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Diagnostic Value of DNA Hybridization
Test for Gardnerella vaginalis,

Candida spp., and Trichomonas vaginalis
in Women with Vaginal Discharge

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  The aim of this study was to de ter mi ne the ef fi ci ency of DNA hybri di za ti on test
in wo men with va gi nal disc har ge eva lu a ted by con ven ti o nal la bo ra tory met hods inc lu ding wet mo unt,
whiff test, and Gram sta in used in com bi na ti on for the di ag no sis of Gard ne rel la va gi na lis, Can di da spp.,
and Tric ho mo nas va gi na lis va gi ni tis. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  A pros pec ti ve study in vol ving 63 wo men re-
por ting with ab nor mal va gi nal disc har ge from Ja nu ary to July 2007 in our hos pi tal was per for med. The va -
gi nal sme ars we re eva lu a ted by whiff test, wet mo unt, Gram sta in and DNA hybri di za ti on test and the
re sults we re re cor ded. RRee  ssuullttss::  Thirty ni ne (61.9%) wo men we re ne ga ti ve for all the thre e in fec ti ons by
con ven ti o nal la bo ra tory met hods whe re as 50 (79.4 %) we re ne ga ti ve by DNA hybri di za ti on test. G. va gi -
na lis was iden ti fi ed as the ca u sa ti ve or ga nism in 11 (17.5%) pa ti ents by con ven ti o nal la bo ra tory met hods
and in 5 (7.9%) pa ti ents by DNA hybri di za ti on test. Ni ne pa ti ents (14.3%) we re di ag no sed with Can di di -
a sis by con ven ti o nal la bo ra tory met hods com pa red to 6 (9.5%) pa ti ents by DNA hybri di za ti on test. Con-
ven ti o nal la bo ra tory met hods de tec ted com bi ned Gard ne rel la and Can di da in fec ti ons in 2 (3.2%) pa ti ents,
whe re as 1 (1.6%) pa ti ent was po si ti ve for both in fec ti ons by DNA hybri di za ti on test. Two (3.2%) pa ti ents
we re iden ti fi ed with T. va gi na lis by con ven ti o nal la bo ra tory met hods and 1 (1.6%) by DNA hybri di za ti -
on test who in ci dently was al so po si ti ve for G. va gi na lis and Can di da. CCoonncc  lluu  ssii  oonn::  The re is not su pe ri o -
rity of the DNA hybri di za ti on test over con ven ti o nal la bo ra tory met hods in the di ag no sis of va gi ni tis in
our study. We sug gest that con ven ti o nal la bo ra tory tests as used in our set tings is use ful in di ag no sing va -
gi ni tis when used in con junc ti on with con sis tent cli ni cal signs, ins te ad of using an ex pen si ve al ter na ti ve
met hod, DNA hybri di za ti on test.

KKeeyy  WWoorrddss::  Va gi nal disc har ge; va gi no sis, bac te ri al; nuc le ic acid hybri di za ti on; 
Tric ho mo nas va gi ni tis; can di di a sis

ÖÖZZEETT  AAmmaaçç::  Ça lış ma mı zın ama cı Whiff tes ti, di rekt pre pa rat ve Gram bo ya ma yı içe ren ge le nek sel ta nı
yön tem le ri ile in ce le nen va ji nal akın tı lı ka dın lar da Gard ne rel la va gi na lis, Can di da spp., and Tric ho mo nas
va gi na lis için DNA hib ri di zas yon yön te mi nin ta nı da ki et kin li ği ni de ğer len dir mek tir. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr::
Has ta ne mi zde Ocak-Tem muz 2007 ta rih le ri ara sın da va ji nal akın tı şikâ ye ti ile baş vu ran 63 ka dı nı kap sa -
yan bu pros pek tif ça lış ma uy gu lan dı. Va ji nal sme ar ler Gram bo ya ma, di rekt pre pa rat, Whiff tes ti ve DNA
hib ri di zas yon yön te mi ile in ce len di ve so nuç lar kay de dil di. BBuull  gguu  llaarr::  Kon van si yo nel me tot ile 39 (%61.9)
ka dın her üç et ken için ne ga tif iken, DNA hib ri di zas yon yön te mi ile 50 (%79.4) ka dın ne ga tif idi. Kon van -
si yo nel me tot ile has ta la rın 11 (%17.5)’in de, DNA hib ri di zas yon yön te mi ile 5 (%7.9)’in de et ken ola rak G.
va gi na lis sap tan dı. Kon van si yo nel me tot ile 9 (%14.3) has ta da Can di da bu lu nur ken DNA hib ri di zas yon
yön te mi ile 6 (%9.5) has ta da sap tan dı. Gard ne rel la ve Can di da bir lik te li ği kon van si yo nel me tod la 2 (3.2%)
has ta da sap ta nır ken DNA hib ri di zas yon yön te mi ile 1 (%1.6) has ta da bu lun du. T. va gi na lis kon van si yo nel
me tot ile 2 (%3.2) has ta da gö rül dü ve DNA hib ri di zas yon yön te mi ile sa de ce 1 (%1.6) has ta da sap tan dı ki
bu has ta da ay nı za man da di ğer iki et ken de sap tan dı. SSoo  nnuuçç::  Bi zim ça lış ma mız da va ji ni tin ta nı sın da DNA
hib ri di zas yon yön te mi nin kon van si yo nel la bo ra tu var me to du na üs tün lü ğü sap tan ma dı. Pa ha lı bir al ter na -
tif olan DNA hib ri di zas yon yön te mi ye ri ne kon van si yo nel la bo ra tu var test le ri nin uyum lu kli nik bul gu var -
lı ğın da va ji ni tin ta nı sın da ter cih edi le bi le ce ği ni dü şün mek te yiz.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Va ji nal akın tı; va ji no zis, bak te ri yel; nük le ik asid hib ri di zas yon; 
Tric ho mo nas va ji ni tis; kan di di ya zis
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a gi nal in fec ti ons are among the most com-
mon prob lems in cli ni cal me di ci ne.1 Tric -
ho mo nas va gi na lis, Can di da al bi cans and

Gard ne rel la va gi na lis are thre e ma jor agents of va -
gi nal in fec ti on in rep ro duc ti ve ye ars.2 Ac cu ra te di-
ag no sis of va gi ni tis is im por tant as it is as so ci a ted
with pel vic inf lam ma tory di se a se, in fer ti lity, cho -
ri o am ni o ni tis, and en do met ri tis.3

Va gi nal disc har ge is one the most com mon
symptom of va gi ni tis.4 Di ag no sis and tre at ment can
be elu si ve, if ba sed on cli ni cal symptoms and the
cha rac te ri za ti on of va gi nal disc har ge alo ne.5 The
mis di ag no sis le ads to a lack of re li ef from symptoms
and, be ca u se of ina de qu a te tre at ment, to in cre a sed
costs and the ra te of comp li ca ti ons.6 In this re port,
we re fer G. va gi na lis va gi ni tis by using the term
“bac te ri al va gi no si s”. 

Se ve ral met hods are ava i lab le for di ag no sis of
va gi ni tis.7 The cul tu re of the va gi nal disc har ge is
both la bor in ten si ve and ti me con su ming. The con-
ven ti o nal la bo ra tory met hods inc lu ding po tas si um
hydro xi de (KOH) ami ne odor test, mic ros co pic
exam (wet mo unt), pH test of va gi nal sec re ti on, and
la bo ra tory di ag no sis vi a Gram sta in are wi dely ava -
i lab le and are prac ti cal for the di ag no sis of va gi ni -
tis. In re cent ye ars, it has be en re por ted that the
Af firm VPI II as say, DNA hybri di za ti on test, is mo -
re sen si ti ve in the de tec ti on and iden ti fi ca ti on of
va gi ni tis than con ven ti o nal la bo ra tory met hods.4,8 

La tely, de mand for ex pe di ti o us and ac cu ra te
di ag no sis is in cre a sing in wo men with va gi ni tis. For
the di ag no sis of G. va gi na lis, Can di da spp., and T.
va gi na lis va gi ni tis, the aim of this study was to as-
sess the ef fi ci ency of DNA hybri di za ti on test in 
wo men with va gi nal disc har ge eva lu a ted by con-
ven ti o nal la bo ra tory met hods inc lu ding whiff test,
wet mo unt, and Gram sta in used in com bi na ti -
on.

MA TE RI AL AND MET HODS
We per for med a pros pec ti ve study in vol ving 63
wo men with the comp la int of va gi nal disc har ge
from Ja nu ary to July 2007 in the gyne co logy out pa-
ti ent cli nic of Cum hu ri yet Uni ver sity Hos pi tal. The
study was ap pro ved by the lo cal et hics com mit te e
of Cum hu ri yet Uni ver sity and in for med con sent

was ob ta i ned from all of the sub jects. Inc lu si on cri-
te ri a we re se xu ally ac ti ve wo men with comp la ints
of va gi nal disc har ge. Wo men who had re ce i ved an-
ti bi o tic or an ti fun gal the rapy wit hin the last two
we eks, who had do uc hed wit hin 24 ho urs, or who
we re mens tru a ting and preg nant wo men we re ex-
c lu ded. 

Whiff test, wet mo unt, and Gram sta i ning
used in com bi o na ti on as con ven ti o nal la bo ra tory
tests for the di ag no sis of va gi nits. Va gi nal exa mi -
na ti on was per for med to eva lu a te the physi cal cha -
rac te ris tics of va gi nal disc har ge. Va gi nal pH le vel
was de ter mi ned by pla cing the pH pa per di rectly
on the va gi nal wall or in the va gi nal disc har ge. Fo -
ur va gi nal samp les from the va gi nal disc har ge we -
re ob ta i ned from the la te ral and the pos te ri or
for ni ces. The thre e va gi nal samp les for each wo -
man we re sent to the La bo ra tory for In fec ti o us Di s-
e a ses for whiff test, wet mo unt, and Gram sta in and
eva lu a ted by a sing le physi ci an (A.E.) wit ho ut
know led ge of the cli ni cal fin dings or polymerase
chain reaction (PCR) re sults. The fo urth samp le for
each wo man was sent to mic ro bi o logy la bo ra tory
for PCR.

The whiff test was per for med by pla cing a
drop of va gi nal disc har ge on a glass sli de and ad -
ding a drop of 10% KOH and the pre sen ce of fishy
odor was de fi ned as a po si ti ve test. For the wet mo -
unt, se cond swab was pla ced in a drop of ste ri le
nor mal sa li ne on a glass sli de and im me di a tely ex-
a mi ned mic ros co pi cally for the pre sen ce of mo ti le
tric ho mo nads, clu e cells, and ye ast or hypha e. The
Gram-sta i ned sme ar of va gi nal disc har ge was exa -
mi ned for the pre sen ce of hypha e, buds, poly mor-
p ho nuc le ar cells, and clu e cells (squ a mo us
epit he li al cells stud ded with Gram-va ri ab le coc co -
ba ci le).7 Di ag nos tic cri te ri a we re as fol lows; G. va -
gi na lis was di ag no sed by an ab nor mal gra yish
disc har ge, ele va ted pH va lu e, a wet pre pa ra ti on
sho wing clu e cells, and a po si ti ve ami ne test. Vul-
vo va gi nal can di di a sis was di ag no sed by po tas si um
hydro xi de pre pa ra ti on or Gram sta i ned sme ar sho -
wing typi cal ye ast and hypha e. The di ag no sis of
Tric ho mo ni a sis was ba sed on the pre sen ce of mo -
ti le T. va gi na lis or ga nisms in wet pre pa ra ti ons.
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The last swab was in ser ted in the Af firm sam-
p le tes ting ves sel and im me di a tely trans por ted to
the tes ting are a at ro om tem pe ra tu re. The swab was
then tes ted using the Af firm VPI II as say on the BD
Mic roP ro be Pro ces sor ac cor ding to ma nu fac tu rer’s
re com men da ti ons. The Af firm VPI II test (Bec ton
Dic kin son and Com pany, Sparks, MD, USA) is ba -
sed on the prin cip les of nuc le ic acid hybri di za ti on
and uses two dis tinct sing le-stran ded pro bes for T.
va gi na lis, G. va gi na lis, and Can di da spp., a cap tu re
pro be and a co lor de ve lop ment pro be. Af ter com-
p le ti on of the test, the re sults of the as say we re vi-
su ally ob ser ved and the re sults we re re cor ded. 

STA TIS TI CAL ANALY SIS

Fre qu en ci es and per cen ta ges we re cal cu la ted for
de mog rap hic and la bo ra tory da ta. The sen si ti vity,
spe ci fi city, po si ti ve and ne ga ti ve pre dic ti ve va lu es
we re cal cu la ted for con ven ti o nal and DNA hybri -
di za ti on tests. Sper man cor re la ti on test we re used
for as so ci a ti on of the di ag nos tic met hods. A va lu e
of p< 0.05 was con si de red as sta tis ti cally sig ni fi cant. 

RE SULTS 
Du ring the study pe ri od from Ja nu ary to July 2007,
72 pa ti ents with the comp la int of va gi nal disc har -
ge we re rec ru i ted. Fo ur re fu sed to par ti ci pa te in the
study and 5 we re mis sed be ca u se of the high work
lo ad. The re fo re, 63 pa ti ents comp le ted the study
and we re inc lu ded in the fi nal da ta analy sis.

Tab le 1 sum ma ri zes the de mog rap hic da ta in-
c lu ding pa ti ent age, gra vi dity, pa rity, du ra ti on of
se xu al ac ti vity, the num ber of va gi nal de li ve ri es,
and the num ber of va gi nal in fec ti ons in the last one
ye ar. The me an age of the pa ti ents was 32.5 ± 7.7
ye ars (ran ge, 17-53 ye ars). Fo ur (6.3%) of the pa ti -
ents we re post me no pa u sal. The me an du ra ti on of
se xu al ac ti vity of the pa ti ents was 12.6 ± 7.6 ye ars.
The ave ra ge num ber of va gi nal de li ve ri es was 1.4 ±
1.3.

Fi gu re 1 pre sents num ber of pa ti ents di ag no -
sed as no in fec ti on, G. va gi na lis, Can di da spp., T.
va gi na lis, and com bi ned in fec ti on ac cor ding to
con ven ti o nal la bo ra tory tests inc lu ding whiff test,
wet mo unt, and Gram sta i ning and DNA hybri di -
za ti on met hods. Alt ho ugh ca se num bers we re low

for each di ag no sis to com pa re the ir ra ti os, as se en in
the Fi gu re 1, the as so ci a ti on of con ven ti o nal and
DNA hybri di za ti on tests we re go od in ca ses with
no in fec ti on, but low in ca ses with G. va gi na lis in-
fec ti on. No in fec ti on was de tec ted in 37 (58.7%)
va gi nal samp les by eit her of the met hods (Tab le 2).
Thirty-ni ne (61.9%) pa ti ents had no in fec ti on by
the con ven ti o nal la bo ra tory met hods, whe re as 50
(79.4%) pa ti ents had no in fec ti on in DNA hybri di -
za ti on test. Ele ven (17.5%) pa ti ents we re po si ti ve
for G. va gi na lis alo ne by the con ven ti o nal la bo ra -

Mean ± SD

Age (years) 32.5 ± 7.7

Gravidity 2.4 ± 1.3

Parity 1.9 ± 1.3

Duration of sexual activity (years) 12.6 ± 7.6

Number of vaginal deliveries 1.4 ± 1.3

Number of vaginal infections in the last one year 5.3 ± 3.6

TABLE 1: Demographic data of the patients.

Result and test system n (%)

Positive DNA hybridization test only 2 (3.2%)

Positive conventional laboratory methods only 13 (20.6%)

Positive DNA hybridization test and conventional laboratory methods 11 (17.5%)

Negative DNA hybridization test and conventional laboratory methods 37 (58.7%)

TABLE 2: Results of the conventional laboratory 
methods and DNA hybridization test for 

diagnosis of vaginitis. 

FIGURE 1: Patients diagnosed as no infection (None), Gardnerella vaginalis
(GV), Candida spp.  , Trichomonas vaginalis  (TV), and combined infections
according to conventional laboratory methods including whiff test, wet mount,
and Gram staining and DNA  hybridization tests.
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tory met hods whe re as 5 (7.9%) pa ti ents we re po si -
ti ve in DNA hybri di za ti on test (p> 0.05). For T. va -
gi na lis, 2 (3.2%) pa ti ents we re po si ti ve by the
con ven ti o nal la bo ra tory met hods and 1 (1.6%) by
DNA hybri di za ti on test in whom, in ad di ti on G.
va gi na lis and Can di da spp. we re al so de tec ted. Ni -
ne (14.3%) pa ti ents we re po si ti ve for Can di da alo -
ne by the con ven ti o nal la bo ra tory met hods
com pa red to 6 (9.5%) pa ti ents in DNA hybri di za ti -
on test (p> 0.05). G.va gi na lis and Can di da to get her
we re po si ti ve in 2 (3.2%) pa ti ents by the con ven ti -
o nal la bo ra tory met hods, and in one (1.6%) by
DNA hybri di za ti on test. One pa ti ent was po si ti ve
for all thre e mic ro or ga nisms in only DNA hybri di -
za ti on test. 

The re was a sig ni fi cant mo de ra te cor re la ti on
bet we en the con ven ti o nal and DNA hybri di za ti on
met hods in the di ag no sis of va gi ni tis (r= 0.6; p<
0.05). The sen si ti vity and spe ci fi city for the di ag -
no sis of va gi ni tis with DNA hybri di za ti on test we -
re 45.8% and 94.8%, res pec ti vely. With re gard of
di ag no sing va gi ni tis, the po si ti ve and ne ga ti ve pre-
dic ti ve va lu es we re 84.6% and 74%, res pec ti vely,
by DNA hybri di za ti on test. The fal se po si ti ve and
fal se ne ga ti ve va lu es we re 5.1%, 54%, res pec ti vely,
by DNA hybri di za ti on test.

DIS CUS SI ON
In this study, we ha ve fo und that for the ove rall di-
ag no sis of va gi ni tis, con ven ti o nal la bo ra tory met h-
ods we re mo re sen si ti ve than DNA hybri di za ti on
test. The re sults of con ven ti o nal and DNA hybri -
di za ti on tests had low-mo de ra te cor re la ta ti on in
the di ag no sis of va gi ni tis. The si ze of our study was
not big eno ugh to eva lu a te all thre e type of va gi nal
in fec ti ons, es pe ci ally for Can di da spp. and T. va gi -
na lis. DNA hybri di za ti on test may pro vi de de cent
per for man ce of the de tec ting the wo men with no
in fec ti on but its draw back is that it is not sa tisf ying
met hod in the di ag no sis of va gi ni tis.   

Bac te ri al va gi no sis (BV) and can di da vul vo va -
gi ni tis we re res pon sib le for most of the in fec ti ons
in our study, as pre vi o usly re por ted res pon sib le for
90% of ca ses of va gi ni tis.9-11 The in ci den ce of bac-
te ri al va gi no sis va ri es; the re por ted ra tes are 10-
35% in pa ti ents vi si ting gyne co lo gi cal wards in the

world.12 In our co untry, the BV in ci den ce ra tes ha -
ve va ri ed from 13-31% among si mi lar gro ups.13,14

Pre va len ces of 4.9% to 36% ha ve be en re por -
ted from Eu ro pe an and Ame ri can stu di es.15 The
con di ti on is sympto ma tic in half of the wo men and
al so rep re sents a psycho lo gi cal bur den.10,15 BV is of -
ten mis di ag no sed using cli ni cal cri te ri a be ca u se the
com po nents are sub jec ti ve and de pen dent on the
per for man ce of the cli ni ci an and ava i lab le equ ip -
ment.16 Di rect mic ros co pic exa mi na ti on of va gi nal
disc har ge is of ten used in the di ag no sis of bac te ri -
al in fec ti ons. Gram sta in met hod cor re la tes well
with cli ni cal di ag no sis and pre sents a mo re re li ab -
le and rep ro du cib le met hod in the di ag no sis of bac-
te ri al va gi no sis.17 It is al so inex pen si ve and wi dely
ava i lab le to many la bo ra to ri es. The Gram sta in
met hod al lows the in ter pre ter to iden tify ot her as-
so ci a ted fin dings, such as the pre sen ce of ye ast or
ne ut rop hils se en with acu te va gi ni tis. Early di ag -
no sis and in ter ven ti on in sympto ma tic wo men co -
uld pre vent comp li ca ti ons. The ra pi dity, spe ci fi city,
and sen si ti vity of the Gram sta in tech ni qu e for the
di ag no sis of va gi ni tis co uld po ten ti ally pre vent fa -
i lu re in tre at ment. All the se to get her with a low
fal se-ne ga ti ve ra te ma ke the Gram sta in an ex cel -
lent di ag nos tic met hod.7 Ot her la bo ra tory met hod,
DNA hybri di za ti on test, is highly spe ci a li zed pro-
ce du re and as a re sult is not re a dily ava i lab le to
many la bo ra to ri es. 

Va gi nal cul tu res for G. va gi na lis are of ten the
pri mary la bo ra tory test ava i lab le for the di ag no sis
of va gi ni tis; ho we ver, the study re sults in the li te -
ra tu re are con tro ver si al. Ac cor ding to the re sults
of the study by Tok yol et al, with a spe ci fi city of
97.7%, and a po si ti ve pre dic ti ve va lu e of 93.3%,
va gi nal cul tu re se ems to be an ade qu a te di ag nos tic
cri te ri on when it is po si ti ve.18 Ho we ver, in anot her
study by So bel et al, it was re por ted that va gi nal
cul tu res for G. va gi na lis are sen si ti ve but not spe-
ci fic, as 50 to 60% of he althy asym pto ma tic wo -
men will be cul tu re po si ti ve.19 Alt ho ugh it has a
sen si ti vity of 83-94% among the wo men who ha -
ve cli ni cal signs of BV, the use ful ness of the se cul-
tu res is do ubt ful.8,20,21 The use of va gi nal cul tu res
for G. va gi na lis is li mi ted by the test’s po or spe ci -
fi city.20 
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In re cent ye ars, PCR met hod using DNA hy-
bri di za ti on test was fre qu ently uti li zed in di ag no -
sing va gi ni tis and se ve ral stu di es ha ve shown that
PCR test was a mo re sen si ti ve di ag nos tic test for
de tec ti on and iden ti fi ca ti on of sympto ma tic va gi -
ni tis/va gi no sis than con ven ti o nal cli ni cal exa mi na -
ti on and wet mo unt tes ting.4,8 Ho we ver, this
di ag nos tic test is mo re ex pen si ve than the con ven -
ti o nal met hods. 

The Gram sta in met hod is a ra pid and cost-ef -
fec ti ve test that is al so highly rep ro du cib le and re -
a dily ava i lab le in many la bo ra to ri es. The se fe a tu res
ma ke the Gram sta in met hod a mo re de si rab le scre -
e ning pro ce du re for BV in a cli nic po pu la ti on.7

DNA hybri di za ti on test for de tec ting BV is mo re
la bor-in ten si ve and costly than con ven ti o nal la bo -

ra tory met hods for cli ni cal di ag no sis es pe ci ally in
de ve lo ping co un tri es.

The re is not su pe ri o rity of the DNA hybri di -
za ti on test over con ven ti o nal la bo ra tory tests used
in com bi na ti on in our set tings in the di ag no sis of
va gi ni tis. We sug gest that con ven ti o nal la bo ra tory
met hods ap pe ar to be a use ful to ol to pro vi de pre-
sump ti ve di ag nos tic in for ma ti on for wo men with
va gi ni tis when used in con junc ti on with cli ni cal
and pa ti ent in for ma ti on.
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