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Will NAAT replace microscopy for the  
identification of organisms causing vaginitis? 
Molecular testing is more sensitive and specific than microscopy for the 
identification of organisms causing disease. There will come a time when 
molecular tests will replace office microscopy for the identification of the 
organisms causing vaginitis. That time may be just over the horizon.

O ver the past 200 years, iden-
tification of the specific 
organism causing an infec-

tion has evolved from a reliance on 
patient history and physical exami-
nation to the use of microscopic 
examination of relevant biologi-
cal samples to the rise of microbial 
culture and immunological test-
ing as the gold standards for diag-
nosis. More recently, advances in 
nucleic acid testing have made 
nucleic acid amplification testing 
(NAAT) a primary method for iden-
tifying the specific organism causing  
an infection. 

The evolution of the diagnosis 
of gonorrhea in clinical practice is 
a good example of the inexorable 
evolution of diagnostic techniques 
from physical examination to micro-
scopic analysis to culture and finally 
to NAAT. Neiseer discovered Neisseria 
gonorrhea in 1879.1 In 19th century 
general medical practice gonorrhea 
was often diagnosed based on his-
tory and physical examination and 

sometimes microscopy was also uti-
lized.2 In the mid-20th century, it was 
realized that culture was a superior 
approach to diagnosis of gonorrhea, 
and it became the gold standard for 
diagnosis in general practice.3 NAAT 
has now replaced culture as the gold 
standard for the diagnosis of gonor-
rhea because of its superior perfor-
mance in clinical practice.4 It may 
now be time to consider using NAAT 
rather than microscopy and culture 
in general practice for the identifi-
cation of specific microorganisms 
causing vaginitis.

Trichomoniasis 
Vaginitis caused by Trichomonas vag-
inalis is characterized by a discharge 
that is foamy and green-yellow in 
color, with a vaginal pH that is >4.5. 
Microscopy of a vaginal specimen has 
low sensitivity, in the range of 50%, 
for detecting T vaginalis.5-7 There are 
many factors that make microscopy 
a poor approach to the diagnosis 
of T vaginalis, including the rapid 
decrease in protozoan motility once 

a vaginal specimen is placed on a 
glass slide and the similar size of non-
motile T vaginalis and other cells in 
the vagina. 

Given the low sensitivity of 
microscopy for the diagnosis of 
trichomoniasis, the American Col-
lege of Obstetricians and Gynecolo-
gists (ACOG) recommends NAAT as 
a primary approach to test for T vagi-
nalis, with culture or NAAT testing as 
alternative approaches.8 The Centers 
for Disease Control and Prevention 
(CDC) recommends that if a wet 
mount is negative for T vaginalis that 
NAAT should be utilized.9 

In this 2-step testing process, 
the first step is to test the vaginal pH 
and perform a microscopic exami-
nation of a vaginal specimen for  
T vaginalis. If T vaginalis organisms 
are detected, the diagnosis of tricho-
moniasis is confirmed. If organisms 
are not detected the second step would 
be to send a vaginal or urine specimen 
for NAAT for T vaginalis or for culture. 
An advantage of NAAT over culture is 
that urine specimens can be used for 
diagnosis of T vaginalis while urine 
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specimens are not suitable for culture 
because of low sensitivity. For patients 
diagnosed with trichomoniasis, the 
CDC recommends that testing be 
repeated in 3 months because of high 
rates of reinfection. NAAT would be 
an optimal test to use in this situation. 

Bacterial vaginosis  
and candidiasis
ACOG recommends using Amsel 
criteria or Nugent scoring of a speci-
men colorized with a Gram stain for 
the diagnosis of bacterial vaginosis 
and microscopy or culture for the 
diagnosis of candidiasis.8 Recent 
research reports that NAAT testing 
for bacterial vaginosis and candi-
diasis may be more sensitive than 
standard office-based approaches 
for detecting these two causes of 
vaginitis. In a study of approximately 
1,740 patients with symptoms of 
vaginitis, vaginal specimens were 
analyzed using NAAT or standard 
office approaches to diagnosis.10 In 
this study the diagnostic gold stan-
dards were Nugent scoring with 
Amsel criteria to resolve intermedi-
ate Nugent scores for bacterial vagi-
nosis and culture for Candida. The 
study demonstrated the superiority 
of NAAT testing over standard office 
approaches for the identification 
of the cause of the vaginitis. NAAT 
testing was reported to have supe-
rior sensitivity for diagnosing bac-
terial vaginosis compared with the 
original Amsel criteria (93% vs 76%, 
respectively (P <.0001), with similar 
respective specificities of 92% and 
94% .10 NAAT testing also had supe-
rior sensitivity for diagnosing Can-
didiasis compared with microscopy 
after potassium hydroxide treat-
ment of a vaginal specimen (91% vs 
58%, respectively (P <.0001).10 NAAT 
testing also had superior specific-
ity compared with microscopy after 

potassium hydroxide treatment of 
a vaginal specimen (94% vs 89%, 
respectively (P < .0005).10

In another study comparing 
NAAT with clinical diagnosis for 466 
patients with symptoms of vaginitis, 
standard office approaches to the 
diagnosis of vaginitis resulted in the 
failure to identify the correct infec-
tion in a large number of cases. For 
the diagnosis of bacterial vaginosis, 
clinicians missed 42% of the cases 
identified by NAAT. For the diagnosis 
of Candida, clinicians missed 46% of 
the cases identified by NAAT. For T 
vaginalis diagnosis, clinicians missed 
72% of the cases identified by NAAT. 
Clearly, this resulted in clinicians not 
treating many infections detected  
by NAAT.11

One in 5 patients with 
symptoms of vaginitis 
have 2 causes of vaginitis
In a recent study, 1,471 patients 
with a symptom of vaginitis (abnor-
mal vaginal discharge, itching or 
irritation, or odor) self-collected 
a vaginal swab and had a vaginal 
swab collected by a clinician.12 The 
swabs were placed in buffer and 
the samples were tested by NAAT 
using the BD Max system (Franklin 
Lakes, New Jersey) for the presence 
of nucleic acid sequences of the 
microorganisms responsible for the 
most common causes of vaginitis. In 
this cohort, using the clinician col-
lected vaginal swabs for NAAT, the 
investigators reported the following 
pattern of detection of nucleic acid 
sequences: 36.1%, bacterial vagi-
nosis pattern; 16.2%, Candida spp.; 
1.6%, T vaginalis; 0.7%, Candida 
glabrata; and 0.1%, Candida krusei. 
Nucleic acid sequences of multiple 
organisms were detected in 21.7% of 
patients, including 13.9% with bacte-
rial vaginosis pattern plus Candida 

spp., 4.9% with bacterial vaginosis 
pattern plus T vaginalis, 0.3% with 
Candida spp. plus T vaginalis, 0.2% 
with Candida spp. plus Candida 
glabrata, 0.2% with bacterial vagi-
nosis pattern plus Candida glabrata, 
and 2.2% with all 3 organisms. A 
total of 23.8% of the women had no 
detectable nucleic acid sequences 
associated with organisms known  
to cause vaginitis. 

In another study of 1,491 
patients with a symptom of vagi-
nitis, clinician-collected vaginal 
swabs were tested by NAAT using 
the Aptima BV and Aptima Can-
dida/Trichomonas systems (Hologic, 
Marlborough, Massachusetts) for the 
presence of nucleic acid sequences 
of microorganisms responsible for 
most cases of vaginitis.13 The inves-
tigators reported the following pat-
tern of detection of nucleic acid 
sequences: 28.6%, bacterial vagi-
nosis pattern; 14.2%, Candida spp.; 
3%, T vaginalis; 1.9%, Candida gla-
brata.13 Nucleic acid sequences from 
multiple organisms were detected 
in 23.3% of patients. Nucleic acid 
sequences suggesting the presence 
of two different causes of vagini-
tis were detected among 20.8% of 
patients, including bacterial vagino-
sis plus Candida spp., 11.1%; bacte-
rial vaginosis plus T vaginalis, 7.2%; 
Candida spp. plus T vaginalis, 1.0%; 
Candida spp. plus Candida glabrata, 
0.9%; bacterial vaginosis plus Can-
dida spp., 0.5%; Candida glabrata 
plus T vaginalis, 0.1%. Nucleic acid 
sequences suggesting the presence 
of 3 different causes of vaginitis were 
detected in 2.4% of patients, the most 
common being the combination of 
bacterial vaginosis plus Candida 
spp. plus  T vaginalis, 1.7% and bac-
terial vaginosis plus Candida spp. 
plus Candida glabrata, 0.5%. Nucleic 
acid sequences suggesting the pres-
ence of 4 different causes of vaginitis 
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were detected in 0.1% of patients. A 
total of 28.8% of the women had no 
detectable nucleic acid sequences 
associated with organisms known to 
cause vaginitis.13 

In clinical practice it is uncom-
mon to see the diagnosis of mul-
tiple causes of vaginitis recorded in 
the medical record of a patient. This 
suggests that we are not effectively 
identifying the 20% of patients with 
multiple causes of vaginitis. 

When multiple organisms 
that cause vaginitis are 
present, NAAT is superior 
to clinical evaluation  
for diagnosis
In a study of 1,264 patients with 
symptoms of vaginitis who had an 
identified microbial cause, more 
than 20% had multiple organisms 

detected by NAAT.10 The reference 
methods for diagnosis in this study 
were Nugent scoring with Amsel 
criteria to resolve intermediate 
Nugent scores for bacterial vagino-
sis, culture for Candida, and culture 
for T vaginalis. Compared with the 
reference method for diagnosis, the 
sensitivities for NAAT and clinician 
detection of cases of bacterial vagi-
nosis plus Candida were 74% and 
18%, respectively (P <.0001). Com-
pared with the reference method for 
diagnosis, the sensitivities for NAAT 
and clinician detection of cases of 
bacterial vaginosis plus T vagina-
lis were 72% and 21%, respectively 
(P <.0001). Compared with the ref-
erence method for diagnosis, the 
sensitivities for NAAT and clinician 
detection of cases of bacterial vagi-
nosis plus Candida plus T vagina-
lis were 80% and 10%, respectively  

(P <.0005).10 Based on this one 
study, it appears that clinicians are 
not very effective at diagnosing a 
case of vaginitis caused by multiple 
different microorganisms. 

Patient collection of a 
vaginal swab for NAAT
Multiple studies have reported that 
collection of a vaginal swab for NAAT 
by the patient or a clinician results 
in similar excellent test perfor-
mance.4,12,13 This observation might 
catalyze the development of clinical 
protocols where patients with vagi-
nitis could collect the swab for NAAT 
analysis, without needing to have a 
speculum examination by a clinician. 

When collecting a vaginal speci-
men for NAAT it is important that 
no vaginal lubricants or creams con-
taminate the collection swab. Vaginal 
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lubricants and creams may inhibit the 
polymerase chain reaction enzymes 
resulting in a false negative. The 
swab may be directly inserted into 
the vagina to collect the specimen 
or a speculum without a lubricant, 
except water can be used to facilitate  
specimen collection. To collect a  
specimen without a speculum the 
swab is inserted 2 inches into the 
vagina and rotated for 10 to 15 seconds. 

What should clinicians do 
while waiting for a NAAT 
result?
A major problem with NAAT test-
ing for vaginitis is that the results are 
not available at the initial patient 
visit, impacting the ability to make 
an immediate diagnosis and provide 
targeted antibiotic treatment. Given 
that bacterial vaginosis and Can-
dida species are the most common 
causes of infectious vaginitis in many  

populations of gynecology patients, 
one approach is to initiate treatment 
with one dose of an oral antifungal 
agent and a multiday course of vaginal 
metronidazole. Once the NAAT test 
results are available, the treatment can 
be refined to specific infectious agents 
identified by the test, or the antibiot-
ics can be discontinued if no relevant 
microorganisms are detected. Another 
approach would be to wait until the 
NAAT test is completed and then pre-
scribe the appropriate antibiotic. My 
sense is that most patients would not 
favor this wait and see approach.

Barriers to the use  
of NAAT for vaginitis
A barrier to the use of NAAT for the 
diagnosis of vaginitis is that lead-
ing organizations do not currently 
recommend NAAT as a primary 
approach to diagnosis, favoring 
microscopy and measurement of 

vaginal pH.9 In addition, clinicians 
and patients may be rightfully con-
cerned about the cost of NAAT, 
which can be substantial.

Vaginitis, especially when it is 
recurrent, can be stressful14 and have 
an impact on a patient’s quality of 
life15,16 and sexual health.17 Arguably, 
our current practice algorithms for 
diagnosing the cause of vaginitis are 
not optimized.18 Our failure to accu-
rately diagnose the cause of vaginitis 
contributes to inappropriate anti-
biotic treatment and return visits 
because of inadequate initial treat-
ment.18 We can improve and sim-
plify our approach to the diagnosis 
of vaginitis by prioritizing the use of 
NAAT.19 In turn, reliably making the 
right diagnosis will result in the opti-
mization of treatment. ●
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