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ORIGINAL ARTICLE 

Diagnosis of Trichomonas vaginalis in Adolescent 
Females: InPouch TV ® Culture Versus 
Wet-Mount Microscopy 

C H R I S  L. O H L E M E Y E R ,  M . D . , L A U R I E  L. H O R N B E R G E R ,  M.D. ,  D A R Y L  A. L Y N C H ,  M.D. ,  

A N D  E L L A  M. S W I E R K O S Z ,  Ph.D.  

Purpose: This study compared the InPouch TV ® culture 
to wet-mount,  Diamond's  culture medium,  and Papani- 
colaou (Pap) smear for the diagnosis  of trichomonas 
infection in sexually active adolescents. 

Methods: A total of 467 subjects were recruited among 
12-18-year-old girls who  received pe]~vic examinations at 
two urban adolescent clinics. Al l  girls were tested by  
wet-mount  and InPouch TV ®. In addition 339 of 467 had 
cultures in Diamond's  med ium and 366 of 467 had Pap 
smears. Specimens were collected for InPouch TV ® and 
Diamond's  cultures and read at 24-48  h and 5 days, and 
in the case of Diamond's  cultures, also at 7 days. In a 
subset of subjects (268 of 467) who  had all four tests 
done, sensit ivit ies  and specificities ~ere  calculated using 
Diamond's  culture as the "gold standard." 

Results: In the 467 subjects, 73 (1~:;.6%) tested posit ive 
for trichomonas by  at least one method. In the subset 
with all four tests done, sensit ivit ies of the wet-mount  
and InPouch TV ® were 36% and 81%, respectively; whi le  
that of the Pap smear was 56%. The culture media were 
equal ly  efficient in ident i fy ing Tri.:homonas vaginalis. 
There were no differences found between subjects with 
or without  trichomonas infections in gynecological  
symptoms,  previous history of sexually transmitted dis- 
eases, or use of a condom at last intercourse. 

Conclusions: InPouch TV ® culture is a good diagnostic 
method for T. vaginalis because of its long shelf-life,  
relatively low expense, and high sensit ivity (over twice 
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In the United States, 1 of every  4 sexually active 
adolescents is d iagnosed with a sexually t ransmit ted 
disease (STD) each year (1). Reported rates of 
Trichomonas vaginalis  infections in teens vary  from 
8% to 34% (2,3). This infection may be associated 
with an asymptomat ic  carrier state or symptoms  
ranging from acute vaginitis to perinatal  complica- 
tions such as p remature  rupture  of membranes ,  
pre te rm birth, and pos tpa r tum endometri t is  (4,5). 
Inf lammatory  STDs such as t r ichomonas increase the 
risk of h u m a n  immunodef ic iency virus (HIV) infec- 
tion (6). Currently,  the s tandard me thod  of detection 
of t r ichomonas is by  wet -mount  microscopy of vag- 
inal fluid. The sensitivity of this method  is repor ted  
to be as low as 45-60% (7,8). Cul ture  methods,  the 
"gold s tandard"  for identifying tr ichomonas,  are not 
used rout inely owing to their cost and labor-inten- 
sive nature.  However ,  the InPouch TV ® culture sys- 
tem (BioMed Diagnostics, Santa Clara, CA) is re- 
por ted to be equally sensitive, yet  more  practical 
than traditional cultures (9,10). This is a culture 
m ed iu m  that is specific to T. vaginalis  contained in a 
clear plastic envelope. Once inoculated and incu- 
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bated, the presence of trichomonas organisms in the 
culture medium can be directly determined by plac- 
ing the envelope on the microscope platform. Use of 
the self-contained InPouch TV® system has not been 
reported in an adolescent population. The purpose of 
this study was to compare the performance of the 
InPouch TV ® culture to wet-mount in the diagnosis 
of trichomonas infection in sexually active adoles- 
cent females. In addition, in a subset of the study 
population, sensitivities and speci:!icities were com- 
pared among InPouch TV®, wet-.mount, and Pap 
smear using Diamond's media culture as the "gold 
standard." 

Methods  

From February 1994 to July 1995, 467 subjects were 
recruited among 12-18-year-old sexually active girls 
who received pelvic examinatior.s at two urban 
adolescent clinics in St. Louis and Kansas City, 
Missouri. :[he clinics provided primary health care to 
predominately inner-city youth. Patients could only 
be enrolled once in the study. Consent at all sites 
was given by the patients themselves in accordance 
with Missouri law. This study was approved by 
the institutional review boards of both sponsoring 
institutions. 

A complete medical history was taken for each 
patient including sexual history, use of contracep- 
tion, previous history of STDs, and l;eview of current 
symptoms suggestive of an STD. 

During the speculum examination of the vagina, 
swabs from the vaginal pool and lateral walls were 
obtained for wet-mount microscopy and InPouch 
TV® culture. The saline wet-mounts were prepared 
by placing a sample of vaginal discharge on the slide 
with one to two drops of saline and read immedi- 
ately by the supervising physician for the presence of 
motile trichomonads. The InPouch 'IV ® culture was 
incubated :for 5 days with readin~;s by laboratory 
personnel at 24-48 h and 5 days. All 467 subjects had 
both wet-mount and InPouch TV® cultures obtained. 

Other tests that detect trichomonas infection, 
Diamond's media culture (n = 268) and Pap smears 
(n = 366), were also carried out on some of the study 
patients. Cultures of vaginal fluid in Diamond's 
medium, a traditional culture medium for T. vagin,7- 
lis, were performed on the Kansas City clinic pa- 
tients. At 24-48 h, 5 days, and 7 days, laboratory 
personnel examined the media for the presence of 
motile trichomonas organisms. Some patients also 
had testing for Neisseria gonorrhoeae (n = 451) and 
Chlamydia tachomatis (n = 448). 

Table 1. Performance of wet-mount versus InPouch TV ® 
for diagnosis of Trichomonas vaginalis 

Wet Mount 

+ 

InPouch TV ® + 35 28 
- 2 402 

Total 37 430 

Fisher's exact, one-tail, p < 0.001 (n = 467). 

A trichomonas infection was diagnosed if any of 
the four detection methods (wet-mount microscopy, 
InPouch TV®, Diamond's medium culture, or Pap 
smear) was positive. Any patient who had a positive 
test was notified of the infection and treated accord- 
ing to Centers for Disease Control guidelines (10). 

Resul ts  

A total of 467 girls were entered into the study: 346 
from the Kansas City clinic and 121 from the St. 
Louis clinic. The average age for all subjects was 15.5 
years, with an average age at first intercourse of 13.7 
years. Nearly half of the girls (46%) had had a 
previous STD; 15% reported a previous infection 
with trichomonas. Many (56%) reported using a 
condom at last intercourse. Condoms with or with- 
out spermicide was the most common (43%) contra- 
ceptive method cited by the teens, followed by 
DepoProvera (17%) and oral contraceptive pills 
(13%). Twenty-one percent were not currently using 
any method of birth control. Reasons for visiting the 
clinics included routine care and contraceptive ser- 
vices (60%), complaints suspicious for STDs (32%) 
and tests of cure (8%). Regardless of the reason for 
the visit, 48% of girls reported gynecologic symp- 
toms including vaginal discharge, dysuria, vulvar 
itching, vulvar burning, lesions, or abdominal pain. 

Seventy-three or 15.6% of the 467 study patients 
had trichomonas infection diagnosed by any of the 
four methods. Table 1 shows the performance of 
wet-mount versus InPouch TV® culture in these 
subjects. Compared to wet-mount, the InPouch TV ® 
culture identified 70% more cases of trichomonas 
infections. Eight patients were found to have 
trichomonas by Diamond's culture but had negative 
wet-mount and InPouch TV ® culture. There were no 
cases in which the Pap smear was the only test 
positive for trichomonas. 

In a subset of the total population (268 of 467), 
sensitivities and specificities of the four methods 
(wet-mount, InPouch TV ®, Diamond's media cul- 
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Table 2. Comparison of wet-mount, lnPouch TV% and 
Pap smear to Diamond's media cultu:e 

Wet Mount InPouch TV® Pap Smear 

Sensitivity 13/36 (36%) 29/36 (81%) 20/36 (56%) 
Specificity 230/232 (99.1%) 230/233 (98.'7%) 231/232 (99.6%) 

n = 268. 

ture, and Pap smear) for diagnosing trichomonas 
were calculated. Table 2 shows Lhat InPouch TV ® 
culture was over twice as sensit!.ve as wet-mount. 
The culture media were equally e:!ficient in identify- 
ing Trichomonas vaginalis. However, positive results 
were seen earlier with the InPoach TV ® cultures. 
Trichomonas was identified within 48 h in 87% of 
positive InPouch TV ® cultures versus 71% of positive 
Diamond's cultures. 

Among subjects with or without trichomonas in- 
fections, there were no differences in mean age at the 
visit, age at first intercourse, number of partners, 
previous history of STDs including trichomonas, 
reason for visit, gynecological symptoms, or use of a 
condom at last intercourse. 

In all study subjects, the prevalence for N. gonor- 
rhoeae was 6.4%, and for chlamydia was 15%. The 
rates of these infections were not significantly differ- 
ent between patients with and wi.thout trichomonas 
infections. Seventeen of the g:Lrls infected with 
trichomonas (24%) had a coexisting N. gonorrhoeae 
and/or  Chlamydia trachomatis infection. 

Of the 366 girls who had Pap s~ears done, 8% had 
reactive or inflammatory cellular changes noted. The 
association of these cellular changes was found to be 
significant for those individuals who had trichomo- 
nas infections, compared to those without trichomo- 
nas infections (p < 0.001). There was no association 
between trichomonas infections and cytology results of 
low- or high-grade squamous intraepithelial lesions, or 
atypical squamous cells of undetem~ined significance. 

Discuss ion 

The results of this study show that InPouch TV ® 
cultures have a higher sensitivit:y than wet-mount 
microscopy in the diagnosis of trichomonas infec- 
tions in sexually active adolescent females. This 
culture system identified 70% more cases of 
trichomonas than wet-mount alone. These results, 
showing the increased sensitivit~ of InPouch TV ® 
compared to wet-mount microscopy, are consistent 
with previous studies on other Fopulations (9,10). 

Wet-mount microscopy is the most common 

method used to detect trichomonas infections in 
adolescent clinics. Wet-mount microscopy has the 
advantage of being inexpensive and readily available 
and provides a diagnosis within minutes of the 
examination. Wet-mounts, however, may be misread 
owing to the clinician's skills, a prolonged period 
between the examination and the reading, quality of 
the microscope or a low concentration of the organ- 
isms in the sample. The concentration of T. vaginalis 
in a single vaginal specimen varies with the length of 
infection and degree of inflammation. Wet-mount 
diagnosis of trichomonas requires a large concentra- 
tion of organisms (10,000/mL) (12). 

InPouch TV ® culture appears to be a superior 
method to diagnosing trichomonas infections in 
teens. In previous studies, it has been found to 
produce reliable results in less time than the stan- 
dard culture method, to have fewer problems with 
contaminating microorganisms, and to have signifi- 
cant advantages in both sensitivity and specificity. 
The pouch itself has a long shelf-life and is inexpen- 
sive (approximately $2/pouch). Direct inoculation 
into the pouch avoids the common problem of loss of 
motility/viability during transport. The InPouch 
TV ® system has the versatility of being stable at room 
temperature following inoculation. Because InPouch 
TV ® is a closed system, there is little risk for contam- 
ination of lab personnel. Positive cultures with In- 
Pouch TV ® can be achieved with vaginal fluid con- 
centrations of as little as 4-10 organisms/mL (9). 

Culturing with traditional medium (e.g., Dia- 
mond's), considered the "gold standard" of diagno- 
sis for this infection, is often impractical. Disadvan- 
tages include the high cost, strict storage and 
transport requirements, time-consuming preparation 
of slides from the incubated culture, and risk of 
contamination of the culture and exposure of labo- 
ratory personnel to biological materials (10). Because 
of these factors, traditional cultures for T. vaginalis 
are not generally available to clinicians. The advan- 
tages of the InPouch TV ® culture system itself (cost, 
ease of use, and containment) suggest that it is 
superior to Diamond's media. The results presented 
here show that the sensitivity of the InPouch TV® 
culture system approaches that of Diamond's media. 

Another method of diagnosing trichomonas infec- 
tion is the Pap smear. In this study, the sensitivity of 
Pap smear for trichomonas was 56%, identical to the 
previously reported sensitivities of 56-78% (13). An 
interesting finding of the study was the association 
of inflammatory and reactive cellular changes on the 
Pap smear and trichomonas infections. Although 
trichomonas may cause cervical inflammation, it is 
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u n k n o w n  h o w  m u c h  of  ce rv ica l  in f l a~nmat ion  can  b e  
a t t r i b u t e d  to  t r i c h o m o n a s  infec t ions .  

T h e r e  w e r e  s o m e  l i m i t a t i o n s  to the  s t u d y .  The  
p o p u l a t i o n  s t u d i e d  w a s  c o m p o s e d  of  a m o s t l y  u r b a n ,  
l o w e r - s o c i o e c o n o m i c  s t a tus  g r o u p  of  females .  C o n -  
s ecu t ive  e l ig ib le  p a t i e n t s  w e r e  n o t  a l w a y s  r e c r u i t e d  
in to  the  s t u d y  o w i n g  to t i m e  a n d  s ta f f ing  p r o b l e m s .  
This  m a y  h a v e  s k e w e d  the  p o p u l a t i o n  of  subjects ;  
h o w e v e r ,  the  d e m o g r a p h i c  a n d  c l in ica l  cha rac t e r i s -  
t ics of  the  sub jec t s  r e f l ec t ed  the  clinic: p o p u l a t i o n s  at  
b o t h  sites.  O w i n g  to these  fac tors ,  th,~ g e n e r a l i z a t i o n  
of  the  c o n c l u s i o n s  m a y  b e  l imi ted .  In  a d d i t i o n ,  n o t  a l l  
tes ts  w e r e  p e r f o r m e d  o n  al l  subjec ts ,  p r e c l u d i n g  
ca re fu l  c o m p a r i s o n s  a m o n g  them.  

G i v e n  the  p r e v a l e n c e  a n d  s e q u e l a e  of  in fec t ion ,  
c u l t u r e  for  T. vaginalis s h o u l d  b e  c o n s i d e r e d  for  
s e x u a l l y  ac t ive  a d o l e s c e n t  gir ls .  D i a g n o s i s  of  
t r i c h o m o n a s  in fec t ions  c o u l d  be  m o r e  t h a n  d o u b l e d  
if c u l t u r e  m e t h o d s  w e r e  u s e d  in  a d d i t i o n  to we t -  
m o u n t  m i c r o s c o p y .  I n P o u c h  TV ® is a n  exce l l en t  
a l t e r n a t i v e  to  t r a d i t i o n a l  c u l t u r e  m e d i a  in  d i a g n o s i n g  
t r i c h o m o n a s  in fec t ion  in  a d o l e s c e n t  females .  
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