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REVIEW

Introduction

Vaginitis is an infection common in primary care; every woman 

can experience one episode of this infection.1 Symptoms 

associated with vaginitis are discharge, odour, and itching, 

primarily seen in women of reproductive age.2 Vaginitis infection 

has a negative impact on women’s quality of life, including 

feeling embarrassed and anxious.1 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.3

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.4,5 BV increases the risk of acquiring 

herpes simplex virus (HSV), Trichomonas vaginalis, Neisseria 

gonorrhoeae, and Chlamydia trachomatis.6-8 HIV acquisition and 

transmission are also among the factors associated with BV.9,10 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.11 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.12-14

VVC is the most common cause of conditions diagnosed in 
women and is caused by abnormal yeast growth in the mucosa.15 
VVC affects about 75% of women at least once in their lifetime.16,17 
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.18-21 Opportunistic pathogens such as 
Candida invade the genital area due to environmental changes.22 
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.1,23

Trichomoniasis is a condition caused by Trichomonas vaginalis, 
a protozoan parasite that is sexually transmitted and the most 
common non-viral STI in the world.24 This condition affects both 
men and women and is asymptomatic in 85% of women and 77% 
of men.24 According to the World Health Organization (WHO), T. 
vaginalis occurs ten times more in women than in men in the 
African region.25 The African region has an estimated 42.8 million 
T. vaginalis infection cases.25 Old age, marital status, multiple sex 
partners, poor hygiene, and socioeconomic status are risk factors 
associated with T. vaginalis infection.26

The vaginal microbiome

The vaginal microbial community is complex and consists 
of a group of bacteria typically characterised by abundant 
lactobacilli.27 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.28 
Generally, a healthy vaginal microbiome shows a predominance 
of Lactobacillus species.29

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.29 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.30,31 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.32,33 The vaginal 
microbiome of African women is dominated by Lactobacillus 
iners and facultative anaerobic bacteria.33

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.34,35 Hormonal 
changes have also been shown to alter the vaginal microbiome.36 
Reportedly, there is a strong association between contraceptive 
use and incident STIs and/or recurrent BV.30,36 During menopause, 
the oestrogen levels drop, resulting in low amounts of lactobacilli 
in post-menopausal women.37 The decrease in lactobacilli also 
results in a rise in pH levels, facilitating the presence of pathogenic 
microorganisms. However, hormonal replacement therapy tends 
to increase the number of lactobacilli colonising the vaginal 
epithelium.37 Multiple, new, or an increased number of sexual 
partners has been strongly associated with altering the vaginal 
microbiota.38 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.39

BV is the most common cause of abnormal vaginal discharge 
among women of reproductive age.40 Globally, BV is one of 
the most challenging health problems since it causes serious 
complications related to women’s 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).41

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.42 BV has 
been linked with post-abortion and postpartum endometritis, 

pelvic inflammatory disease (PID), late fetal loss, and spontaneous 
preterm birth during pregnancy.43-48 A study conducted by 
South African women showed a significant association between 
baseline BV infections and incident T. vaginalis infections.30 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.49-51 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.49

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.52-54 This bacterium 
can cause infection by forming a biofilm on the vaginal 
epithelium and then secretes a toxin known as cytotoxin, which 
can kill the epithelial cells.55 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.56 
These are produced as vaginal discharge because of exfoliation 
of the vaginal epithelial cells.57 Lastly, clue cells, characteristic of 
BV, are formed as the bacterium covers the epithelial cells.58

VVC is an infection caused by Candida species and affects millions 
of women every year.59 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.60 About 25% of women experience 
VVC, and 70–75% of women with an active sex life suffer from 
it.59 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.61 These babies are at risk of neonatal invasive Candida 
infections, which increases their morbidity and mortality.62

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.63

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.64 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.64 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.65

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.66 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).29 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.67,68 Adverse pregnancy outcomes include 

preterm delivery, low birth weight, and neonatal morbidity 

and mortality.69,70 T. vaginalis infection can be acquired by 

newborn infants during birth.70,71 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.70 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.72 Metronidazole 

and tinidazole are the only drugs recommended for treating 

trichomoniasis. However, treatment failure has been reported.73,74

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.75,76 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.77,78

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.79 

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.80 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.81 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.40

BV can also 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.11 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™ VPIII 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.82

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.83 Both microscopy and laboratory 
diagnostic methods have a sensitivity and specificity of 75% and 
100%, respectively.83 Germ tube tests are conducted to assess 
the presence of C. albicans.84 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.85,86

The BD Affirm™ VPIII assay for Candida is a DNA probe 
hybridisation test used to identify species of Candida.87 A study 
conducted to assess the performance of molecular assays (the 
BD Affirm™ VPIII 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™ VPIII 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.87,88

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.87,88 The results obtained from 
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this assay are qualitative.87 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.89

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.90

The broth culture technique for diagnosing T. vaginalis has been 

the gold standard for many years.91-94 This involves inoculating 

a broth, such as Diamond’s TYM medium, and incubating for 

2–7 days in carbon dioxide, with additional subculture.91,92,95 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.90

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.90

Coinfection of vaginitis pathogens

A study of Ghanaian pregnant women reported a high coinfection 

rate between T. vaginalis and Candida species.96 In women with 

trichomoniasis, there is a risk of coinfection with BV.97-99 There is 

a reported coinfection rate of 17.5% for T. vaginalis and BV.100 A 

study conducted by Sobel et al.17 reported a coinfection rate of 

approximately 70% for T. vaginalis and BV. A study conducted 

by Abbai et al.34 on South African women showed a significant 

association between baseline BV infections and incident T. 

vaginalis infections.30

T. vaginalis and BV have been reported to have a high recurrence 

rate, indicating the complexity of successfully treating each 

condition.101,102 Previous studies among HIV-negative women 

have shown a strong relationship between T. vaginalis and BV, 

which suggests that the two frequently occur together.103-110 

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.103 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.100 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.112 According to 
Beigi et al.,102 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.82 Both G. 
vaginalis and A. vaginae demonstrate well-described intrinsic 
resistance to nitroimidazole agents.82

Currently, the 5-nitroimidazoles are the only drugs used to treat 
trichomoniasis.114 Metronidazole and tinidazole are the only 
drugs cleared by the Food and Drug Administration (FDA) for 
trichomoniasis therapy.114,115 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.116 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.117

One of the most prescribed antifungal drugs for Candida 
infections is fluconazole, a triazole antifungal.118 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.119 
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.120

The WHO recommends syndromic management of STIs in 
developing countries that do not have laboratory-based testing 
readily available.121 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.122 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.122

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.122 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.123,124

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, STIs that show no symptoms are 
overlooked.123,125-127 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.128 HIV infection leads to 
acquired immunodeficiency syndrome (AIDS) when not properly 
managed, and a patient diagnosed with vaginitis makes this 
progression even faster.1 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.129

Studies investigating the prevalence of vaginal pathogens are 
important to 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 

provider, or another appropriately trained individual, for sexually 
active adolescent and adult women at increased risk for STIs 
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 STIs. 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.130 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.123,127 
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.
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