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YMPTOMS of vaginitis are nonspecific, and
neither self-diagnosis nor diagnosis by a phy-
sician is reliable without laboratory confirma-

tion. The management of vaginitis remains largely
empirical, and many assume that vaginitis is never
life-threatening and that empirical therapy is always
harmless. Vulvovaginitis, although frequently the re-
sult of infection, may also have noninfectious causes
(Table 1); moreover, mixed infections are not un-
common.

 

CANDIDA VULVOVAGINITIS

 

The epidemiologic data on candida vulvovaginitis,
a nonreportable disease, are incomplete. Prevalence
estimates rely mainly on self-reported histories of
diagnosis by a physician. Vulvovaginal candidiasis is
routinely diagnosed without the benefit of micros-
copy or culture, and as many as half of the women
given this diagnosis may have other conditions.

 

1

 

The widespread use of over-the-counter antimycotic
drugs may make future epidemiologic studies very
difficult. Although the condition is rare before men-
arche, by the age of 25 half of all college women will
have had at least one physician-diagnosed episode of
vulvovaginal candidiasis. It is less common in post-
menopausal women.

 

2,3

 

 In other populations, at least
one episode of vulvovaginal candidiasis is reported
in up to 75 percent of premenopausal women.

 

4

 

Pathogenesis

 

Candida albicans

 

 is responsible for 80 to 92 per-
cent of episodes of vulvovaginal candidiasis.

 

5

 

 Re-
cently, an increased frequency of other candida spe-
cies, particularly 

 

C. glabrata,

 

 has been reported,

 

6

S

 

possibly due to widespread use of over-the-counter
drugs, long-term use of suppressive azoles, and the
use of short courses of antifungal drugs. Sporadic at-
tacks of vulvovaginal candidiasis usually occur with-
out an identifiable precipitating factor, except in pa-
tients with uncontrolled diabetes. Some, but not all,
women are prone to vulvovaginal candidiasis while
taking antibiotics. The risk of vulvovaginal candidi-
asis may be higher in women who use oral contra-
ceptives containing high levels of estrogen.

 

7

 

 Sperm-
icide use has not been associated with vulvovaginal
candidiasis, but the use of vaginal sponges and in-
trauterine devices has.

 

7

 

Vulvovaginal candidiasis is not traditionally con-
sidered a sexually transmitted disease, since it occurs
in celibate women and since candida is considered
part of the normal vaginal flora. This does not mean
that sexual transmission of candida does not occur
or that vulvovaginal candidiasis is not sexually asso-
ciated. There is an increase in the frequency of vul-
vovaginal candidiasis at the time most women begin
regular sexual activity.

 

2,3,7

 

 Individual episodes of vul-
vovaginal candidiasis do not appear to be related to
lifetime numbers of sexual partners or the frequency
of coitus but may be linked to orogenital sex.

 

7

 

Diagnosis

 

The diagnosis of vulvovaginal candidiasis is easily
established by the finding of normal vaginal pH
(4 to 4.5) and positive results on saline or 10 per-
cent potassium hydroxide microscopy (Fig. 1). Be-
cause of the poor sensitivity of these tests and the
lack of specificity of clinical signs, vulvovaginal can-
didiasis is still possible despite negative microscopi-
cal results in patients with a compatible clinical pres-
entation and normal pH, and a vaginal culture should
be obtained. Other conditions to be considered in-
clude hypersensitivity, allergic or chemical reactions,
and contact dermatitis; they rarely have an infectious
cause (Table 2). Failure to recognize the frequency
of local adverse reactions results in empirical pre-
scription of additional topical agents, including high-
potency steroids, that further aggravate symptoms.
There are serious doubts about the accuracy of self-
diagnosis of vulvovaginal candidiasis, creating con-
cern over abuse of over-the-counter antimycotic drugs
for noninfectious entities and other misdiagnosed
conditions such as genital herpes.

 

9

 

Therapy

 

Topical antimycotic drugs achieve cure rates in ex-
cess of 80 percent

 

10

 

 (Table 3). More convenient oral
azole agents also achieve high cure rates, although
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only fluconazole is approved by the Food and Drug
Administration.

 

11

 

 In the absence of superiority of
any formulation, agent, or route of administration,
patient preference should influence the selection of
a drug. Side effects of single-dose fluconazole (150
mg) tend to be mild and infrequent; they include
gastrointestinal intolerance, headache, and rash.

 

11

 

Oral azoles are contraindicated in pregnancy.
Uncomplicated infection, accounting for the ma-

jority of episodes, occurs in normal hosts, is infre-
quent, is mild to moderate in severity, and is caused
by 

 

C. albicans.

 

 Prescription and over-the-counter an-
timycotic drugs, now available in short-course, often
single-dose, regimens, are highly effective in uncom-
plicated disease. Fluconazole achieves therapeutic
concentrations in vaginal secretions for at least 72
hours after the ingestion of a single 150-mg tablet.

 

12

 

In complicated candidiasis, microbial or host fac-
tors adversely influence cure rates and vulvovaginal
inflammation is moderate to severe. Predisposing
host factors include uncontrolled diabetes, immu-
nosuppression, a history of recurrent vulvovaginal
candidiasis, and antibiotic therapy. Microbial deter-
minants include candida species other than 

 

C. albi-
cans,

 

 particularly 

 

C. glabrata,

 

 which are less suscep-
tible to azoles.

 

13

 

 Women with complicated infections
are less likely to respond to short courses of antimy-
cotic drugs and require 10 to 14 days of therapy.

 

11

 

Recurrent Vulvovaginal Candidiasis

 

Defined as four or more episodes of infection per
year, recurrent vulvovaginal candidiasis occurs in less
than 5 percent of healthy women.

 

14

 

 In only a minor-
ity is the pathogenesis — including uncontrolled di-
abetes and immunosuppressive therapy — apparent.
Repeated vaginitis occurs with susceptible strains of

 

C. albicans

 

 that persist, as evidenced by the results
of longitudinal DNA-typing studies.

 

15

 

 The role of
sexual transmission remains unresolved.

 

16

 

 A local
vaginal immune mechanism may be responsible for
the frequent relapses.

 

17

 

 Biologic susceptibility is as-
sociated with nonsecretor status, which facilitates
vaginal yeast colonization.

 

18

 

 There is no evidence
that women with recurrent vulvovaginal candidiasis
have a vaginal flora deficient in lactobacilli.

 

19

 

Several studies have shown the effectiveness of an-
tifungal maintenance suppressive therapy taken for
six months after an initial induction regimen has re-
sulted in negative cultures.

 

10

 

 Regimens include keto-
conazole (100 mg per day), itraconazole (50 to 100
mg per day), fluconazole (100 mg a week), and clo-
trimazole (500-mg vaginal suppositories adminis-
tered once a week). Treatment failure is not uncom-
mon in patients with 

 

C. glabrata

 

 vaginitis. Moderate
success can be achieved with topical boric acid (600
mg once daily for two weeks) or topical flucytosine,

 

13

 

but maintenance regimens remain unavailable. Azole
resistance has only been reported in one case of

vaginitis caused by 

 

C. albicans,

 

20

 

 so in vitro suscep-
tibility tests are rarely indicated unless compliant
patients have no response to adequate therapy. Treat-
ment should also be directed at the sexual dysfunc-
tion and marital discord that frequently accompany
chronic vaginitis.

 

TRICHOMONIASIS

 

Trichomoniasis affects approximately 180 million
women worldwide and 2 to 3 million American
women annually.

 

21

 

 In most industrialized countries,
the prevalence of trichomoniasis has decreased.

 

Trichomonas vaginalis

 

 is identified in 30 to 40 per-
cent of the male sexual partners of infected women.
Trichomoniasis, which is associated with a high prev-
alence of other sexually transmitted diseases, facili-
tates transmission of the human immunodeficiency
virus (HIV).

 

22

 

 Spermicidal agents, such as nonox-
ynol 9, reduce the transmission of trichomonas.

Trichomoniasis in women ranges from an asymp-
tomatic carrier state to severe, acute, inflammatory
disease. If untreated in pregnancy, trichomoniasis
identical to that seen in nonpregnant women is as-
sociated with premature rupture of the membranes,
prematurity, and post-hysterectomy cellulitis.

 

23

 

Diagnosis

 

None of the clinical features of trichomonas vagini-
tis are sufficiently sensitive or specific to allow a diag-
nosis of trichomonal infection based on signs and

 

T

 

ABLE

 

 1.

 

 C

 

AUSES

 

 

 

OF

 

 V

 

AGINITIS

 

.

 

Infectious vaginitis
Common causes

Bacterial vaginosis (40–50% of cases)
Vulvovaginal candidiasis (20–25% of cases)
Trichomoniasis (15–20% of cases)

Less common causes
Atrophic vaginitis with secondary bacterial infection
Foreign body with secondary infection
Desquamative inflammatory vaginitis (clindamycin-

responsive)
Streptococcal vaginitis (group A)
Ulcerative vaginitis associated with 

 

Staphylococcus aureus

 

 
and toxic shock syndrome

Idiopathic vulvovaginal ulceration associated
with human immunodeficiency virus infection

Noninfectious vaginitis
Chemical or other irritant
Allergic, hypersensitivity, and contact dermatitis 

(lichen simplex)
Traumatic vaginitis
Atrophic vaginitis
Postpuerperal atrophic vaginitis
Desquamative inflammatory vaginitis (steroid-responsive)
Erosive lichen planus
Collagen vascular disease, Behçet’s syndrome, pemphigus 

syndromes
Idiopathic vaginitis
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Figure 1.

 

 Polarizing Microscopy of Multiple Singlets and Budding Yeast (Small Arrows) Belonging to the Species

 

Candida glabrata

 

 in a Patient with a Mixed Infection and Clue Cells (Large Arrow) in Vaginal Secretions Associated
with Bacterial Vaginosis.
Clue cells are exfoliated epithelial cells to which 

 

Gardnerella vaginalis

 

 adhere, obscuring cell margins, and are
virtually pathognomonic of bacterial vaginosis. (

 

�

 

20.)

 

*PMN denotes polymorphonuclear leukocytes, and EC vaginal epithelial cells.

†For bacterial vaginosis the criteria of Amsel et al.

 

8 

 

require the presence of three of four clinical signs for diagnosis: homogeneous discharge, a positive
whiff–amine test, pH 

 

�

 

4.5, and the presence of clue cells.

 

T

 

ABLE

 

 2. 

 

D

 

IFFERENTIAL

 

 D

 

IAGNOSIS

 

 

 

OF

 

 V

 

AGINITIS

 

.*

 

V

 

ARIABLE

 

N

 

ORMAL

 

V

 

ULVOVAGINAL

 

 C

 

ANDIDIASIS

 

B

 

ACTERIAL

 

 V

 

AGINOSIS

 

† T

 

RICHOMONIASIS

 

A

 

TROPHIC

 

 V

 

AGINITIS

 

Symptoms None or mild,
transient

Pruritus, soreness, change 
in discharge, dyspareunia 

Malodorous discharge, 
no dyspareunia

Malodorous, purulent dis-
charge; dyspareunia 

Dyspareunia, vaginal 
dryness

Signs — Vulvar erythema, edema, 
fissure

Adherent discharge Purulent discharge, vulvo-
vaginal erythema

Vestibular and vaginal 
thinning

pH 4.0–4.5 4.0–4.5

 

�

 

4.5 5–6.0

 

�

 

6.0

Amine test Negative Negative Positive (

 

�

 

70–80%) Often positive Negative

Saline microscopy PMN:EC ratio 

 

�

 

1; rods domi-
nate; squames 

 

���

 

PMN:EC 

 

�

 

1; rods domi-
nate; squames 

 

���

 

; 
pseudohyphae (

 

�

 

40%)

PMN:EC 

 

�

 

1; loss of 
rods; increased coc-
cobacilli; clue cells 
(

 

�

 

90%)

PMN 

 

����

 

;

 

 

 

mixed flora; 
motile trichomonads (60%)

PMN 

 

� 

 

to 

 

��

 

; loss of 
rods; increased cocci 
and coliforms; para-
basal cells

10% potassium 
hydroxide 
examination

Negative Pseudohyphae (

 

�

 

70%) Negative Negative Negative

Miscellaneous — Culture if microscopy 
negative

Culture of no value Culture if microscopy negative —

Differential 
diagnosis

Physiologic
leukorrhea

Contact irritant or allergic 
vulvitis, chemical irri-
tation, focal vulvitis 
(vulvodynia)

Purulent vaginitis, desquama-
tive inflammatory vaginitis, 
atrophic vaginitis plus sec-
ondary infection, erosive 
lichen planus
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symptoms alone.

 

24-26

 

 Vaginal pH is markedly elevated,
and an increase in polymorphonuclear leukocytes is
almost invariably present on saline microscopy. The
wet mount is positive for motile trichomonads in only
50 to 70 percent of culture-confirmed cases.

 

26

 

 Al-
though trichomonads are often seen on Papanicolaou
smears, this method has a sensitivity of only 60 to 70
percent, and false positive results are not uncom-
mon.

 

26

 

 Culture techniques have high sensitivity (95
percent) and should be considered in patients with
elevated vaginal pH, increased numbers of poly-
morphonuclear leukocytes, and absence of motile
trichomonads and clue cells or when microscopy is
unavailable or yields unreliable results. Several new
rapid diagnostic kits using DNA probes and mono-
clonal antibodies are available, with a sensitivity of 90
percent and a specificity of 99.8 percent.

 

27

 

Therapy

 

The 5-nitroimidazole group of drugs — metroni-
dazole and tinidazole — remains the basis of thera-
py.

 

24

 

 Oral therapy is preferred, because infection of
the urethra and periurethral glands provides sources
for endogenous recurrence. Similar cure rates are
obtained with oral metronidazole in a dose of 500
mg twice a day for seven days (cure rate, 85 to 90
percent) and a single 2-g oral dose (82 to 88 per-
cent).

 

22

 

 The cure rate increases to more than 90 per-
cent when sexual partners are treated simultaneous-
ly. The advantages of single-dose therapy include

better compliance, a lower total dose, a shorter pe-
riod of alcohol avoidance, and possibly decreased
candida superinfection. A disadvantage of single-
dose therapy is the need for simultaneous treatment
of sexual partners. Most strains of 

 

T. vaginalis

 

 are
highly susceptible to metronidazole (minimal inhib-
itory concentration, 1 

 

m

 

g per milliliter).
In some patients, the infection is refractory to re-

peated courses of therapy even when all sexual part-
ners have been treated. These rare patients may have
strains of 

 

T. vaginalis

 

 resistant to metronidazole,
which can be confirmed in vitro, and should be giv-
en the maximal tolerated dose of metronidazole
(2 to 4 g daily for 10 to 14 days). There have been
anecdotal reports of success in treating resistant in-
fections with oral tinidazole; however, the drug is not
readily available, and the optimal dose is unknown.
Rare patients who do not have a response to nitroim-
idazoles can be treated with topical paromomycin
(250 mg daily for two weeks).

 

28

 

Side effects of metronidazole include a metallic
taste, nausea (in 10 percent of patients), transient
neutropenia (7.5 percent), an effect like that of di-
sulfiram with alcohol, interaction with warfarin, and
peripheral neuropathy. Allergy to metronidazole, al-
though uncommon, manifests as rash, urticaria, pru-
ritus, and rarely, anaphylaxis, which can be success-
fully treated by oral desensitization.

 

29 

 

Metronidazole
is the drug of choice in pregnancy. However, it readily
crosses the placenta, and because of unsubstantiated

 

*There are no significant differences in efficacy among topical and systemic azoles (cure rates, 

 

�

 

80
percent for uncomplicated vulvovaginal candidiasis).

†The drug is sold over the counter.

‡The cure rate with nystatin is 70 to 80 percent.

 

10

 

T

 

ABLE

 

 3.

 

 T

 

HERAPY

 

 

 

FOR

 

 V

 

AGINAL

 

 C

 

ANDIDIASIS

 

.*

 

D

 

RUG

 

F

 

ORMULATION

 

D

 

OSAGE

 

 R

 

EGIMEN

 

Butoconazole (Femstat)† 2% cream 5 g a day for 3 days

Clotrimazole (Gyne-lotrimin, 
Mycelex)†

1% cream
100-mg vaginal tablet

500-mg vaginal tablet

5 g a day for 7–14 days
1 a day for 7 days or 2 a 

day for 3 days
1 tablet 

Miconazole (Monistat)† 2% cream
100-mg vaginal suppository
200-mg vaginal suppository
1200-mg vaginal suppository

5 g a day for 7 days
1 a day for 7 days
1 a day for 3 days
1 suppository

Tioconazole (Vagistat)† 2% cream
6.5% cream

5 g a day for 3 days
5 g in a single dose

Terconazole (Terazol) 0.4% cream
0.8% cream
80-mg vaginal suppository

5 g a day for 7 days
5 g a day for 3 days
1 a day for 3 days

Nystatin (Mycostatin)‡ 100,000-U vaginal tablet 1 a day for 14 days

Ketoconazole (Nizoral) 400-mg oral tablet Twice a day for 5 days

Itraconazole (Sporanox) 200-mg oral tablet
200-mg oral tablet

Twice a day for 1 day
Once a day for 3 days

Fluconazole (Diflucan) 150-mg oral tablet Single dose
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concern about teratogenicity, some but not all con-
sultants avoid its use in the first trimester of preg-
nancy.

 

BACTERIAL VAGINOSIS

 

Bacterial vaginosis is the most common cause of
vaginitis in women of childbearing age. The rate of
occurrence depends on the population studied: 17
to 19 percent in family-planning or student health
clinics, 24 to 37 percent in sexually transmitted dis-
ease clinics, and 10 to 29 percent among pregnant
women.

 

1,30

 

Bacterial vaginosis represents a complex change in
vaginal flora characterized by a reduction in the
prevalence and concentration of hydrogen peroxide–
producing lactobacilli

 

31

 

 and an increase in the prev-
alence and concentration of 

 

Gardnerella vaginalis;

 

mobiluncus species; 

 

Mycoplasma hominis;

 

 anaerobic
gram-negative rods belonging to the genera prevo-
tella, porphyromonas, and bacteroides; and pep-
tostreptococcus species

 

32

 

 (Fig. 2). The transmissible
nature of bacterial vaginosis was demonstrated by
Gardner and Dukes in 1955, and the microorganisms

may be transferred sexually.

 

33

 

 Transmission alone is
not sufficient to cause disease, since most of the mi-
croorganisms are normally found in low numbers in
the healthy vagina. Risk factors for bacterial vagino-
sis include the use of an intrauterine device, non-
white race, and prior pregnancy.

 

30

 

Women present with an unpleasant, “fishy smell-
ing” discharge that is more noticeable after unpro-
tected intercourse. The discharge is off-white, thin,
and homogeneous. Pruritus and inflammation are
absent, and many women with bacterial vaginosis are
asymptomatic.

 

Diagnosis

Diagnostic criteria established by Amsel et al. (Ta-
ble 2) have proved remarkably simple and useful in
clinical practice.8 Since few clinicians are adequately
trained to use microscopy, overdiagnosis is common
and therapy is frequently empirical. The presence of
clue cells is the single most reliable predictor of bac-
terial vaginosis.34 Gram’s staining of vaginal secre-
tions is even more reliable than wet mount, with a
sensitivity of 93 percent and specificity of 70 per-

Figure 2. Proposed Pathophysiology of Bacterial Vaginosis.
The overgrowth of anaerobic microorganisms is accompanied by the production of proteolytic enzymes that act on vaginal pep-
tides to release several biologic products, including polyamines, which volatilize in the accompanying alkaline environment to elab-
orate foul-smelling trimethylamine. Polyamines act to facilitate the transudation of vaginal fluid and exfoliation of epithelial cells,
creating a copious discharge. Clue cells are formed when Gardnerella vaginalis, present in high numbers, adhere in the presence
of an elevated pH to exfoliated epithelial cells.

Hydrogen peroxide �
lactobacillus species

Exfoliation of vaginal
epithelial cells

Overgrowth of
catalase-negative organisms

Anaerobes Mobiluncus

Decarboxylases
Trimethylamine oxide

pH

Volatilization

Polyamines Trimethylamine

OdorDischargeClue cells

Ammonia

Lactic acid

Transudate

Mycoplasma

G. vaginalis

?

Downloaded from www.nejm.org at ALBERT EINSTEIN COLLEGE OF MED on January 07, 2004.
Copyright © 1997 Massachusetts Medical Society. All rights reserved.



CURRENT CONCEPTS

Volume 337 Number 26 � 1901

cent, but it is underused.35 Although cultures for
G. vaginalis are positive in almost all cases of bac-
terial vaginosis, G. vaginalis may be detected in 50
to 60 percent of healthy asymptomatic women. Ac-
cordingly, vaginal culture has no part in the diagno-
sis of bacterial vaginosis. DNA probes for G. vagina-
lis are expensive but may be useful to practitioners
unable to perform microscopy.36

Seven studies (two case–control and five cohort
studies) have reported an increased risk of preterm
birth in women with bacterial vaginosis.37,38 Studies
conducted in diverse ethnic groups and economic
strata detected increased relative risks of prematurity
ranging from 2.0 to 6.9 that were directly attribut-
able to bacterial vaginosis and linked to chorioamni-
onitis.38,39 It is estimated that 15 to 20 percent of
pregnant women in the United States have bacterial
vaginosis39; enormous numbers of otherwise healthy
women are thus at risk. In the future, it is possible
that routine screening and treatment will become the
standard of practice. The optimal time for this has
not been defined, although two studies suggest that
early screening in the first trimester may be more use-
ful in predicting preterm delivery than later screen-
ing.40 Hay et al. concluded that it is unusual for bac-
terial vaginosis to develop in pregnant women after
16 weeks of gestation.41 Treatment trials of oral clin-
damycin, metronidazole alone, and metronidazole
combined with erythromycin in high-risk women
with asymptomatic bacterial vaginosis showed signif-
icant reductions in preterm labor.42-44 Recommenda-
tions for routine screening and treatment await the
results of further interventional studies among unse-
lected women with bacterial vaginosis.

Causal relations have also been established be-
tween bacterial vaginosis and pelvic inflammatory
disease, plasma-cell endometritis, postpartum fever,
post-hysterectomy vaginal-cuff cellulitis, and post-
abortion infection.30,37,45 Platz-Christensen et al. re-
ported an association between clue cells detected on
Papanicolaou smears and cervical intraepithelial neo-
plasia.46 It has been suggested that bacterial vagino-
sis is a cofactor for human papillomavirus; however,
Peters et al. failed to confirm this relation in dyskary-
otic cervical smears.47

Therapy

Poor efficacy has been observed with triple-sulfa
creams, erythromycin, tetracycline, acetic acid gel,
and povidone–iodine vaginal douches.48 There are
only moderate cure rates with ampicillin (mean, 66
percent) and amoxicillin. The most successful oral
therapy remains metronidazole. Most studies using
multiple divided-dose regimens of 800 to 1200 mg
per day for one week achieved early rates of clinical
cure in excess of 90 percent and rates of approxi-
mately 80 percent at four weeks.30,48 Although sin-
gle-dose therapy with 2 g of metronidazole achieves

similar immediate rates of clinical response, higher
rates of recurrence have been reported.48 Topical
vaginal therapy with 2 percent clindamycin or 0.75
percent metronidazole gel has been shown to be as
effective as oral metronidazole.49 Recently, both a
three-day course of topical clindamycin and daily
therapy with metronidazole gel have achieved similar
early cure rates.50

In the past, asymptomatic bacterial vaginosis was
not treated, since patients often had spontaneous
improvement over a period of several months. Evi-
dence linking asymptomatic bacterial vaginosis with
obstetrical and gynecologic complications has caused
this policy to be reassessed, especially with the avail-
ability of topical therapy. It appears reasonable to
treat asymptomatic bacterial vaginosis before preg-
nancy and elective gynecologic surgery.

After therapy, approximately 30 percent of patients
with initial responses have a recurrence of symptoms
within three months.30 The reasons are unclear; they
include reinfection, but recurrence more likely re-
flects vaginal relapse caused by failure to eradicate
the offending organisms or to reestablish the normal
protective vaginal flora dominated by lactobacillus.
Management of symptomatic relapse includes pro-
longed therapy for 10 to 14 days, but maintenance
regimens of antibiotics have largely been disappoint-
ing. New approaches include exogenous lactobacil-
lus recolonization with selected bacteria-containing
suppositories. Despite evidence of sexual transmis-
sion, no study has demonstrated reduced rates of re-
currence in women whose partners were treated
with metronidazole.

ATROPHIC VAGINITIS

Clinically significant atrophic vaginitis is uncom-
mon; the majority of women with mild-to-moderate
atrophy are asymptomatic.51 With reduced endoge-
nous estrogen, the epithelium becomes thin and
lacking in glycogen, and this contributes to a reduc-
tion in lactic acid production and an increase in vag-
inal pH. This change in the environment encourages
the overgrowth of nonacidophilic coliforms and the
disappearance of lactobacillus species.

In women with advanced atrophy, symptoms in-
clude vaginal soreness, postcoital burning, dyspareu-
nia, and occasional spotting. The vaginal mucosa is
thin, with diffuse redness, occasional petechiae, or
ecchymoses with few or no vaginal folds. Vulvar at-
rophy may also be apparent, and the discharge may
be serosanguineous or watery, with a pH of 5.0 to
7.0. The wet smear shows increased polymorphonu-
clear leukocytes associated with small, rounded para-
basal epithelial cells. The lactobacillus-dominated
flora is replaced by mixed flora of gram-negative
rods, although bacteriologic cultures are unneces-
sary. Treatment consists of topical vaginal estrogen.
Nightly use of half an applicator for one to two weeks
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is usually sufficient to alleviate symptoms, but symp-
tomatic recurrence is common and may indicate a
need for a systemic estrogen regimen.

Desquamative Inflammatory Vaginitis

Chronic purulent vaginitis not caused by tricho-
monas and in a patient without cervical and upper
genital tract inflammation is uncommon. I described
51 patients, mainly perimenopausal, with diffuse ex-
udative vaginitis, massive vaginal-cell exfoliation, pu-
rulent vaginal discharge, and occasional vaginal and
cervical spotted rash.52 Laboratory findings included
an elevated pH, increased numbers of parabasal cells,
and the absence of gram-positive bacilli and their re-
placement by gram-positive cocci on Gram’s stain-
ing. A dramatic response to 2 percent clindamycin
cream was reported in most patients, though some
patients respond to corticosteroids only. The concept
of bacterial vaginitis remains questionable, except
when bacterial superinfection complicates atrophic
vaginitis or a foreign body.

Noninfectious Vaginitis and Vulvitis

The symptoms of noninfectious vaginitis and vul-
vitis are indistinguishable from those of infectious
syndromes but are most commonly confused with
those of acute candida vaginitis; they include pruri-
tus, irritation, burning, soreness, and variable dis-
charge. Noninfectious causes include irritants (e.g.,
minipads, spermicides, povidone–iodine, topical an-
timycotic drugs, soaps and perfumes, and topical flu-
orouracil) and allergens that produce immunologic
acute and chronic hypersensitivity reactions includ-
ing contact dermatitis (e.g., latex condoms and an-
timycotic creams). Management includes identifying
and eliminating the offending agent and should not
rely on topical corticosteroids, which frequently cause
local burning. Measures for local relief include sodi-
um bicarbonate sitz baths and topical vegetable oils.
A syndrome of vaginal hyperacidity due to over-
growth by lactobacilli (cytolytic vaginosis) has been
described but not confirmed.

Vaginitis in HIV-Seropositive Women

Uncontrolled studies reported increased preva-
lence, severity, and recurrence of vulvovaginal candi-
diasis in HIV-seropositive women, suggesting the
need for HIV serologic testing in women with re-
current symptoms.53,54 Recent cohort studies have
failed, however, to corroborate the original observa-
tions.55 Hence, the role of HIV testing in all women
with recurrent vulvovaginal candidiasis is controver-
sial. By contrast, the prevalence of bacterial vaginosis
and trichomoniasis is high in both HIV-seropositive
women and seronegative controls matched for high-
risk behavior. Idiopathic genital ulceration, often
giant in nature, may occur in the vagina, simulating
vaginitis.56

REFERENCES

1. Berg AO, Heidrich FE, Fihn SD, et al. Establishing the cause of geni-
tourinary symptoms in women in a family practice: comparison of clinical 
examination and comprehensive microbiology. JAMA 1984;251:620-5.
2. Geiger AM, Foxman B, Gillespie BW. The epidemiology of vulvovaginal 
candidiasis among university students. Am J Public Health 1995;85:1146-
8.
3. Geiger AM, Foxman B. Risk factors in vulvovaginal candidiasis: a case-
control study among university students. Epidemiology 1996;7:182-7.
4. Hurley R, De Louvois J. Candida vaginitis. Postgrad Med J 1979;55:
645-7.
5. Candidosis of the genitalia. In: Odds FC. Candida and candidosis: a 
review and bibliography. 2nd ed. London: Baillière Tindall, 1988:124-35.
6. Horowitz BJ, Giaquinta D, Ito S. Evolving pathogens in vulvovaginal 
candidiasis: implications for patient care. J Clin Pharmacol 1992;32:248-
55.
7. Foxman B. The epidemiology of vulvovaginal candidiasis: risk factors. 
Am J Public Health 1990;80:329-31.
8. Amsel R, Totten PA, Spiegel CA, Chen KS, Eschenbach DA, Holmes 
KK. Nonspecific vaginitis: diagnostic criteria and microbial and epidemio-
logic associations. Am J Med 1983;74:14-22.
9. Ferris DG, Dekle C, Litaker MS. Women’s use of over-the-counter an-
tifungal medications for gynecologic symptoms. J Fam Pract 1996;42:595-
600.
10. Reef SE, Levine WC, McNeil MM, et al. Treatment options for vul-
vovaginal candidiasis, 1993. Clin Infect Dis 1995;20:Suppl 1:S80-S90.
11. Sobel JD, Brooker D, Stein GE, et al. Single oral dose fluconazole 
compared with conventional clotrimazole topical therapy of Candida 
vaginitis. Am J Obstet Gynecol 1995;172:1263-8.
12. Houang ET, Chappatte O, Byrne D, Macrae PV, Thorpe JE. Flucon-
azole levels in plasma and vaginal secretions of patients after a 150-milli-
gram single oral dose and rate of eradication of infection in vaginal candi-
diasis. Antimicrob Agents Chemother 1990;34:909-10.
13. Sobel JD, Chaim W. Treatment of Torulopsis glabrata vaginitis: a ret-
rospective review of boric acid therapy. Clin Infect Dis 1997;24:649-52.
14. Sobel JD. Epidemiology and pathogenesis of recurrent vulvovaginal 
candidiasis. Am J Obstet Gynecol 1985;152:924-35.
15. Vazquez JA, Sobel JD, Demitriou R, Vaishampayan J, Lynch M, Zer-
vos MJ. Karyotyping of Candida albicans isolates obtained longitudinally 
in women with recurrent vulvovaginal candidiasis. J Infect Dis 1994;170:
1566-9.
16. Spinillo A, Carratta L, Pizzoli G, et al. Recurrent vaginal candidiasis: 
results of a cohort study of sexual transmission and intestinal reservoir.
J Reprod Med 1992;37:343-7.
17. Fidel PJ Jr, Sobel JD. Immunopathogenesis of recurrent vulvovaginal 
candidiasis. Clin Microbiol Rev 1996;9:335-48.
18. Hilton E, Chandrasekaran V, Rindos P, Isenberg HD. Association of 
recurrent candidal vaginitis with inheritance of Lewis blood group anti-
gens. J Infect Dis 1995;172:1616-9.
19. Sobel JD, Chaim W. Vaginal microbiology of women with acute recur-
rent vulvovaginal candidiasis. J Clin Microbiol 1996;34:2497-9.
20. Sobel JD, Vazquez JA. Symptomatic vulvovaginitis due to fluconazole-
resistant Candida albicans in a female who was not infected with human 
immunodeficiency virus. Clin Infect Dis 1996;22:726-7.
21. Lossick JC. Epidemiology of urogenital trichomoniasis. In: Honigberg 
BM, ed. Trichomonads parasitic in humans. New York: Springer-Verlag, 
1990:311-23.
22. Laga M, Manoka AT, Kivuvu M, et al. Non-ulcerative sexually trans-
mitted diseases as risk factors for HIV-1 transmission in women: result 
from a cohort study. AIDS 1993;7:95-102.
23. Soper DE, Bump RC, Hurt WG. Bacterial vaginosis and trichomoni-
asis vaginitis are risk factors for cuff cellulitis after abdominal hysterectomy. 
Am J Obstet Gynecol 1990;163:1016-21.
24. Hammill HA. Trichomonas vaginalis. Obstet Gynecol Clin North Am 
1989;16:531-40.
25. Wolner-Hanssen P, Krieger JN, Stevens CE, et al. Clinical manifesta-
tions of vaginal trichomoniasis. JAMA 1989;261:571-6.
26. Krieger JN, Tam MR, Stevens CE, et al. Diagnosis of trichomoniasis: 
comparison of conventional wet-mount examination with cytologic stud-
ies, cultures, and monoclonal antibody staining of direct specimens. JAMA 
1988;259:1223-7.
27. DeMeo LR, Draper DL, McGregor JA, et al. Evaluation of a deoxyri-
bonucleic acid probe for the detection of Trichomonas vaginalis in vaginal 
secretions. Am J Obstet Gynecol 1996;174:1339-42.
28. Nyirjesy P, Weitz MV, Gelone SP, Fekete T. Paromomycin for nitroim-
idazole-resistant trichomoniasis. Lancet 1995;346:1110.
29. Kurohara ML, Kwong FK, Lebherz TB, Klaustermeyer WB. Metroni-
dazole hypersensitivity and oral desensitization. J Allergy Clin Immunol 
1991;88:279-80.

Downloaded from www.nejm.org at ALBERT EINSTEIN COLLEGE OF MED on January 07, 2004.
Copyright © 1997 Massachusetts Medical Society. All rights reserved.



CURRENT CONCEPTS

Volume 337 Number 26 � 1903

30. Hillier S, Holmes KK. Bacterial vaginosis. In: Holmes KK, Mårdh P-A, 
Sparling PF, Wiesner PJ, eds. Sexually transmitted diseases. 2nd ed. New 
York: McGraw-Hill, 1990:547-59.
31. Eschenbach DA, Davick PR, Williams BL, et al. Prevalence of hydro-
gen peroxide-producing Lactobacillus species in normal women and wom-
en with bacterial vaginosis. J Clin Microbiol 1989;27:251-6.
32. Hill GB. The microbiology of bacterial vaginosis. Am J Obstet Gy-
necol 1993;169:450-4.
33. Gardner HL, Dukes CD. Haemophilus vaginalis vaginitis: a newly 
defined specific infection previously classified “nonspecific” vaginitis. Am 
J Obstet Gynecol 1955;69:962-76.
34. Eschenbach DA, Hillier SL, Critchlow C, Stevens C, DeRouen T, 
Holmes KK. Diagnosis and clinical manifestations of bacterial vaginosis. 
Am J Obstet Gynecol 1988;158:819-28.
35. Nugent RP, Krohn MA, Hillier SL. Reliability of diagnosing bacterial 
vaginosis is improved by a standardized method of Gram stain interpreta-
tion. J Clin Microbiol 1991;29:297-301.
36. Sheiness D, Dix K, Watanabe S, Hillier SL. High levels of Gardnerella 
vaginalis detected with an oligonucleotide probe combined with elevated 
pH as a diagnostic indicator of bacterial vaginosis. J Clin Microbiol 1992;
30:642-8.
37. Oleen-Burkey MA, Hillier SL. Pregnancy complications associated 
with bacterial vaginosis and their estimated costs. Infect Dis Obstet Gy-
necol 1995;3:149-57.
38. Hillier SL, Martius J, Krohn M, Kiviat N, Holmes KK, Eschenbach 
DA. A case–control study of chorioamnionic infection and histologic cho-
rioamnionitis in prematurity. N Engl J Med 1988;319:972-8.
39. Eschenbach DA. Bacterial vaginosis: emphasis on upper genital tract 
complications. Obstet Gynecol Clin North Am 1989;16:593-610.
40. Kurki T, Sivonen A, Renkonen OV, Savia E, Ylikorkala O. Bacterial 
vaginosis in early pregnancy and pregnancy outcome. Obstet Gynecol 
1992;80:173-7.
41. Hay PE, Lamont RF, Taylor-Robinson D, Morgan DJ, Ison C, Pearson 
J. Abnormal bacterial colonisation of the genital tract and subsequent pre-
term delivery and late miscarriage. BMJ 1994;308:295-8.
42. McGregor JA, French JI, Parker R, et al. Prevention of premature birth 
by screening and treatment of common genital tract infections: results of 
a prospective controlled evaluation. Am J Obstet Gynecol 1995;173:157-
67.
43. Morales WJ, Schorr S, Albritton J. Effect of metronidazole in patients 
with preterm birth in preceding pregnancy and bacterial vaginosis: a place-

bo-controlled, double-blind study. Am J Obstet Gynecol 1994;171:345-
7.
44. Hauth JC, Goldenberg RL, Andrews WW, DuBard MB, Cooper RL. 
Reduced incidence of preterm delivery with metronidazole and erythromy-
cin in women with bacterial vaginosis. N Engl J Med 1995;333:1732-6.
45. MacDermott RIJ. Bacterial vaginosis. Br J Obstet Gynaecol 1995;102:
92-4.
46. Platz-Christensen JJ, Sundstrom E, Larsson PG. Bacterial vaginosis 
and cervical intraepithelial neoplasia. Acta Obstet Gynecol Scand 1994;73:
586-8.
47. Peters N, Van Leeuwen AM, Pieters WJLM, Hollema H, Quint WGV, 
Burger MPM. Bacterial vaginosis is not important in the etiology of cervi-
cal neoplasia: a survey of women with dyskaryotic smears. Sex Transm Dis 
1995;22:296-302.
48. Joesoef MR, Schmid GP. Bacterial vaginosis: review of treatment op-
tions and potential clinical indications for therapy. Clin Infect Dis 1995;
20:Suppl 1:S72-S79.
49. Ferris DG, Litaker MS, Woodward L, Mathis D, Hendrich J. Treatment 
of bacterial vaginosis: a comparison of oral metronidazole, metronidazole 
vaginal gel, and clindamycin vaginal cream. J Fam Pract 1995;41:443-9.
50. Ahmed-Jushuf IH, Shahmanesh M, Arya OP. The treatment of bacte-
rial vaginosis with a 3 day course of 2% clindamycin cream: results of a mul-
ticenter, double blind, placebo controlled trial. Genitourin Med 1995;71:
254-6.
51. Fleury FJ. Adult vaginitis. Clin Obstet Gynecol 1981;24:407-38.
52. Sobel JD. Desquamative inflammatory vaginitis: a new subgroup of 
purulent vaginitis responsive to topical 2% clindamycin therapy. Am J Ob-
stet Gynecol 1994;171:1215-20.
53. Rhoads JL, Wright DC, Redfield RR, Burke DS. Chronic vaginal can-
didiasis in women with human immunodeficiency virus infection. JAMA 
1987;257:3105-7.
54. Carpenter CC, Mayer KH, Fisher A, Desai MB, Durand L. Natural 
history of acquired immunodeficiency syndrome in women in Rhode Is-
land. Am J Med 1989;86:771-5.
55. Sobel JD, Schuman P, Mayer K, et al. Candida colonization and mu-
cosal candidiasis in women with or at risk for HIV infection. In: Program 
and abstracts of the 11th International Conference on AIDS, Vancouver, 
B.C., July 7–12, 1996:128. abstract.
56. Schuman P, Christensen C, Sobel JD. Aphthous vaginal ulceration in 
two women with acquired immunodeficiency syndrome. Am J Obstet Gy-
necol 1996;174:1660-3.

Downloaded from www.nejm.org at ALBERT EINSTEIN COLLEGE OF MED on January 07, 2004.
Copyright © 1997 Massachusetts Medical Society. All rights reserved.


