load correlates
inversely with Lactobacillus species but positively with bacterial vaginosis
and Mycoplasma hominis. J Infect Dis. 2005;191(1):25-32. https://doi.
0rg/10.1086/426394.

Cherpes TL, Melan MA, Kant JA, et al. Genital tract shedding of herpes simplex
virus type 2 in women: effects of hormonal contraception, bacterial vaginosis,
and vaginal group B Streptococcus colonization. Clin Infect Dis. 2005;40(10):1422-
8. https://doi.org/10.1086/429622.

Kountchou CL, Milaine TEO, Velhima A, et al. Vulvo-vaginal candidiasis in
pregnant women at the Bafoussam Regional Hospital (West Region of
Cameroon) and susceptibility of isolates to antifungals. BJMHS. 2021;3(1):737-43.

Mohamed AO, Mohamed MS, Mallhi TH, et al. Prevalence of vulvovaginal
candidiasis among pregnant women in Africa: a systematic review and
meta-analysis. J Infect Dev Ctries. 2022;16(8):1243-51. https://doi.org/10.3855/
jidc.15536.

Sule-Odu AO, Akadri AA, Oluwole AA, et al. Vaginal Candida infection in
pregnancy and its implications for fetal well-being. Afr J Reprod Health.
2020;24(3):33-40.

Kaufman DA, Gurka MJ, Hazen KC, et al. Patterns of fungal colonization in
preterm infants weighing less than 1000 grams at birth. Pediatr Infect Dis J.
2006;25(8):733-7. https://doi.org/10.1097/01.inf.0000226978.96218.e6.

Africa CWJ, dos Santos Abrantes PM. Candida antifungal drug resistance in
sub-Saharan African populations: a systematic review. F1000Res. 2016;5:2832.
https://doi.org/10.12688/f1000research.10327.2.

Mabaso N, Abbai NS. A review on Trichomonas vaginalis infections in women
from Africa. S Afr J Infect Dis. 2021;36(1):254. https://doi.org/10.4102/sajid.
v36i1.254.

Kissinger P. Trichomonas vaginalis: a review of epidemiologic, clinical and
treatment issues. BMC Infect Dis. 2015;15(307). https://doi.org/10.1186/
$12879-015-1055-0.

Bolumburu C, Zamora V, Mufioz-Algarra M, et al. Trichomoniasis in a tertiary
hospital of Madrid, Spain (2013-2017): prevalence and pregnancy rate,
coinfections, metronidazole resistance, and endosymbiosis. Parasitol Res.
2020;119(6):1915-23. https://doi.org/10.1007/500436-020-06688-2.

Cornelius DC, Robinson DA, Muzny CA, et al. Genetic characterization of
Trichomonas vaginalis isolates by use of multilocus sequence typing. J Clin
Microbiol. 2012;50(10):3293-300. https://doi.org/10.1128/JCM.00643-12.

Chinedum OK, Ifeanyi OE, Uzoma UG, Ngozi GC. Prevalence of Trichomonas
vaginalis among pregnant women attending hospital in Irrua Specialist Teaching
Hospital in Edo State, Nigeria. J Dent Med Sci. 2014;13(9):79-82. https://doi.
0rg/10.9790/0853-13927982.

Akbari Z, Matini M. The study of trichomoniasis in pregnant
women attending Hamadan City health centers in
2015. Avicenna J Clin Microbiol Infect. 2017;4(2):41533.
https://doi.org/10.5812/ajcmi.41533.

Shipitsyna E, Khusnutdinova T, Budilovskaya O, et al. Bacterial vaginosis-
associated vaginal microbiota is an age-independent risk factor for Chlamydia
trachomatis, Mycoplasma genitalium and Trichomonas vaginalis infections
in low-risk women, St. Petersburg, Russia. Eur J Clin Microbiol Infect Dis.
2020;39(7):1221-30. https://doi.org/10.1007/5s10096-020-03831-w.

Masese LN, Wanje G, Kabare E, et al. Screening for sexually transmitted infections
in adolescent girls and young women in Mombasa, Kenya: feasibility, prevalence,
and correlates. Sex Transm Dis. 2017;44(12):725-31. https://doi.org/10.1097/
0LQ.0000000000000674.

Meehan M, Wawer M, Serwadda D, Gray R, Quinn T. Laboratory methods
for the diagnosis of reproductive tract infections and selected conditions
in population-based studies. In: Jejeebhoy S, Koenig M, Elias C, editors.
Investigating reproductive tract infections and other gynaecological disorders: a
multidisciplinary approach. Cambridge University press; 2003. p. 261-82. https://
doi.org/10.1017/CB09780511545627.

Nagarajan K, Loh K-C. Molecular biology-based methods for quantification

of bacteria in mixed culture: perspectives and limitations. Appl Microbiol
Biotechnol. 2014;98(16):6907-19. https://doi.org/10.1007/500253-014-5870-9.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

85.

86.

87.

88.

89.

90.

91.

92.

Mohammadzadeh F, Dolatian M, Jorjani M, Majd HA. Diagnostic value of Amsel's
clinical criteria for diagnosis of bacterial vaginosis. Glob J Health Sci. 2015;7(3):8-
14. https://doi.org/10.5539/gjhs.v7n3p8.

Bradshaw D, Groenewald P, Laubscher R, et al. The initial burden of disease
estimates for South Africa, 2000. S Afr Med J. 2003;93(9):682-8.

Abbott J. Clinical and microscopic diagnosis of vaginal yeast infection:
a prospective analysis. Ann Emerg Med. 1995;25(5):587-91. https://doi.
0rg/10.1016/50196-0644(95)70168-0.

Shu‘aibu |, Tennu PD, Fatima UM, Ibrahim L, Muhammad MU. Incidence of
vulvovaginal candidiasis associated with Candida albicans among pregnant
women attending Gombe State Specialist Hospital, Gombe, Nigeria. Bayero J
Pure Appl Sci. 2013;6(2):84-8. https://doi.org/10.4314/bajopas.v6i2.17.

Mousavi SA, Khalesi E, Bonjar GHS, et al. Rapid molecular diagnosis for Candida
species using PCR-RFLP. Biotechnology. 2007;6(4):583-7. https://doi.org/10.3923/
biotech.2007.583.587.

Tapia CV, Hermosilla G, Fortes P, et al. Genotyping and persistence of Candida
albicans from pregnant women with vulvovaginal candidiasis. Mycopathologia.
2017;182(3-4):339-47. https://doi.org/10.1007/511046-016-0095-3.

Thompson A, Timm K, Borders N, Montoya L, Culbreath K. Diagnostic
performance of two molecular assays for the detection of vaginitis in
symptomatic women. Eur J Clin Microbiol Infect Dis. 2020;39(1):39-44. https://
doi.org/10.1007/510096-019-03694-w.

Dessai F, Nyirenda M, Sebitloane M, Abbai N. Diagnostic evaluation of the BD
Affirm VPIIl assay as a point-of-care test for the diagnosis of bacterial vaginosis,
trichomoniasis and candidiasis. Int J STD AIDS. 2020;31(4):303-11. https://doi.
0org/10.1177/0956462419895684.

Sherrard J. Evaluation of the BD MAX™ Vaginal Panel for the detection of vaginal
infections in a sexual health service in the UK. Int J STD AIDS. 2019;30(4):411-4.
https://doi.org/10.1177/0956462418815284.

Garber GE. The laboratory diagnosis of Trichomonas vaginalis. Can J Infect Dis
Med Microbiol. 2005;16(1):35-8. https://doi.org/10.1155/2005/373920.

Petrin D, Delgaty K, Bhatt R, Garber G. Clinical and microbiological aspects of
Trichomonas vaginalis. Clin Microbiol Rev. 1998;11(2):300-17. https://doi.
org/10.1128/CMR.11.2.300.

Bhatt R, Abraham M, Petrin D, Garber GE. New concepts in the diagnosis and
pathogenesis of Trichomonas vaginalis. Can J Infect Dis. 1996;7(5):321-5. https://
doi.org/10.1155/1996/864623.

Bachmann LH, Hobbs MM, Sefa AC, et al. Trichomonas vaginalis genital
infections: progress and challenges. Clin Infect Dis. 2011;53(Suppl 3):5160-72.
https://doi.org/10.1093/cid/cir705.

. Swygard H, Seda AC, Hobbs MM, Cohen MS. Trichomoniasis: clinical

manifestations, diagnosis, and management. Sex Transm Dis. 2004;80(2):91-5.
https://doi.org/10.1136/5ti.2003.005124.

Asmah RH, Blankson HNA, Seanefu KA, et al. Trichomoniasis and associated
co-infections of the genital tract among pregnant women presenting at two
hospitals in Ghana. BMC Womens Health. 2017;17(130). https://doi.org/10.1186/
$12905-017-0489-5.

Balkus JE, Richardson BA, Rabe LK, et al. Bacterial vaginosis and the risk of
Trichomonas vaginalis acquisition among HIV-1-negative women. Sex Transm
Dis. 2014;41(2):123-8. https://doi.org/10.1097/0LQ.0000000000000075.

Nwadioha SI, Bako IA, Onwuezobe |, Egah DZ. Vaginal trichomoniasis among
patients attending primary health care centers of Jos, Nigeria. Nig Hosp Pract.
2011;9(2-3).

Fichorova RN, Buck OR, Yamamoto HS, et al. The villain team-up or how
Trichomonas vaginalis and bacterial vaginosis alter innate immunity in
concert. Sex Transm Infect. 2013;89(6):460-6. https://doi.org/10.1136/
sextrans-2013-051052.

Gatski M, Martin DH, Clark RA, et al. Co-occurrence of Trichomonas vaginalis and
bacterial vaginosis among HIV-positive women. Sex Transm Dis. 2011;38(3):163-
6. https://doi.org/10.1097/0LQ.0b013e3181f22f56.

Kissinger P. Trichomonas vaginalis: a review of epidemiologic, clinical and
treatment issues. BMC Infect Dis. 2015;15(307). https://doi.org/10.1186/
$12879-015-1055-0.

Verwijs MC, Agaba S, Umulisa MM, et al. Vaginal probiotic adherence and
acceptability in Rwandan women with high sexual risk participating in a
pilot randomised controlled trial: a mixed-methods approach. BMJ Open.
2020;10(5):e031819. https://doi.org/10.1136/bmjopen-2019-031819.

Martin Jr HL, Richardson BA, Nyange PM, et al. Vaginal lactobacilli, microbial
flora, and risk of human immunodeficiency virus type 1 and sexually

JMLSTSA 2024;6(2) The page number in the footer is not for bibliographic referencing


https://doi.org/10.1016/j.bpobgyn.2006.12.005
https://doi.org/10.1186/1471-2334-10-81
https://doi.org/10.1086/426394
https://doi.org/10.1086/426394
https://doi.org/10.1086/429622
https://doi.org/10.3855/jidc.15536
https://doi.org/10.3855/jidc.15536
https://doi.org/10.1097/01.inf.0000226978.96218.e6
https://doi.org/10.12688/f1000research.10327.2
https://doi.org/10.4102/sajid.v36i1.254
https://doi.org/10.4102/sajid.v36i1.254
https://doi.org/10.1186/s12879-015-1055-0
https://doi.org/10.1186/s12879-015-1055-0
https://doi.org/10.1007/s00436-020-06688-2
https://doi.org/10.1128/JCM.00643-12
https://doi.org/10.9790/0853-13927982
https://doi.org/10.9790/0853-13927982
https://doi.org/10.5812/ajcmi.41533
https://doi.org/10.1007/s10096-020-03831-w
https://doi.org/10.1097/OLQ.0000000000000674
https://doi.org/10.1097/OLQ.0000000000000674
https://doi.org/10.1017/CBO9780511545627
https://doi.org/10.1017/CBO9780511545627
https://doi.org/10.1007/s00253-014-5870-9
https://doi.org/10.5539/gjhs.v7n3p8
https://doi.org/10.1016/S0196-0644(95)70168-0
https://doi.org/10.1016/S0196-0644(95)70168-0
https://doi.org/10.4314/bajopas.v6i2.17
https://doi.org/10.3923/biotech.2007.583.587
https://doi.org/10.3923/biotech.2007.583.587
https://doi.org/10.1007/s11046-016-0095-3
https://doi.org/10.1007/s10096-019-03694-w
https://doi.org/10.1007/s10096-019-03694-w
https://doi.org/10.1177/0956462419895684
https://doi.org/10.1177/0956462419895684
https://doi.org/10.1177/0956462418815284
https://doi.org/10.1155/2005/373920
https://doi.org/10.1128/CMR.11.2.300
https://doi.org/10.1128/CMR.11.2.300
https://doi.org/10.1155/1996/864623
https://doi.org/10.1155/1996/864623
https://doi.org/10.1093/cid/cir705
https://doi.org/10.1136/sti.2003.005124
https://doi.org/10.1186/s12905-017-0489-5
https://doi.org/10.1186/s12905-017-0489-5
https://doi.org/10.1097/OLQ.0000000000000075
https://doi.org/10.1136/sextrans-2013-051052
https://doi.org/10.1136/sextrans-2013-051052
https://doi.org/10.1097/OLQ.0b013e3181f22f56
https://doi.org/10.1186/s12879-015-1055-0
https://doi.org/10.1186/s12879-015-1055-0
https://doi.org/10.1136/bmjopen-2019-031819

An overview of vaginitis and vulvovaginal health

transmitted disease acquisition. J Infect Dis. 1999;180(6):1863-8. https://doi.
0rg/10.1086/315127.

93. Schwebke JR, Burgess D. Trichomoniasis. Clin Microbiol Rev. 2004;17(4):794-803.
https://doi.org/10.1128/CMR.17.4.794-803.2004.

94. Thomason JL, Gelbart SM, Sobun JF, Schulien MB, Hamilton PR. Comparison of
four methods to detect Trichomonas vaginalis. J Clin Microbiol. 1988;26(9):1869-
70. https://doi.org/10.1128/jcm.26.9.1869-1870.1988.

95. Franklin TL, Monif GR. Trichomonas vaginalis and bacterial vaginosis. Coexistence
in vaginal wet mount preparations from pregnant women. J Reprod Med.
2000;45(2):131-4.

96. Demirezen S, Korkmaz E, Beksag MS. Association between trichomoniasis and
bacterial vaginosis: an examination of 600 cervicovaginal smears. Cent Eur J
Public Health. 2005;13(2):96-8.

97. Heller DS, Maslyak S, Skurnick J. Is the presence of Trichomonas on a Pap smear
associated with an increased incidence of bacterial vaginosis? J Low Genit Tract
Dis. 2006;10(3):137-9. https://doi.org/10.1097/00128360-200607000-00002.

98. Madhivanan P, Bartman MT, Pasutti L, et al. Prevalence of Trichomonas vaginalis
infection among young reproductive age women in India: implications for
treatment and prevention. Sex Health. 2009;6(4):339-44. https://doi.org/10.1071/
SH09038.

99. Rugpao S, Sriplienchan S, Rungruengthanakit K, et al. Risk factors for bacterial
vaginosis incidence in young adult Thai women. Sex Transm Dis. 2008;35(7):643-
8. https://doi.org/10.1097/0LQ.0b013e31816f70f2.

100.Rajalakshmi R, Kalaivani S. Prevalence of asymptomatic infections in sexually
transmitted diseases attendees diagnosed with bacterial vaginosis, vaginal
candidiasis, and trichomoniasis. Indian J Sex Transm Dis AIDS. 2016;37(2):139-42.
https://doi.org/10.4103/0253-7184.192121.

101.Petrina MA, Cosentino LA, Rabe LK, Hillier SL. Susceptibility of bacterial
vaginosis (BV)-associated bacteria to secnidazole compared to metronidazole,
tinidazole and clindamycin. Anaerobe. 2017;47:115-9. https://doi.org/10.1016/j.
anaerobe.2017.05.005.

102.Beigi RH, Austin MN, Meyn LA, Krohn MA, Hillier SL. Antimicrobial resistance
associated with the treatment of bacterial vaginosis. Am J Obstet Gynecol.
2004;191(4):1124-9. https://doi.org/10.1016/j.2j0g.2004.05.033.

103.Bouchemal K, Bories C, Loiseau PM. Strategies for prevention and treatment of
Trichomonas vaginalis infections. Clin Microbiol Rev. 2017;30(3):811-25. https://
doi.org/10.1128/CMR.00109-16.

104.Mielczarek E, Blaszkowska J. Trichomonas vaginalis: pathogenicity and potential
role in human reproductive failure. Infection. 2016;44(4):447-58. https://doi.
0rg/10.1007/515010-015-0860-0.

105.Rukasha |, Ehlers MM, Kock MM. P5.099 Metronidazole antimicrobial drug
resistance testing of Trichomonas vaginalis collected from women attending an
anti-retroviral clinic, Pretoria, South Africa. Sex Transm Infect. 2013;89(1):A366.
https://doi.org/10.1136/sextrans-2013-051184.1143.

106.Mabaso N, Naicker C, Nyirenda M, Abbai N. Prevalence and risk factors for
Trichomonas vaginalis infection in pregnant women in South Africa. Int J STD
AIDS. 2020;31(4):351-8. https://doi.org/10.1177/0956462420907758.

107.Pfaller MA, Castanheira M, Messer SA, Moet GJ, Jones RN. Variation in Candida
spp. distribution and antifungal resistance rates among bloodstream infection
isolates by patient age: report from the SENTRY Antimicrobial Surveillance
Program (2008-2009). Diagn Microbiol Infect Dis. 2010;68(3):278-83. https://doi.
org/10.1016/j.diagmicrobio.2010.06.015.

108.World Health Organization. Guidelines for the management of sexually
transmitted infections. World Health Organization; 2003. Available at: https:/
applications.emro.who.int/aiecf/web79.pdf.

109.Van der Eem L, Dubbink JH, Struthers HE, et al. Evaluation of syndromic
management guidelines for treatment of sexually transmitted infections in
South African women. Trop Med Int Health. 2016;21(9):1138-46. https://doi.
org/10.1111/tmi.12742.

110.Romoren M, Sundby J, Velauthapillai M, et al. Chlamydia and gonorrhoea in
pregnant Batswana women: time to discard the syndromic approach? BMC
Infect Dis. 2007;7(27). https://doi.org/10.1186/1471-2334-7-27.

111.Whaley SG, Berkow EL, Rybak JM, et al. Azole antifungal resistance in Candida
albicans and emerging non-albicans Candida species. Front Microbiol.
2017;7:2173. https://doi.org/10.3389/fmicb.2016.02173.

112.Berkow EL, Lockhart SR. Fluconazole resistance in Candida species: a current
perspective. Infect Drug Resist. 2017;10:237-45. https://doi.org/10.2147/IDR.
$118892.

113.Padmajakshi G, Saini S, Kandi V. Etiology of symptomatic vaginitis among HIV/
AIDS patients in the era of highly active antiretroviral therapy. Ann Med Health
Sci Res. 2018;8:57-61.

114.Anwar KP, Malik A, Subhan KH. Profile of candidiasis in HIV infected patients. Iran
J Microbiol. 2012;4(4):204-9.

115.Detels R, Green AM, Klausner JD, et al. The incidence and correlates of
symptomatic and asymptomatic Chlamydia trachomatis and Neisseria
gonorrhoeae infections in selected populations in five countries. Sex Transm Dis.
2011;38(6):503-9. https://doi.org/10.1097/0LQ.0b013e318206288.

JMLSTSA 2024;6(2) The page number in the footer is not for bibliographic referencing


https://doi.org/10.1086/315127
https://doi.org/10.1086/315127
https://doi.org/10.1128/CMR.17.4.794-803.2004
https://doi.org/10.1128/jcm.26.9.1869-1870.1988
https://doi.org/10.1097/00128360-200607000-00002
https://doi.org/10.1071/SH09038
https://doi.org/10.1071/SH09038
https://doi.org/10.1097/OLQ.0b013e31816f70f2
https://doi.org/10.4103/0253-7184.192121
https://doi.org/10.1016/j.anaerobe.2017.05.005
https://doi.org/10.1016/j.anaerobe.2017.05.005
https://doi.org/10.1016/j.ajog.2004.05.033
https://doi.org/10.1128/CMR.00109-16
https://doi.org/10.1128/CMR.00109-16
https://doi.org/10.1007/s15010-015-0860-0
https://doi.org/10.1007/s15010-015-0860-0
https://doi.org/10.1136/sextrans-2013-051184.1143
https://doi.org/10.1177/0956462420907758
https://doi.org/10.1016/j.diagmicrobio.2010.06.015
https://doi.org/10.1016/j.diagmicrobio.2010.06.015
https://applications.emro.who.int/aiecf/web79.pdf
https://applications.emro.who.int/aiecf/web79.pdf
https://doi.org/10.1111/tmi.12742
https://doi.org/10.1111/tmi.12742
https://doi.org/10.1186/1471-2334-7-27
https://doi.org/10.3389/fmicb.2016.02173
https://doi.org/10.2147/IDR.S118892
https://doi.org/10.2147/IDR.S118892
https://doi.org/10.1097/OLQ.0b013e318206c288

	_Hlk144381048

