
EDUCATIONAL OBJECTIVE: Readers will diagnose the cause of vaginal symptoms and treat it appropriately

Vulvovaginitis:
Find the cause to treat it 
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A lthough vulvovaginitis has several 
possible causes, the typical presenting 

symptoms are similar regardless of the cause: 
itching, burning, and vaginal discharge. Physi-
cal examination often reveals atrophy, redness, 
excoriations, and fi ssures in the vulvovaginal 
and perianal areas. Determining the cause is 
key to successful treatment. 
 This article reviews the diagnosis and 
treatment of many common and less common 
infectious and noninfectious causes of vulvo-
vaginitis, the use of special tests, and the man-
agement of persistent cases.

 ■ DIAGNOSIS CAN BE CHALLENGING

Vulvar and vaginal symptoms are most com-
monly caused by local infections, but other 
causes must be also be considered, including 
several noninfectious ones (Table 1). Chal-
lenges in diagnosing vulvovaginitis are many 
and include distinguishing contact from al-
lergic dermatitis, recognizing vaginal atrophy, 
and recognizing a parasitic infection. Deter-
mining whether a patient has an infectious 
process is important so that antibiotics can be 
used only when truly needed. 
 Foreign bodies in the vagina should also be 
considered, especially in children,1 as should 
sexual abuse. A 15-year retrospective review of 
prepubertal girls presenting with recurrent vag-
inal discharge found that sexual abuse might 
have been involved in about 5% of cases.2
 Systemic diseases, such as eczema and psoria-
sis, may also present with gynecologic symptoms. 
 Heavy vaginal discharge may also be nor-
mal. This situation is a diagnosis of exclusion 
but is important to recognize in order to allay 
the patient’s anxiety and avoid unnecessary 
treatment. 
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ABSTRACT
Vulvar and vaginal disorders are among the most com-
mon problems seen in ambulatory care. The cause is 
usually infectious, but noninfectious causes should also 
be considered, and differentiating them can be challeng-
ing. Accurate diagnosis based on patient history, physical 
examination, and laboratory testing is necessary so that 
effective therapy can be chosen. 

KEY POINTS
Typical presenting symptoms of vulvovaginitis are itching, 
burning, and abnormal discharge. 

Evaluating vaginal secretions with simple offi ce-based 
tools is often suffi cient for diagnosis, although DNA test-
ing is also available.

Depending on the cause, vulvovaginitis is generally treat-
ed with a course of oral or topical antibiotics, antiviral or 
antifungal drugs, anti-infl ammatory agents, or hormonal 
therapy. 

Cases that do not resolve may require maintenance 
therapy. Patients who have persistent or unusual symp-
toms should be referred to a specialist.   
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 ■ SIMPLE OFFICE-BASED ASSESSMENT

A thorough history and physical examination 
are always warranted. 
 Simple tests of vaginal secretions can often 
determine the diagnosis (Table 2). Vaginal se-
cretions should be analyzed in the following 
order:  
 Testing the pH. The pH can help deter-
mine likely diagnoses and streamline further 
testing (Figure 1).  
 Saline microscopy. Some of the vaginal 
discharge sample should be diluted with 1 or 
2 drops of normal saline and examined under 
a microscope, fi rst at × 10 magnifi cation, then 
at × 40. The sample should be searched for epi-

thelial cells, blood cells, “clue” cells (ie, epithe-
lial cells with borders studded or obscured by 
bacteria), and motile trichomonads. 
 10% KOH whiff test and microscopy. 
To a second vaginal sample, a small amount 
of 10% potassium hydroxide should be added, 
and the examiner should sniff it. An amine or 
fi shy odor is a sign of bacterial vaginosis. 
 The sample should next be examined 
under a microscope for fungal elements (Fig-
ure 2). However, not fi nding trichomonads 
or fungal elements by either saline or 10% 
KOH microscopy does not rule out such in-
fections.
 If pH paper, KOH, and a microscope are 
unavailable, other point-of-care tests can be 
used for specifi c conditions as discussed be-
low.

 ■ INFECTIOUS CAUSES

Infectious causes of vulvovaginitis include 
bacterial vaginosis, candidiasis, trichomonia-
sis, and herpes simplex virus (HSV) infection.

 ■ BACTERIAL VAGINOSIS  

Bacterial vaginosis is the most common vagi-
nal disorder worldwide. It has been linked to 
preterm delivery, intra-amniotic infection, 
endometritis, postabortion infection, and vag-
inal cuff cellulitis after hysterectomy.3 It may 
also be a risk factor for human immunodefi -
ciency virus (HIV) infection.4 
 The condition refl ects a microbial imbal-
ance in the vaginal ecosystem, characterized 
by depletion of the dominant hydrogen per-
oxide-producing lactobacilli and overgrowth 
of anaerobic and facultative aerobic organ-
isms such as Gardnerella vaginalis, Mycoplasma 
hominis, Atopobium vaginae, and Prevotella and 
Mobiluncus species. 

Diagnosis of bacterial vaginosis
The Amsel criteria consist of the following:
• pH greater than 4.5
• Positive whiff test
• Homogeneous discharge
• Clue cells.
Three of the four criteria must be present for a 
diagnosis of bacterial vaginosis. This method 
is inexpensive and provides immediate results 
in the clinic. 

Vulvovaginitis 
typically
presents with 
itching, burning, 
and discharge

TABLE 1

Common causes of vulvovaginitis

Infectious

Bacterial vaginosis 

Vulvovaginal candidiasis

Trichomoniasis

Herpes simplex virus infection

Cervicitis

Noninfectious

Desquamative infl ammatory vaginitis

Atrophic vaginitis

Aphthous ulcers (“canker sores”)

Urogenital manifestation of Behçet disease

Lichen planus, lichen sclerosus

Contact, chemical, or radiation dermatitis

 Vulvar and vaginal malignancies

Vulvar intraepithelial neoplasia

 Parasitic infestation

 Vulvodynia (ie, chronic vulvar pain of unknown 
etiology)

Foreign body (eg, tampon)

Vulvar dermatoses

Eczema

Psoriasis

Plasma cell vulvitis
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 The Nugent score, based on seeing cer-
tain bacteria from a vaginal swab on Gram 
stain microscopy, is the diagnostic standard 
for research.5

 DNA tests. Affi rm VPIII (BD Diagnos-
tics, Sparks, MD) is a nonamplifi ed nucleic 
acid probe hybridization test that detects 
Trichomonas vaginalis, Candida albicans, and 
G vaginalis. Although it is more expensive 
than testing for the Amsel criteria, it is com-
monly used in private offi ces because it is 
simple to use, gives rapid results, and does 
not require a microscope.6 Insurance pays for 
it when the test is indicated, but we know 
of a patient who received a bill for approxi-
mately $500 when the insurance company 
thought the test was not indicated.
 In a study of 109 patients with symp-
toms of vulvovaginitis, the Affi rm VPIII was 
found comparable to saline microscopy when 
tested on residual vaginal samples. Com-
pared with Gram stain using Nugent scoring, 

the test has a sensitivity of 87.7% to 95.2% 
and a specifi city of 81% to 99.1% for bacte-
rial vaginosis.7 
 In 323 symptomatic women, a poly-
merase chain reaction (PCR) assay for 
bacterial vaginosis was 96.9% sensitive 
and 92.6% specifi c for bacterial vaginosis, 
and Affi rm VPIII was 90.1% sensitive and 
67.6% specifi c, compared with a reference 
standard incorporating Nugent Gram-stain 
scores and Amsel criteria.8 The test is com-
mercially available. 

Management of bacterial vaginosis
Initial treatment. Bacterial vaginosis can be 
treated with oral or topical metronidazole, 
oral tinidazole, or oral or topical clindamy-
cin.9 All options offer equivalent effi cacy as 
initial treatments, so the choice may be based 
on cost and preferred route of administration. 
 Treatment for recurrent disease. Women 
who have 3 or more episodes in 12 months 

TABLE 2

Vaginal secretion test results for common causes of vulvovaginitis

Condition pH Saline microscopy ± 10% KOH 10% KOH Other test Gold standard

Normal < 4.5 Normal fl ora, lactobacillus present, some 
white blood cells (WBCs) may be present

Not 
applicable

Clinical
diagnosis

None

Candidiasis < 4.5 Hyphae, blastophores may be seen

WBCs may be abundant

Fungal
elements

Vaginal DNA 
probe a

Fungal culture 

Bacterial 
vaginosis

> 4.5 Clue cells, lactobacillus may be absent 
or reduced

Coccobacillary fl ora

Positive 
whiff

Vaginal DNA 
probe

Gram stain
(Nugent score)

Trichomoniasis Normal 
or > 4.5

Trichomonads may be seen

WBCs may be abundant

Variable Vaginal DNA 
probe a

Trichomonas 
culture

Polymerase chain
reaction test for
Trichomonas vaginalis

Atrophic 
vaginitis

> 4.5 Parabasal cells, decreased fl ora, some-
times decreased vaginal epithelial cells

Not 
applicable

Vaginal
Maturation 
Index

Vaginal Maturation 
Index

Desquamative 
infl ammatory 
vaginitis

> 4.5 Parabasal cells, sheets of WBCs, mixed 
fl ora

Not 
applicable

Clinical
diagnosis

Clinical diagnosis

a Vaginal DNA probe is the nonculture, nonamplifi ed test (Affi rm VPIII).
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should receive initial treatment each time as 
described above and should then be offered 
additional suppressive therapy with 0.75% 
metronidazole intravaginal gel 2 times a week 
for 4 months. A side effect of therapy is vulvo-
vaginal candidiasis, which should be treated 
as needed. 
 In a multicenter study, Sobel et al10 ran-
domized patients who had recurrent bacterial 
vaginosis to twice-weekly metronidazole gel or 
placebo for 16 weeks after their initial treat-
ment. During the 28 weeks of follow-up, re-
currences occurred in 51% of treated women 
vs 75% of those on placebo. 
 Another option for chronic therapy is oral 
metronidazole and boric acid vaginal supposi-
tories. 
 Reichman et al11 treated women with oral 
metronidazole or tinidazole 500 mg twice a 
day for 7 days, followed by vaginal boric acid 
600 mg daily for 21 days. This was followed by 
twice-weekly vaginal metronidazole gel for 16 
weeks. At follow-up, the cure rate was 92% 
at 7 weeks, dropping to 88% at 12 weeks and 
50% at 36 weeks. 
 Patients with recurrent bacterial vaginosis 
despite therapy should be referred to a vulvo-
vaginal or infectious disease specialist.

 ■ VULVOVAGINAL CANDIDIASIS 

Vulvovaginal candidiasis is the second most 
common cause of vaginitis. 

Diagnosis can be clinical
Vulvovaginal candidiasis can be clinically 
diagnosed on the basis of cottage cheese-like 
clumpy discharge; external dysuria (a burning 
sensation when urine comes in contact with 
the vulva); and vulvar itching, pain, swelling, 
and redness. Edema, fi ssures, and excoriations 
may be seen on examination of the vulva. 
(Figure 3). 
 Saline microscopy (Figure 2) with the addi-
tion of 10% KOH may reveal the characteristic 
fungal elements, but its sensitivity is only 50%. 
 Fungal culture remains the gold standard 
for diagnosis and is needed to determine the 
sensitivity of specifi c strains of Candida to 
therapy.12 
 DNA tests can also be helpful. In a study 
of patients with symptomatic vaginitis, Affi rm 
VPIII detected Candida in 11% of samples, 
whereas microscopy detected it in only 7%.13 
Another study7 found that Affi rm VPIII pro-
duced comparable results whether the sample 
was collected from residual vaginal discharge 
found on the speculum or was collected in the 
traditional way (by swabbing). 

Simple
laboratory
evaluation
of secretions 
can often
determine
the diagnosis

Symptoms and examination indicate vulvovaginitis

Check vaginal pH

Normal pH Abnormal pH (> 4.5)

Infectious causes Noninfectious causes Infectious causes Noninfectious causes

Vulvovaginal candidiasis a

Herpes simplex virus 
infection

Vulvodynia

Physiologic leukorrhea

Dermatosis

Dermatitis

Bacterial vaginosis

Trichomoniasis

Cervicitis

Blood

Semen

Cervical mucus

Amniotic fl uid

Desquamative 
infl ammatory vaginitis

Vaginal atrophy

Lichen planus

a Candidal infections are usually acidic, with pH < 4.0, but pH paper does not measure this.

FIGURE 1. Using pH as a diagnostic tool in vulvovaginitis.
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 Cartwright et al8 compared the perfor-
mance of a multiplexed, real-time PCR assay 
and Affi rm VPIII in 102 patients. PCR was 
much more sensitive (97.7% vs 58.1%) but 
less specifi c (93.2% vs 100%), with culture 
serving as the gold standard. 

Management of candidiasis
Uncomplicated cases can be managed with 
prescription or over-the-counter topical or 
oral antifungal medications for 1 to 7 days, 
depending on the medication.9 However, 
most of the common antifungals may not be 
effective against non-albicans Candida. 
 In immunosuppressed patients and diabet-
ic patients, if symptoms do not improve with 
regular treatment, a vaginal sample should be 
cultured for C albicans. If the culture is positive, 
the patient should be treated with fl uconazole 
150 mg orally every 3 days for 3 doses.14 
 Patients with recurrent episodes (3 or more 
in 12 months) should follow initial treatment 
with maintenance therapy of weekly fl ucon-
azole 150 mg orally for 6 months.15 

 Non-albicans Candida may be azole-
resistant, and fungal culture and sensitivity 
should be obtained. Sobel et al13 documented 
successful treatment of non-albicans Candida 
using boric acid and fl ucytosine. Phillips16 
documented successful use of compounded 
amphotericin B in a 50-mg vaginal supposi-
tory for 14 days. Therefore, in patients who 
have Candida species other than C albicans, 
treatment should be one of the following:
• Vaginal boric acid 600 mg daily for 14 to 

21 days
• Flucytosine in 15.5% vaginal cream, intra-

vaginally administered as 5 g for 14 days  
• Amphotericin B 50 mg vaginal supposito-

ries for 14 days. 
 Boric acid is readily available, but fl ucyto-
sine vaginal cream and amphotericin B vagi-
nal suppositories must usually be compounded 
by a pharmacist. 
 Of note: All that itches is not yeast. Pa-
tients with persistent itching despite treat-
ment should be referred to a specialist to 
search for another cause.

 ■ TRICHOMONIASIS

The incidence of T vaginalis infection is 
higher than that of Neisseria gonorrhoeae and  

FIGURE 2. Potassium hydroxide 10% added to a vaginal 
sample and microscopy performed at × 40 magnifi cation 
reveals yeast.

FIGURE 3. Erythema, excoriation, and fi ssures of vulvovagi-
nal candidiasis.
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Chlamydia trachomatis combined, with an esti-
mated 7.4 million new cases occurring in the 
year 2000 in the United States.17 Infection 
increases the sexual transmission of HIV.18–20 
It is often asymptomatic and so is likely un-
derdiagnosed.

Diagnosis of trichomoniasis
Vaginal pH may be normal or elevated (> 4.5). 
 Direct microscopy. Observation by saline 
microscopy of motile trichomonads with their 
characteristic jerky movements is 100% spe-
cifi c but only 50% sensitive. Sensitivity is re-
duced by delaying microscopy on the sample 
by as little as 10 minutes.21 
 The incidental fi nding of T vaginalis on 
a conventional Papanicolaou (Pap) smear 
has poor sensitivity and specifi city, and pa-

tients diagnosed with T vaginalis by conven-
tional Pap smear should have a second test 
performed. The liquid-based Pap test is more 
accurate for microscopic diagnosis, and its 
results can be used to determine if treatment 
is needed (sensitivity 60%–90%; specifi city 
98%–100%).22,23

 Culture. Amplifi cation of T vaginalis in 
liquid culture usually provides results within 
3 days.24 It is more sensitive than microscopy 
but less sensitive than a nucleic acid ampli-
fi cation test: compared with a nucleic acid 
amplifi cation test, culture is 44% to 75% 
sensitive for detecting T vaginalis and 100% 
specifi c.19 Culture is the preferred test for re-
sistant strains.
 Non–culture-based or nucleic acid tests 
do not require viable organisms, so they allow 
for a wider range of specimen storage tem-
peratures and time intervals between collec-
tion and processing. This quality limits them 
for testing treatment success; if performed too 
early, they may detect nonviable organisms. A 
2-week interval is recommended between the 
end of treatment and retesting.25 
 Nonamplifi ed tests such as Affi rm VPIII 
and the Osom Trichomonas Test (Sekisui Di-
agnostics, Lexington, MA) are 40% to 95% 
sensitive, depending on the test and reference 
standard used, and 92% to 100% specifi c.26,27 
 Nucleic acid amplifi cation tests are usually 
not performed as point-of-care tests. They are 
more expensive and require special equipment 
with trained personnel. Sensitivities range 
from 76% to 100%, making these tests more 
suitable for screening and testing of asymp-
tomatic women, in whom the concentration 
of organisms may be lower. 

Treatment of trichomoniasis
Treatment is a single 2-g oral dose of metroni-
dazole or tinidazole.9 
 If initial treatment is ineffective, an addi-
tional regimen can be either of the following:
• Oral metronidazole 500 mg twice a day for 

7 days 
• Oral metronidazole or tinidazole, 2 g daily 

for 5 days. 
 Patients allergic to nitroimidazoles should 
be referred for desensitization.
 If these treatments are unsuccessful, the 
patient should be referred to an infectious dis-

FIGURE 4. Primary herpes simplex virus infection, with clas-
sic vesicles and pustules crusting over and edema of vulva.
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ease specialist or gynecologist who specializes 
in vulvovaginal disorders. Treatment failure is 
uncommon and is usually related to noncom-
pliance, reinfection, or metronidazole resis-
tance.28 The US Centers for Disease Control 
and Prevention offers testing for resistance by 
request.
 Reportedly successful regimens for refrac-
tory trichomoniasis include 14 days of either:
• Oral tinidazole 500 mg 4 times daily plus 

vaginal tinidazole 500 mg twice daily29 
• Oral tinidazole 1 g 3 times daily plus com-

pounded 5% intravaginal paromomycin 5 
g nightly.30 

 ■ HERPES SIMPLEX VIRUS INFECTION 

HSV (HSV-1 and HSV-2) causes lifelong 
infection. About 50 million people in the 
United States are infected with HSV-2, the 
most common cause of recurrent infections.31 
Owing to changes in sexual practices, an in-
creasing number of young people are acquiring 
anogenital HSV-1 infection.32,33 

Diagnosis of herpes
Diagnosis may be diffi cult because the pain-
ful vesicular or ulcerative lesions (Figure 4) 
may not be visible at the time of presentation. 
Diagnosis is based on specifi c virologic and 
serologic tests. Nonspecifi c tests (eg, Tzanck 
smear, direct immunofl uorescence) are neither 
sensitive nor specifi c and should not be relied 
on for diagnosis.34 HSV culture or HSV-PCR 
testing of a lesion is preferred. The sensitivity 
of viral culture can be low and is dependent 
on the stage of healing of a lesion and obtain-
ing an adequate sample.
 Accurate type-specifi c HSV serologic as-
says are based on HSV-specifi c glycoprotein 
G1 (HSV-1) and glycoprotein G2 (HSV-2). 
Unless a patient’s serologic status has already 
been determined, serologic testing should be 
done concurrently with HSV culture or PCR 
testing. Serologic testing enables classifi cation 
of an infection as primary, nonprimary, or re-
current. For example, a patient with a positive 
HSV culture and negative serology most like-
ly has primary HSV infection, and serologic 
study should be repeated after 6 to 8 weeks to 
assess for seroconversion. 
 Immunoglobulin M (IgM) testing for 
HSV-1 or HSV-2 is not diagnostic or type-

specifi c and may be positive during recurrent 
genital or oral episodes of herpes.35 

Treatment of herpes
In general, antiviral medications (eg, acyclo-
vir, valacyclovir, famciclovir) are effective for 
managing HSV.12 Episodic or continuous sup-
pression therapy may be needed for patients 

FIGURE 5. On saline microscopy, desquamative infl am-
matory vaginitis shows the classic fi ndings of leukorrhea, 
epithelial cells, and parabasal cells (× 40).

Vaginal
epithelial
cell

Parabasal cell

White blood cell

FIGURE 6. Atrophic vaginitis. Parabasal cells and a few im-
mature squamous epithelial cells, rounded, with a large 
nucleus-to-cytoplasm ratio. 
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experiencing more than four outbreaks in 12 
months. Patients who do not respond to treat-
ment should be referred to an infectious dis-
ease specialist and undergo a viral culture with 
sensitivities.

 ■ NONINFECTIOUS CAUSES

Desquamative infl ammatory vaginitis 
Desquamative infl ammatory vaginitis is a 
chronic vaginal disorder of unknown cause. 
It is a diagnosis of exclusion, and some pa-
tients may have a superimposed bacterial in-
fection. It occurs mostly in perimenopausal 
woman and is often associated with low es-
trogen levels. 
 Diagnosis. Patients may report copious 
green-yellow mucoid discharge, vulvar or vag-
inal pain, and dyspareunia. On examination, 

the vulva may be erythematous, friable, and 
tender to the touch. The vagina may have ec-
chymoses, be diffusely erythematous, and have 
linear lesions. Mucoid or purulent discharge 
may be seen.
 The vaginal pH is greater than 4.5. 
 Saline microscopy shows increased para-
basal cells and leukorrhea (Figure 5). 
 Diagnosis is based on all of the following:
• At least 1 symptom (ie, vaginal discharge, 

dyspareunia, pruritus, pain, irritation, or 
burning)

• Vaginal infl ammation on examination
• pH higher than 4.5
• Presence of parabasal cells and leukorrhea 

on microscopy (a ratio of leukocytes to 
vaginal epithelial cells > 1:1).36

 Treatment involves use of 2% intravagi-
nal clindamycin or 10% intravaginal com-
pounded hydrocortisone cream for 4 to 6 
weeks. Patients who are not cured with single-
agent therapy may benefi t from compounded 
clindamycin and hydrocortisone, with estro-
gen added to the formulation for hypoestro-
genic patients. 

Atrophic vaginitis
Atrophic vaginitis is often seen in meno-
pausal or hypoestrogenic women. Presenting 
symptoms include vulvar or vaginal pain and 
dyspareunia. 
 Diagnosis. On physical examination, the 
vulva appears pale and atrophic, with nar-
rowing of the introitus. Vaginal examination 
may reveal a pale mucosa that lacks elasticity 
and rugation. The examination should be per-
formed with caution, as the vagina may bleed 
easily. 
 The vaginal pH is usually elevated.  
 Saline microscopy may show parabasal 
cells and a paucity of epithelial cells. (Figure 
6). 
 The Vaginal Maturation Index is an in-
dicator of the maturity of the epithelial cell 
types being exfoliated; these normally include 
parabasal (immature) cells, intermediate, and 
superfi cial (mature) cells. A predominance 
of immature cells indicates a hypoestrogenic 
state.
 Infection should be considered and treated 
as needed. 
 Treatment. Patients with no contraindi-

FIGURE 7. Biopsy-proven lichen sclerosus. The patient pre-
sented with intense pruritus and pain.
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cation may benefi t from systemic hormone 
therapy or topical estrogen, or both.

Contact dermatitis
Contact dermatitis is classifi ed into two types: 
 Irritant dermatitis, caused by the destruc-
tive action of contactants, eg, urine, feces, 
topical agents, feminine wipes 
 Allergic dermatitis, also contactant-in-
duced, but immunologically mediated. 
 If a diagnosis cannot be made from the pa-
tient history and physical examination, biopsy 
should be performed.
 Treatment of contact dermatitis involves 
removing the irritant, hydrating the skin with 
sitz baths, and using an emollient (eg, petro-
leum jelly) and midpotent topical steroids 
until resolution. Some patients benefi t from 
topical immunosuppressive agents (eg, tacro-
limus). Patients with severe symptoms may be 
treated with a tapering course of oral steroids 
for 5 to 7 days. Recalcitrant cases should be 
referred to a specialist.

Lichen planus
Vulvovaginal lichen planus, a subtype of li-
chen planus, is characterized by erosive, papu-
lar, or hypertrophic lesions on the vulva, with 
or without vaginal involvement. 
 Lichen sclerosus is a benign, chronic, pro-
gressive dermatologic condition characterized 
by marked infl ammation, epithelial thinning, 
and distinctive dermal changes accompanied 
by pruritus and pain (Figures 7 and 8). 
 Treatment. High-potency topical ste-
roids are the mainstay of therapy for lichen 
disease. Although these are not infectious  

processes, superimposed infections (mostly 
bacterial and fungal) may also be present and 
should be treated. ■

FIGURE 8. Biopsy-proven lichen sclerosus and lichen planus 
at various areas of the vulva.
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