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I THE RATIONAL CLINICAL
EXAMINATION

CLINICIAN'S CORNER

Evaluation of Vaginal Complaints

Matthew R. Anderson, MD, MS
Kathleen Klink, MD
Andreas Cohrssen, MD

CLINICAL SCENARIOS

Case 1

An otherwise healthy 33-year-old
woman presents with a complaint of
foul-smelling vaginal discharge. She is
sexually active with 1 male partner. This
is the first time she has had this symp-
tom and is worried that it may repre-
sent a serious health problem. What di-
agnostic maneuvers—history, physical
examination, and office laboratory
tests—will allow the clinician to deter-
mine the cause of her symptoms?

Case 2

A 35-year-old woman with 2 sexual
partners in the last year complains of
an itchy, smelly discharge. The pelvic
examination reveals no vulvar or vagi-
nal inflammation; a foamy, thin dis-
charge with a pH of 5.0; and some
bleeding at the cervix. The wet prep re-
veals 2 clue cells per high-power field
and—after thorough review of the
slide—no motile organisms are seen.
What is the chance that this patient has
vaginal candidiasis, bacterial vagino-
sis, or vaginal trichomoniasis?

Why Is the Clinical Examination
Important?

Vaginal complaints are extremely com-
mon in primary care. They are the most
common reason for gynecological con-
sultation and account for approxi-

See also Patient Page.

CME credit available online
at www.jama.com
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Context Vaginal symptoms are one of the most common reasons for gynecological
consultation. Clinicians have traditionally diagnosed vaginal candidiasis, bacterial vagi-
nosis, and vaginal trichomoniasis using some combination of physical examination,
pH, the wet mount, and the whiff test.

Objectives To evaluate the role of the clinical examination and determine the posi-
tive and negative likelihood ratios (LRs) for the diagnosis of vaginal candidiasis, bac-
terial vaginosis, and vaginal trichomoniasis.

Data Sources Using a structured literature review, we abstracted information on
sensitivity and specificity for symptoms, signs, and office laboratory procedures. We
chose published (1966 to April 2003) articles that appeared in the MEDLINE database
and were indexed under the combined search terms of diagnosis with vaginitis, vagi-
nal discharge, candidiasis, bacterial vaginosis, and trichomoniasis.

Study Selection Included studies of symptomatic premenopausal women seen in
primary care settings. Tests were evaluated only if they would provide diagnostic in-
formation during the office visit and were compared with an acceptable criterion stan-
dard.

Data Extraction All 3 authors extracted the data and computed sensitivity and speci-
ficity from each article independently. The absence of standard definitions for symp-
toms and signs made it impossible to combine results across studies.

Data Synthesis Symptoms alone do not allow clinicians to distinguish confidently
between the causes of vaginitis. However, a patient’s lack of itching makes candidia-
sis less likely (range of LRs, 0.18 [95% confidence interval {Cl}, 0.05-0.70] to 0.79
[95% ClI, 0.72-0.87]) and lack of perceived odor makes bacterial vaginosis unlikely
(LR, 0.07 [95% Cl, 0.01-0.51]). Similarly, physical examination signs are limited in their
diagnostic power. The presence of inflammatory signs is associated with candidiasis
(range of LRs, 2.1 [95% ClI, 1.5-2.8] to 8.4 [95% ClI, 2.3-311). Presence of a “high
cheese"” odor on examination is predictive of bacterial vaginosis (LR, 3.2 [95% CI, 2.1-
4.71) while lack of odor is associated with candidiasis (LR, 2.9 [95% Cl, 2.4-5.0]). Of-
fice laboratory tests, particularly microscopy of vaginal discharge, are the most useful
way of diagnosing these 3 conditions.

Conclusions The cause of vaginal complaints may be easily diagnosed when typi-
cal findings appear in microscopy. However, the poor performance of individual symp-
toms, signs, and office laboratory tests often makes it problematic to identify the cause
of vaginal symptoms.

JAMA. 2004,291:1368-1379

Www.jama.com

mately 10 million office visits annu-
ally.! Current recommendations for the
diagnosis of vaginal complaints in pre-

menopausal women involve a vaginal
examination and microscopy. The
evaluation has traditionally been ori-

Author Affiliations: Department of Family and So-
cial Medicine, Albert Einstein College of Medicine,
Bronx, NY (Dr Anderson), Center for Family Medi-
cine in the College of Physicians and Surgeons, Co-
lumbia University, New York, NY (Dr Klink), Depart-
ment of Family Practice, Beth Israel Medical Center/
The Institute for Urban Family Health, New York, NY
(Dr Cohrssen).

Corresponding Author: Matthew R. Anderson, MD,
MS, Montefiore Family Health Center, 360 E 193rd
St, Bronx, NY 10458 (andersonma@aol.com).

The Rational Clinical Examination Section Editors:
David L. Simel, MD, MHS, Durham Veterans Affairs
Medical Center and Duke University Medical Center,
Durham, NC; Drummond Rennie, MD, Deputy Edi-
tor, JAMA.

©2004 American Medical Association. All rights reserved.

Downloaded from www.jama.com at Bibliosan on September 25, 2008


http://jama.ama-assn.org

ented toward the detection of vaginal
candidiasis, bacterial vaginosis, and
trichomoniasis, which are the 3 most
common causes of vaginitis in this age
group.”*

Prevalence of these 3 conditions will
vary depending on the clinical setting.
National figures show that 40% to 50%
of patients with vaginal symptoms have
bacterial vaginosis; 20% to 25% have
vaginal candidiasis; and 15% to 20%
have trichomoniasis.” In the studies sur-
veyed for this review, which involved
symptomatic women presenting in pri-
mary care, the prevalence of vaginal can-
didiasis ranged from 17% to 39%°7; bac-
terial vaginosis, 22% to 50%%°; and
trichomoniasis, 4% to 35%.'%!! The
number of undiagnosed patients ranged
from 7% to 72%.%"

Women who present with vaginal
complaints often receive tests for gon-
orrhea or chlamydia. However, the as-
sociation between gonorrhea, chla-
mydia, and vaginal discharge is not
confirmed.** It would be prudent, how-
ever, to test for gonorrhea and chla-
mydia in sexually active patients who are
younger than 25 years and in all pa-
tients who have fever, lower abdominal
pain, a symptomatic sexual partner, a
new sexual partner, or more than 1
sexual partner.'* Additional less com-
mon causes of vulvovaginal symptoms
are infection with herpes simplex'; al-
lergic reactions to chemical irritants, la-
tex,'® or semen!’; mechanical irritation
due to lack of lubrication; and atrophic
vaginitis in postmenopausal women.'®

About 30% of women with vaginal
complaints go without a diagnosis even
after a complete evaluation using tech-
niques more comprehensive than those
usually available.®'*-2° Perhaps this
explains why many clinicians appear to
manage patients without performinga pH
examination of the discharge or micros-
copy.?! In actual clinical practice, diag-
noses of vaginal complaints do not show
good agreement with diagnoses based on
cultures.” These concerns led us to evalu-
ate the role of the clinical examination
in the diagnosis of vaginal complaints.

Point-of-care testing for vaginal com-
plaints is a new and rapidly evolving

©2004 American Medical Association. All rights reserved.
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field. A number of commercially avail-
able office kits use a vaginal discharge
sample to diagnose bacterial vagino-
sis,? trichomoniasis,” and vaginal can-
didiasis.® A systematic review of these
diagnostic kits is, however, beyond the
scope of this article.

How to Elicit Symptoms and Signs
Elicitation of Symptoms.Patients
who have vaginitis generally complain
of some combination of discharge,
odor, irritation, or itch. Discharges are
characterized by color (clear, white,
green, gray, yellow), consistency
(thin, thick, curdlike), and amount
(more or less than usual). We could
locate no scale that allows the patient
to quantify precisely the amount of
her discharge.

Signs. Patients may have irritation
manifested as erythema, excoriation, or
discharge on the perineum or introi-
tus. The discharge is sampled during a
speculum examination with a swab
from the posterior fornix or picked up
on the speculum. Some clinicians ask
patients to provide a self-collected
sample of their vaginal discharge.**

The sample can be tested for pH us-
ing phenaphthazine paper. When gel is
used on the speculum, care must be
taken not to contaminate the sample as
the pH may become altered. In addi-
tion, semen, douches, and intravagi-
nal medication can all make the vagi-
nal pH more basic.

Characteristic findings on the wet
mount are shown in the FIGURE. Mi-
croscopy is performed by placing a drop

Figure. Microscopic Examination of Vaginal Samples

Normal Vaginal Epithelial Cells

Clue Cells With Coccobaccilli

@ Trichomonads

Candida

B = 7

Flagellum

A, Normal saline wet mount showing a clump of 3 normal vaginal epithelial cells (original magnification X600).
Reproduced with permission from William L. Thelmo, MD. B, Normal saline wet mount showing 2 clue cells
(original magnification X400). Inset, Gram stain demonstrating how coccobaccilli on the surface of vaginal
epithelial cells create the characteristic granular appearance and indistinct borders of clue cells (original mag-
nification X 1000). Reproduced with permission from Lorna Rabe, Magee-Womens Research Institute, Pitts-
burgh, PA. C, Normal saline wet mount showing numerous Candida hyphae and buds (original magnification
X400). Reproduced with permission from Lorna Rabe. D, Normal saline wet mount showing 4 trichomonads.
Trichomonads can often be identified easily because of their characteristic jerky motility (original magnifica-
tion X600). Reproduced with permission from the Medical Laboratory Evaluation proficiency testing program

of the American College of Physicians Services Inc.
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of vaginal fluid on 2 slides. A drop of
saline is mixed with the discharge on
1 slide, while a drop of 10% potassium
hydroxide is placed on the second slide.
The examiner then “whiffs” the potas-
sium hydroxide slide to determine the
presence of the characteristic fishy
(amine) odor of bacterial vaginosis. The
potassium hydroxide slide is set aside
or put on a warmer. The other vaginal
sample is examined under 400X power
for trichomonads, clue cells, yeasts,
presence or absence of lactobacilli (long
rods?®), and the presence of leuko-
cytes. Clue cells are epithelial cells with
a finely granulated cytoplasm and in-
distinct borders,* which appear to have
been coated with sand. The potassium
hydroxide slide is examined for yeast.
Yeast may be seen on the saline prepa-
ration, obviating the need to perform
the potassium hydroxide microscopic
examination.

Two excellent resources exist for
learning how to perform the wet mount
examination and whiff test. The Seattle
STD/HIV Prevention Training Center
has produced a short, downloadable in-
structional video.?” The video illus-
trates the technique of the wet mount
examination and includes clips of com-
mon findings such as yeast, clue cells,
and motile trichomonads. For those
more comfortable with paper materi-
als, the Association of Professors of Gy-
necology and Obstetrics’ pamphlet on
the diagnosis of vaginitis® contains pho-
tographs of the methods and findings of
the wet mount examination.?

Under the Clinical Laboratory Im-
provement Act, the wet mount exami-
nation is considered a moderately com-
plex test and the practitioner’s
laboratory must obtain a Certificate of
Provider-Performed Microscopy Pro-
cedures from the local state health de-
partment.*

METHODS

Search Strategy

We undertook a MEDLINE review of
the literature from 1966 through April
2003 combining the term diagnosis with
the terms vaginitis, vaginal discharge,
candidiasis, bacterial vaginosis, and

1370
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trichomoniasis. We reviewed more than
500 abstracts and obtained a copy of ar-
ticles (>100) that appeared likely to
meet our review criteria. We also ex-
amined all articles mentioned in the
most recent American College of Ob-
stetricians and Gynecologists Techni-
cal Bulletin.> Each article was re-
viewed by at least 1 author and in
ambiguous cases by all 3. Included ar-
ticles and review articles were culled for
further references. We attempted to
contact the authors of all articles in-
cluded in this review and to request ad-
ditional references. We received re-
plies from 7 authors, but no additional
references were produced.

Inclusion and Exclusion Criteria
Articles were included if they (1) in-
volved original research performed on
symptomatic patients in a primary care
setting (including sexually transmit-
ted disease clinics), (2) compared a di-
agnostic test with a recognized crite-
rion standard, (3) allowed the
calculation of sensitivity and/or speci-
ficity, and (4) discussed tests that would
provide diagnostic information dur-
ing the course of the office visit. We ex-
cluded articles that reported on women
seen in specialty or referral settings,
those with recurrent or treatment-
refractory vaginitis, or asymptomatic
patients (for example, women seen for
routine pelvic examination).

Evaluation of Methods

Eighteen articles met our inclusion and
exclusion criteria and are listed in
TABLE 1.512231%0 We graded the ar-
ticles’ methodological quality on a
3-point scale (highest to lowest qual-
ity). The grading and criteria are listed
in the BOX.

Evaluation of Criterion Standards

The diagnostic criterion standard for
vaginal candidiasis is a positive cul-
ture and/or identification of yeast by mi-
croscopy. Because many asymptom-
atic women have vaginal yeast
colonization, it is not clear if a posi-
tive culture or microscopy alone con-
firms Candida as the cause of symp-

toms, yet this is the current diagnostic
criterion standard. We accepted stud-
ies that used microscopy only as a cri-
terion standard but considered these of
lower quality.

We used the Amsel criteria™ as the cri-
terion standard for the diagnosis of bac-
terial vaginosis. Bacterial vaginosis is di-
agnosed when 3 of 4 findings are present:
(1) a thin, homogeneous vaginal dis-
charge, (2) clue cells, (3) positive whiff
test, and (4) vaginal pH level higher than
4.5.% Several articles used either Gram
stain or a positive culture for Gardner-
ella vaginalis as criterion standards,
which we also accepted, although we did
not consider this optimal.

The criterion standard applied to the
diagnosis of trichomoniasis is a posi-
tive culture. Immunofluorescence and
polymerase chain reaction are prob-
ably equivalent to culture. We ac-
cepted studies that included identifi-
cation of trichomonads by direct
microscopy or Papanicolaou tests, al-
though these were considered of lesser
quality.

Data Extraction

Sensitivity, specificity, and likelihood
ratios (LRs) were either taken directly
from the article or calculated from data
provided in the article. All of the au-
thors extracted the data and com-
puted sensitivity and specificity from
each article independently. Disagree-
ments were resolved by consensus. All
data and any calculations were sent to
the primary authors for their review.
One author (Abbott'?) provided addi-
tional data that have been incorpo-
rated into this review. A fourth person
independently verified all data points.
The absence of standard definitions for
avariety of symptoms and signs, along
with ambiguous phrasing of terms,
made it impossible to combine results
across studies.

Statistical Analysis

Statistical analysis was performed
using SPSS (version 10.0, SPSS Inc,
Chicago, I11) and STATA (version 8,
STATA Corp, College Station, Tex) sta-
tistical software. When there were no

©2004 American Medical Association. All rights reserved.
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]
Table 1. Included Studies of Diagnostic Strategies for Vaginal Symptoms

Vaginal Bacterial Vaginal
No. of Candidiasis, Vaginosis, Trichomoniasis, Quality
Source Patients Setting Symptoms No. (%) No. (%) No. (%) Score* Criterion Standard
Abbott,? 1995+ 71 Urban ED or Vaginal itching, 23 (32) 29 (41) 5(7) 2 Candidiasis: culture only
walk-in clinic; discharge,
Denver, Colo or pain
Abu Shagra,®! 301 Private gynecologists;  Vaginal discharge 78 (26) 90 (30) 91 2 Bacterial vaginosis:
2001 Zarka, Jordan Nugent criteriat
Bennett et al," 157 Urban ED; Vaginal discharge NA NA 55 (35) 2 Trichomoniasis: culture,
1989 Kansas City, Mo microscopy,
immunofluorescence
Bleker et al,* 97 Urban general hospital Vaginal discharge 24 (25) 37 (38) 13 (13) 3 Bacterial vaginosis:

1989§ gynecology clinic; Spiegel criteriall;
Amsterdam, the trichomoniasis: microscopy;
Netherlands candidiasis: microscopy

Borchardt 69 3 clinics (1 STD clinic); Not indicated NA NA 10 (15) 2 Trichomoniasis: culture
et al,*® 1992 San Jose,
Costa Rica
Briselden and 176 STD clinic; Genital NA 79 (45) 19 (11) 2 Bacterial vaginosis: clinical
Hillier,> Seattle, Wash complaints criteria; trichomoniasis:
1994 culture, microscopy
Bro,” 1989 361 General practices Increased vaginal 141 (39) NA NA 2 Candidiasis: culture, microscopy
(n=29); discharge,
Aarhus, Denmark malodor, or
pruritus
Carlson et al,® 124 Gynecology outpatient Suspected 21(17) NA NA 2 Candidiasis: culture

20009 clinic; vaginitis

Helsinki, Finland
Chandeying 240 University gynecology  Vaginal discharge 53 (22) 91 (38) 10 (4) 3 Bacterial vaginosis:
etal,’© 1998 outpatient clinic; Amsel criteria#;
Songlkla, Thailand candidiasis: microscopy;
trichomoniasis: microscopy
Eckert et al,* 774 STD clinic; “A new problem” 186 (24) 294 (38) 116 (15) 2 Candidiasis: culture
1998 Washington state
Fule et al,*® 200 Hospital gynecology ~ Abnormal vaginal NA 34 (17) NA 2 Bacterial vaginosis: culture and

1990 clinic; discharge exclusion of other causes

Solapur, India
Holst et al,*® 101 Community health Genital malodor 23 (23) 34 (34) 9(9 2 Bacterial vaginosis:
1987 center; or abnormal Amsel criteria#
Lund, Sweden vaginal
discharge
Krieger et al,*” 600 STD clinic; “New problems” NA NA 90 (15) 2 Trichomoniasis: culture
1988 Seattle, Wash
Livengood 67 2 Hospital gynecology NA NA 67 (100) NA 2 Bacterial vaginosis:

et al,*® 1990 clinics Amsel criteria#

O’Dowd and 162 Department of Vaginal NA 81 (50) NA 3 Bacterial vaginosis: culture only

West,® General Practice; symptoms

1987%* Nottingham,

England
Ryu et al,* 1999 177 University Vaginal discharge NA NA 18 (10) 2 Trichomoniasis: culture
obstetrics/
gynecology clinic;
Seoul, Korea
Schaaf et al,® 123 County hospital family ~ Evaluation for 32 (26) 27 (22) 9(7) 2 Bacterial vaginosis:

199011 planning clinic or vaginitis Amsel criteria#;
community-based trichomoniasis: culture;
women'’s health candidiasis: culture
center; San
Francisco, Calif

Wathne et al,*° 101 Swedish community  Vaginal discharge 23 (23) 34 (34) 99 2 Bacterial vaginosis: Amsel

199411 health center; or malodor criteria#; trichomoniasis:

Lund, Sweden

culture; candidiasis: culture

Abbreviations: ED, emergency department; NA, information not reported;
STD, sexually transmitted disease.

*See Box for criteria for quality scoring.

TAdditional unpublished data from Abbott were included in this review.

FDetermined using criteria from Nugent et al.?®

§Twenty-two patients were not diagnosed.

|IDetermined using criteria from Spiegel et al.®!

{|Seventy-four patients were not diagnosed.

#Determined using criteria from Amsel et al.*!

*#*Nineteen patients were not diagnosed.

ttFifty-one patients were not diagnosed. Women with herpes or
urinary tract infections were excluded.

FtData appear to be same as in Holst et al.*® Data on bacterial vaginosis were reported
differently in this article and have been excluded from our analysis.

©2004 American Medical Association. All rights reserved.
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Box. Criteria for Quality Scoring

Level 1

rion standard
interobserver variability
141

terion standards were used (Amse

(No studies met all level 1 criteria)
Level 2

(Fifteen studies met level 2 criteria)
Level 3

(Three studies met level 3 criteria)

Explicit inclusion and exclusion criteria
More than 95% of patients received specified diagnostic workup including crite-

More than 2 persons performed the diagnostic test and a measure was made of

Sensible normal range defined for continuous variables (when applicable) and cri-
criteria for bacterial vaginosis; culture for
vaginal trichomoniasis; and culture for vaginal candidiasis)

Level 2 studies failed 1 or more level 1 criteria and/or used the following criterion
standards: for bacterial vaginosis, Amsel* modification, Spiegel,”* Nugent,” cul-
ture and exclusion of other causes; for vaginal trichomoniasis, polymerase chain
reaction, immunofluorescence; and for vaginal candidiasis, culture

Level 3 studies failed 1 or more level 1 criteria and/or used the following criterion
standards: for bacterial vaginosis, Gardnerella culture; for vaginal trichomonia-
sis, microscopy, or Papanicolaou test; and for vaginal candidiasis, microscopy

patientsin 1 of the 4 cells of a 2 X 2 table
(true-positive, false-positive, false-
negative, true-negative), the value 0.5
was added to each cell of the 2 X 2 table
for calculating the LRs.

It may be helpful to consider the spe-
cifics of the clinical setting and how they
influence the interpretation of LRs. Pre-
test probabilities for the 3 major diag-
noses in symptomatic women (ie, re-
ported prevalences for these conditions
in primary care) are in the 15% to 40%
range. A positive LR of 3 will increase a
pretest probability from 15% to 35% and
one of 40% will increase to 67%; a posi-
tive LR of 6 will increase a pretest prob-
ability from 15% to 51% and one of 40%
will increase to 80%. A negative LR of
0.10 will decrease a pretest probability
of 15% to 2% and a pretest probability
of 40% to 6.3%.

RESULTS
Precision

Precision refers to the degree to which
independent observers will find the same
result when applying the same test. No
study reported the precision of the tests
reviewed in this article.

1372 JAMA, March 17, 2004—Vol 291, No. 11 (Reprinted)

Accuracy of Symptoms

TABLE 2 and TABLE 3 present the sen-
sitivity, specificity, and LRs for all
symptoms. The reviewed articles
tested the following symptoms for
their usefulness in the diagnosis of
vaginal complaints: (1) characteristics
of the discharge (quantity, color,
consistency), (2) presence or absence
of itching, (3) irritative symptoms
(redness, pain/burning, swelling), (4)
odor (present, fishy, or foul), (5)
patient’s self-diagnosis, (6) urinary
tract symptoms, (7) bleeding, and (8)
dyspareunia.

Discharge Characteristics. Patients’
descriptions of their discharge do not ap-
pear useful diagnostically with 1 excep-
tion. A “cheesy” discharge increases the
likelihood of candidiasis (LR, 2.4; 95%
confidence interval [CI], 1.4-4.2), while
a watery discharge makes it less likely
(LR, 0.12;95% CI, 0.02-0.82).

Itching. Several studies confirm that
70% to 90% of patients with vaginal
candidiasis complain of itching (range
of LRs, 1.4 [95% CI, 1.2-1.7] to 3.3
[95% CI, 2.4-4.8]). Similarly, these
studies show LRs ranging from 0.18

(95% CI, 0.05-0.70) to 0.79 (95% (I,
0.72-0.87) for women who do not have
itching; thus, lack of itching decreases
the likelihood of candidal infection.
Itching symptoms are not useful for as-
sessing the likelihood of bacterial vagi-
nosis or trichomoniasis.

Irritative Symptoms. The limited
data suggest that irritative symptoms are
slightly useful in the diagnosis of can-
didiasis. Erythema increases the like-
lihood of candidiasis slightly (LR, 2.0;
95% CI, 1.5-2.8); its absence de-
creases its likelihood (LR, 0.84;95% CI,
0.76-0.92).

Odor. The presence of an odor per-
ceived by the patient decreases the like-
lihood of candidiasis (range of LRs, 0.35
[95% CI, 0.16-0.77] to 0.48 [95% CI,
0.23-1.0]), while the absence of an odor
increases its likelihood (range of LRs, 1.6
[95% CI, 1.1-2.4] to 2.1 [95% CI, 1.5-
3.0]). Complaints of malodor (or odor)
are so strongly associated with bacterial
vaginosis that absence of malodor vir-
tually ruled out the condition in 1 study
(LR, 0.07;95% CI, 0.01-0.51).° A fishy
odor noticed by the patient is not help-
ful in diagnosing trichomoniasis.

Self-diagnosis. Women who com-
plain of having “another yeast infec-
tion” are more likely to have candidia-
sis (LR, 3.3; 95% CI, 1.2-9.1).

Urinary tract symptoms were not
found to be associated with any of the
3 diagnoses in 1 study,® while Eckert
etal’* found “external” dysuria associ-
ated with candidiasis.

Bleeding. In one study of 17 pa-
tients with trichomoniasis, no patient
complained of postcoital bleeding.> Of
67 patients with bacterial vaginosis in
the study by Livengood et al,’® only 4%
complained of abnormal bleeding.

Dyspareunia. Only 1 of 17 patients
with trichomoniasis complained of dys-
pareunia, which is a nonsignificant as-
sociation.”

Accuracy of Signs

TABLE 4 and TABLE 5 present the sen-
sitivity, specificity, and LRs for all signs.
We evaluated (1) characteristics of the
discharge (amount, color, consistency),
(2) inflammatory findings (edema,

©2004 American Medical Association. All rights reserved.
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erythema, excoriations, tenderness,
mucopus), and (3) odor.

Discharge. The finding of a dis-
charge on examination does not dis-
tinguish between the 3 conditions.
More than 60% of patients with these

EVALUATION OF VAGINAL COMPLAINTS

diagnoses have a discharge. A thick,
curdy, or flocculent white discharge is
strongly predictive of candidiasis (range
of LRs, 2.7 [95% CI, 1.3-5.5] to 130
[95% (I, 19-960]). The absence of these
characteristics makes candidiasis less

likely (range of LRs, 0.28 [95% CI,0.19-
0.44] to 0.86 [95% CI, 0.80-0.93]).
Women whose discharge is judged nor-
mal (LR, 0.11; 95% CI, 0.01-0.86) to
mild (LR, 0.53;95% CI, 0.37-0.75) are
less likely to have bacterial vaginosis

- ____________________________________________________________________________________________]
Table 2. Accuracy of Symptoms for Diagnosis of Vaginal Candidiasis or Bacterial Vaginosis

No. of Patients

LR (95% CI)
[ 1

Symptom Diagnosis With Diagnosis Sensitivity, % Specificity, % Positive Negative Reference
Type of discharge described by patient
Any VC 32* 72 (NS) 8
BV 27* 59 (NS) 8
BV 67 91 38
Cheesy VC 23 65 73 2.4 (1.4-4.2) 0.48 (0.27-0.86) 12
Increased VC 186 NS 34
BV 34 59 67 1.8(1.2-2.8) 0.61 (0.40-0.95) 36
Watery VC 23 4 63 0.12(0.02-0.82) 1.5(1.2-1.9) 12
White VC 32% 41 (NS) 8
VC 186 NS 34
Yellow VC 32* 19 (NS) 8
VC 186 NS 34
BV 27* 26 (NS) 8
Malodor or odor VC 23 26 46 0.48 (0.23-1.0) 1.6 (1.1-2.4) 12
VC 32* 16 (NS) 8
VC 23 21 37 0.35(0.16-0.77) 2.1 (1.5-3.0) 40
BV 34 97 40 1.6 (1.3-2.0) 0.07 (0.01-0.51) 36
BV 67 73 38
BV 27* 41 (NS) 8
BV 34 53 40
ltching VC 23 87 50 1.7 (1.3-2.4) 0.26 (0.09-0.78) 12
VC 140 79 58 1.8(1.6-2.2) 0.38 (0.27-0.53) 7
VC 32% 69 (NS) 8
VC 23 91 47 1.7 (1.4-2.2) 0.18 (0.05-0.70) 40
VCt 186 50 64 1.4(1.2-1.7) 0.78 (0.67-0.91) 34
BV 34 41 37 0.66 (0.42-1.0) 1.6 (1.0-2.4) 36
BV 27* 67 (NS) 8
Chief complaint VC 186 27 92 3.3 (2.4-4.8) 0.79 (0.72-0.87) 34
Irritation BV 67 45 38
BV 27* 48 (NS) 8
Pain or burningt VC 32% 69 (NS) 8
Rednesst VC 186 20 88 34
VC 186 28 86 2.0 (1.5-2.8) 0.84 (0.76-0.92) 34
Swellingt VC 186 24 92 1.4(1.2-1.7) 0.78 (0.67-0.91) 34
Urinary tract
Frequency VC 32* 16 (NS) 8
Dysuria VC 32% 13 (NS) 8
BV 27* 11 (NS) 8
BV 34 32 40
External dysuria VC 186 33 85 2.2 (1.6-2.9) 0.79 (0.71-0.88) 34
Other
“Another” yeast infection VC 23 35 90 3.3(1.2-9.1) 0.72 (0.53-1.0) 12
Abnormal bleeding BV 67 4 38

Abbreviations: BV, bacterial vaginosis; Cl, confidence interval; LR, likelihood ratio; NS, reported by author to be not significantly associated with diagnosis; VC, vaginal candidiasis.

*Patient may have had more than 1 diagnosis.
TElicited by clinician.
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]
Table 3. Accuracy of Symptoms for the Diagnosis of Vaginal Trichomoniaisis

LR (95% CI)
No. of Patients [ ]

Symptom With Diagnosis Sensitivity, % Specificity, % Positive Negative Reference
Type of discharge described by patient
Any 8* 75 (NS) 8
17 65 29 0.90 (0.63-1.3) 1.2 (0.62-2.5) 39
White 8* 13 (NS) 8
Yellow 8* 50 (NS) 8
Malodor or odor
Any 8* 50 (NS) 8
“Fishy” 13 46 45 0.84 (0.45-1.6) 1.2 (0.68-2.1) 32
ltching 17 35 76 1.5 (0.74-3.0) 0.85(0.59-1.2) 39
8* 75 (NS) 8
Irritation 8* 63 (NS) 8
Urinary tract
Frequency 8* 38 (NS) 8
Dysuria 8* 38 (NS) 8
17 0 97 0.64 (0.04-10) 1.0 (0.85-1.3) 39
Postcoital bleeding 17 0 97 0.9 (0.06-13) 1.0(0.75-1.4) 39
Dyspareunia 17 6 96 1.4 (0.18-11) 0.98 (0.87-1.1) 39

Abbreviations: Cl, confidence interval; LR, likelihood ratio; NS, reported by author to be not significantly associated with diagnosis.
*Patient may have had more than 1 diagnosis.

- _______________________________________________________________________________________________]
Table 4. Accuracy of Signs for the Diagnosis of Vaginal Candidiasis

LR (95% CI)
No. of Patients [ |

Sign With Diagnosis  Sensitivity, %  Specificity, % Positive Negative Reference
Type of discharge noted by clinician
Any 32* 87 (NS) 8
Yellow 32* 16 (NS) 8
White 32* 63 (NS) 8
Curdy 140 16 97 6.1 (2.5-14) 0.86 (0.80-0.93) 7
Flocculent 23 43 84 2.7 (1.3-5.5) 0.67 (0.46-0.98) 40
Consistency of discharge
Thick 32* 52 8
Curdy 186 18 99 15 (6.4-36) 0.83 (0.78-0.89) 34
Curdy 53 72 100 130 (19-960) 0.28 (0.19-0.44) 10
Thin 32% 48 8
Inflammation
Any 140 46 78 2.1(1.5-2.8) 0.69 (0.58-0.82) 7
Perineal edema or erythema 23 57 77 2.5(1.3-4.6) 0.56 (0.35-0.92) 12
Vulvar edema 186 17 98 7.8 (4.2-15) 0.85 (0.79-0.91) 34
Erythema or edema 23 91 40
Vulvar erythema 186 54 79 2.5(2.1-3.1) 0.58 (0.49-0.68) 34
Vaginal erythema 186 18 94 2.9(1.9-4.5) 0.88 (0.82-0.94) 34
Vulvar excoriations 186 4 99 8.4 (2.3-31) 0.96 (0.93-0.99) 34
Vulvar fissures 186 17 96 4.6 (2.7-7.7) 0.86 (0.80-0.92) 34
Vaginal wall 32* 23 8
Vulvar 53 40 95 8.2 (4.0-16) 0.63 (0.51-0.79) 10
Cervical mucopus 186 21 72 0.75 (0.55-1.0) 1.1(1.0-1.2) 34
Odor noted by clinician
Any 32* 6 8
“Fishy” 24 0 28 0.03 (0-0.47) 2.9(2.4-5.0) 32
Combined signs
Curdy discharge or vulvar inflammation 53 81 95 17 (8.8-32) 0.20 (0.11-0.35) 10
Curdy discharge in presence of itching 53 77 100 150 (20-1000)  0.23 (0.14-0.37) 10
Abbreviations: Cl, confidence interval; LR, likelihood ratio; NS, reported by author to be not significantly associated with diagnosis.
*Patient may have had more than 1 diagnosis.
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than women with moderate (LR, 2.5;
95% ClI, 1.7-3.8]) to profuse (LR, 3.0;
95% CI, 0.32-28) discharge. A white
discharge makes bacterial vaginosis less
likely (range of LRs, 0.10 [95% CI,0.01-
0.74] t0 0.55 [95% CI, 0.40-0.75]). One
study reports that bloodstained, green,

EVALUATION OF VAGINAL COMPLAINTS

clear, and purulent and frothy dis-
charges are uncommon with bacterial
vaginosis.> A yellow discharge in-
creases the likelihood of both bacte-
rial vaginosis (LR, 4.1; 95% CI, 2.4-
7.1) and trichomoniasis (LR, 14; 95%
CI, 6.1-31). All patients in one study

with trichomoniasis had a homoge-
neous discharge.'

Inflammation. Signs included a gen-
eral impression of vulvar inflamma-
tion by the clinician and specific signs
such as vulvar and/or vaginal edema,
erythema, fissures, or excoriations. The

]
Table 5. Accuracy of Signs for the Diagnosis of Bacterial Vaginosis or Vaginal Trichomoniasis

No. of Patients

LR (95% CI)
I 1

Sign Diagnosis With Diagnosis Sensitivity, % Specificity, % Positive Negative Reference
Type of discharge noted by clinician
Any BV 27* 100 (NS) 8
Vaginal discharge on vulvae BV 67 64 38
Normal BV 81 1 89 0.11 (0.01-0.86) 1(1.0-1.2) 9
Mild BV 81 33 37 0.53(0.37-0.75) 8(1.3-2.5) 9
Moderate BV 81 62 75 5(1.7-3.8) 0.51 (0.38-0.69) 9
Profuse BV 81 4 99 0(0.32-28)  0.98 (0.93-1.0) 9
Color or appearance
Bloodstained BV 81 1 99 0 (0.06-16) 0(0.97-1.0) 9
Clear BV 81 0 85 0.01 (0-0.16) 9(1.6-5.4) 9
Green BV 81 1 99 0 (0.06-16) 1.00 (0.97-1.0) 9
Mucoid BV 33 3 100 6(0.10-24)  0.99(0.92-1.1) 35
Purulent, frothy BV 33 30 51 0.62 (0.34-1.1) 4 (0.96-1.9) 35
Yellow BV 81 60 85 1(2.4-7.1) 0.46 (0.35-0.62) 9
BV 27* 30 (NS) 8
VT 8* 50 (NS) 8
VT 9 89 93 14 (6.1-31) 0.12 (0.02-0.75) 40
White BV 81 37 32 0.55 (0.40-0.75) 2.0 (1.4-2.8) 9
BV 27* 41 (NS) 8
VT 8* 13 (NS) 8
Curdy BV 33 3 7 0.10(0.01-0.74) 1.4 (1.1-1.7) 35
Consistency
Homogeneous VT 10 100 60 2.2(1.7-2.8) 0.15(0.02-1.0) 10
Thick BV 27* 12 (NS) 8
VT 8* 0 (NS) 8
Thin BV 27* 88 (NS) 8
VT 8* 100 (NS) 8
Transparent BV 33 0 96 0.31(0.02-6.3) 1.0(0.97-1.1) 35
Inflammation
Erythema or edema \) 17 18 97 6.4 (1.6-26) 0.85(0.68-1.1) 39
Vulvar BV 67 1 38
BV 67 12 38
Cervical BV 67 10 38
Vaginal BV 67 15 38
Vaginal wall BV 27* 33 (NS) 8
VT 8* 63 (NS) 8
Uterine/adnexal tenderness BV 67 12 38
Odor noted by clinician
Any BV 27* 78 (NS) 8
VT 8* 87 (NS) 8
VT 8* 50 (NS) 8
High cheese BV 81 78 75 3.2(2.1-4.7) 0.30 (0.19-0.45) 9

Abbreviations: BC, bacterial vaginosis; Cl, confidence interval; LR, likelihood ratio; NS, reported by author to be not significantly associated with diagnosis; VT, vaginal trichomo-

niasis.
*Patient may have had more than 1 diagnosis.
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presence of these signs is associated
with candidiasis (range of LRs, 2.1 [95%
CI, 1.5-2.8] to 8.4 [95% CI, 2.3-31]),
although they can also occur in tricho-
moniasis (LR, 6.4;95% CI, 1.6-26). The
absence of these signs does not ex-
clude the diagnosis of either candidia-
sis or trichomoniasis. No studies
allow calculation of the LR of inflam-
mation for bacterial vaginosis, but the
prevalence of a variety of inflamma-
tory signs was low.

Odor. The presence of a “fishy” odor
perceived by the clinician makes candi-

diasis unlikely (LR, 0.03; 95% CI,
0-0.47), while the absence of an odor in-
creases the likelihood (LR, 2.9;95% CI,
2.4-5.0). In contrast, the presence of a
“high cheese” odor makes bacterial vagi-
nosis more likely (LR, 3.2; 95% CI,
2.1-4.7). Data on clinically perceived
odors in trichomoniasis are limited.

Accuracy of Office

Laboratory Tests

TABLE 6 and TABLE 7 present the sen-
sitivity, specificity, and LRs for all of-
fice laboratory tests. We evaluated (1)

microscopy for clue cells and other find-
ings associated with bacterial vagino-
sis, (2) microscopy for yeast (using sa-
line or potassium hydroxide), (3)
microscopy for trichomonads, (4) mi-
croscopic evidence of inflammation, (5)
measurement of vaginal pH, and (6) the
whiff test.

Microscopy. The sensitivity of micros-
copy for yeast varies from 38% to 83%.
Consequently, the absence of yeast rules
against candidiasis, but cannot exclude
it (range of LRs, 0.46 [95% CI, 0.26-
0.83] t0 0.66 [95% CI, 0.47-0.92]).

]
Table 6. Accuracy of Office Laboratory Tests for the Diagnosis of Vaginal Candidiasis or Bacterial Vaginosis

No. of Patients

LR (95% CI)

I 1
Negative Reference

Laboratory Test Diagnosis With Diagnosis Sensitivity, % Specificity, % Positive
Microscopy
Clue cells VC 23* 17 40 0.29 (0.12-0.73) 2.0 (1.4-3.0) 12
VC 24 17 16 0.20 (0.08-0.49) 5.4 (3.0-9.5) 32
VC 321 19 8
Curved rods BV 34 86 36
Mobiluncus-type rods BV 67 53 38
Bacilli with corkscrew motility BV 34 65 100 44 (6.2-310) 0.36 (0.23-0.57) 36
Lactobacilli scant or absent BV 91 90 68 3.1(.4-3.9) 0.02(0-0.11) 10
Yeast seen with potassium hydroxide VC 23* 61 77 2.7 (1.4-49) 0.51(0.30-0.86) 12
VC 186 56 34
VC 32t 63 8
VC 23 83 40
VC 21 38 94 6.5(2.5-17) 0.66 (0.47-0.92) 6
BV 27t 19 (NS) 8
Yeast seen with saline VC 23* 65 75 2.6(1.5-4.6) 0.46 (0.26-0.83) 12
Yeast seen with saline and methylene blue VC 23* 64 83 3.7(1.9-7.6) 0.44(0.25-0.77) 12
Yeast seen with Gram stain VC 23* 65 100 31(4.4-220) 0.36 (0.20-0.62) 12
Trichomonads seen with saline VC 32t 0 (NS) 8
BV 27t 11 (NS) 8
Leukocytes more than epithelial cells VC 23* 13 75 0.52 (0.16-1.7)  1.2(0.92-1.5) 12
BV 34 36 36
Leukocytes on slide VC 32t 25 (NS) 8
BV 27t 15 (NS) 8
pH Level
<4.5 VC 140 59 23 0.77 (0.66-0.90) 1.8 (1.3-2.4) 7
VC 32t 67 8
VC 23 96 40
<4.9 VC 24 71 90 7.2 (3.4-15) 0.32 (0.17-0.61) 32
>5.0 VC 23* 7 35 12
Leukocyte count per high-power field
<10 BV 92 77 31
10-50 BV 92 18 31
>50 BV 92 4 31
Whiff test positive VC 23* 17 45 0.31(0.12-0.79) 1.9(1.3-2.7) 12
VC 321 13 (NS) 8

Abbreviations: BV, bacterial vaginosis; Cl, confidence interval; LR, likelihood ratio; NS, reported by author to be not significantly associated with diagnosis; VC, vaginal candidiasis.
*For most tests, 1 to 2 patients had missing data for methylene blue, Gram stains, and whiff tests. For immunofluorescence tests, 16 patients had vaginal candidiasis.

1A patient may have had more than 1 diagnosis.
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Because clue cells are part of the di-

agnostic criteria for bacterial vagino-
* it is not possible to calculate LRs

in this condition. Bacilli with cork-
screw motility are highly associated
with bacterial vaginosis (LR, 44; 95%
CI, 6.2-310). The finding of scant or no
lactobacilli is common in bacterial vagi-
nosis (LR, 3.1; 95% CI, 2.4-3.9),
whereas finding normal levels of lac-
tobacilli makes bacterial vaginosis un-
likely (LR, 0.02;95% CI, 0-0.11). The
presence of clue cells makes candidia-
sis unlikely (range of LRs, 0.20 [95%
CI, 0.08-0.49] to 0.29 [95% CI, 0.12-
0.73], but has no impact on the diag-
nosis of trichomoniasis.

The identification of trichomonads
in the wet mount diagnoses trichomo-
niasis, but their absence does not elimi-
nate the diagnosis (range of LRs, 0.34
[95% CI, 0.17-0.64] to 0.96 [95% CI,
0.84-1.1D).

Microscopic Evidence of Inflamma-
tion. The presence of many leuko-
cytes seems relatively uncommon in
candidiasis and bacterial vaginosis. One
study, however, found all 9 patients
with trichomoniasis had more leuko-
cytes than epithelial cells.*

EVALUATION OF VAGINAL COMPLAINTS

pH Level. Four of 5 studies on pH in
vaginal candidiasis reported that a ma-
jority of patients (59%-96%) had a nor-
mal pH (variably defined as =4.5 or
=4.9). A fifth study found 77% of can-
didiasis patients had a pH of greater than
5.0."2 Thus, a majority, but not all, of the
studies report that candidiasis is associ-
ated with a normal pH. The pH in bac-
terial vaginosis should be high (pH>4.5)
and is incorporated into the case defini-
tion. A majority of patients (>90%) with
trichomoniasis will have an elevated pH,
but the specificity (51%) has been evalu-
ated in only 1 study. Unfortunately, given
the overlap between the pH in various
conditions, it is hard to draw firm con-
clusions from the existing literature.

Whiff Test. A positive whiff test
makes candidiasis less likely (LR, 0.31;
95% CI, 0.12-0.79), but is positively as-
sociated with trichomoniasis (LR, 1.9;
95% CI, 1.3-2.7). A positive whiff test
is one of the diagnostic criteria for bac-
terial vaginosis.

Are These Symptoms

and Signs Ever Normal?

The distinction between normal and ab-
normal in terms of vaginal symptoms is

problematic. The primary literature on
normal vaginal discharge is scant.* It ap-
pears that a normal vaginal discharge in-
creases at mid-cycle (due to an increase
in cervical mucus),”* can be malodor-
ous,” and may be accompanied by irri-
tative symptoms (such as itch).* This
problem is compounded by the fact that
the vaginal pathogens identified by the
current diagnostic approach can be found
in asymptomatic women.**® Gardner-
ella is part of the normal vaginal flora.*
Thus, the identification of microbes in
a vaginal discharge does not prove that
they create symptoms.

SCENARIO RESOLUTION
Case 1

What is the appropriate diagnostic
workup? No symptom has enough pre-
dictive power to allow the confident di-
agnosis of any of the 3 main causes of
vaginitis. The wet mount examination re-
mains the best way to make a diagnosis.

Symptoms and signs can suggest a
particular diagnosis. Candidiasis is as-
sociated with itching, a cheesy dis-
charge, redness, and self-diagnosis,
while bacterial vaginosis is associated
with increased discharge and a com-

- ___________________________________________________________________________________________]
Table 7. Accuracy of Office Laboratory Tests for the Diagnosis of Vaginal Trichomoniasis

No. of Patients

LR (95% ClI)

Laboratory Test With Diagnosis  Sensitivity, %  Specificity, % Positive Negative Reference

Microscopy
Clue cells 13 69 33 1.0(0.70-1.5)  0.93(0.39-2.2) 32
8* 75 (NS) 8
Yeast seen with potassium hydroxide 8* 13 (NS) 8
Trichomonads seen with saline 8* 75 (NS) 8
9 78 40
18 67 100 100 (14-740) 0.34 (0.17-0.64) 23
10 0 100 5(0.1-217) 0.96 (0.84-1.1) 33
88 60 100 310 (43-2200)  0.40 (0.31-0.52) 37
55 49 100 51 (7.1-360) 0.51 (0.40-0.67) 11
Leukocytes more numerous 9 100 74 5(2.3-5.2) 0.14 (0.02-0.87) 40

than epithelial cells
Leukocytes on slide 8* 25 8
pH Level

<4.5 8* 17 8
>4.9 9 100 40
>5.4 13 92 51 1.9 (1.4-2.5) 0.15(0.02-1.0) 32
Whiff test positive 8* 25 (NS) 8
9 67 65 1.9(1.1-8.9) 0.51(0.20-1.3) 40

Abbreviations: Cl, confidence interval; LR, likelihood ratio; NS, reported by author to be not significantly associated with diagnosis.

*A patient may have had more than 1 diagnosis.
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plaint of odor. A watery discharge
makes candidiasis unlikely.

Inflammatory signs are relatively spe-
cific for vaginal candidiasis but are not
always present and do occur in tricho-
moniasis. An absent or mild discharge
makes bacterial vaginosis unlikely. Odor
noted on examination occurs in bacte-
rial vaginosis but not in candidiasis.

Most diagnoses are made by micros-
copy and the whiff test. Most studies
(but not all) would support that can-
didiasis is associated with a normal pH.
While the microscopic identification of
yeast or trichomonads is diagnostic,
these causes cannot be ruled out by
negative findings on microscopy. The
presence of clue cells makes candidia-
sis less likely. A lack of lactobacilli and
the presence of bacilli with corkscrew
motility are 2 findings highly associ-
ated with bacterial vaginosis.

Case 2

What do you do when the diagnostic
workup fails? Despite a full history,
physical examination, and micros-
copy, the workup in this case does not
pinpoint a cause of the patient’s symp-
toms. There are several possibilities to
consider in patients for whom the diag-
nostic workup is inconclusive. It is quite
possible that the algorithm has failed to
diagnose vaginal candidiasis or tricho-
moniasis; clinicians should consider em-
pirical therapy and/or further testing for
trichomonads or Candida. Clinicians
may want to consider less common
causes of vaginal symptoms including
gonorrhea, chlamydia, herpes, or geni-
tal warts. Finally, there may be no patho-
logical condition causing the discharge
and the clinician may elect, after dis-
cussion with the patient, an approach of
watchful waiting.

THE BOTTOM LINE

Our conclusions are subject to 2 impor-
tant limitations. First, the LRs in these
studies are not particularly robust. Sec-
ond, despite dozens of articles devoted
to the diagnosis of vaginal symptoms, we
could locate only 18 that were useful in
this review and none was of the highest
methodological quality.

1378 JAMA, March 17, 2004—Vol 291, No. 11 (Reprinted)

Current research on vaginitis has a
number of weaknesses. Studies on vagi-
nitis often mix together women with
symptoms and those presenting for fol-
low-up examinations or routine care.
By analyzing data from these distinct
patient groups as if they were one, the
research fails to address either the ques-
tion of how to diagnose patients with
symptoms or how to screen for asymp-
tomatic disease. The vocabulary of
physical findings is not standardized (ie,
what s a cheesy discharge?), case defi-
nitions for candidiasis and trichomo-
niasis are not clear, and multiple cri-
terion standards are used. Scant
attention has been paid to interob-
server variability, which is a key issue
in the clinical examination. Further-
more, most studies concentrate on di-
agnosing one particular etiology. How-
ever, the task facing the clinician is to
choose among different etiologies.
When 2 pathogens are identified in a
study (mixed infections), it is concep-
tually difficult to clarify whether one,
both, or neither is responsible for the
symptoms. Finally, the studies on
trichomonas, with only one excep-
tion, had fewer than 20 patients; this
is not a good base on which to draw
solid conclusions (a fact emphasized by
the large 95% ClIs of the LRs).

In addition to these limitations, the
existing diagnostic approach fails to
diagnose approximately 30% of women
with vaginal symptoms. The time is ripe
for new approaches to these com-
plaints.

Despite these limitations, primary
care clinicians need to be skilled in the
diagnosis of vaginal candidiasis, bac-
terial vaginosis, and trichomoniasis. Pa-
tients may also have concerns regard-
ing the meaning of these symptoms for
their health and personal relation-
ships® and these concerns need to be
addressed sensitively. Recognizing that
the clinical examination is a limited tool
in this setting presents the challenge of
finding ways to better diagnose and
manage patients with vaginal symp-
toms. Vaginal symptoms may be the
most common gynecological com-
plaint in primary care, but much re-

mains to be learned about their clini-
cal diagnosis.
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