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Detection of Trichomonas vaginalis, Gardnerella vaginalis,
and Candida Species in Affirm VPIII,
Papanicolaou Smear Test and Gram Stain
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Background: Infectious vaginitis is caused primarily
by three different groups of microbial pathogens
(Trichomonas vaginalis, Candida spp., and Gardnere-
lla vaginalis). The objective of this study was to com-
pare the Affirm VPIIl assay using a DNA hybrid-
ization technique with the Papanicolaou (Pap) smear
test and the Gram stain in the detection and identi-
fication of these three organisms.

Methods: A total of 300 vaginal samples were col-
lected from women that were either symptomatic for
vaginitis or asymptomatic women that were being
seen for routine obstetric or gynecological care. The
presence of T. vaginalis, Candida spp., and G. vagi-
nalis was evaluated by using the Affirm VIII assay
(Becton Dickinson, USA), Pap smear test, and Gram
stain method, respectively.

Results: With the Affirm VPIII assay, 1 (0.3%) patient
tested positive for T. vaginalis, 99 (33.0%) patients
were positive for G vaginalis, and 18 (6.0%) were
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positive for Candida spp. The detection rates of
Trichomonas infection, bacterial vaginosis and candi-
diasis by the Pap smear test and Gram stain method
were 0.7% versus 0%, 16.3% versus 35.7%, and
1.7% versus 9.7%, respectively. The differences be-
tween the detection rates of the above three organ-
isms between the Pap smear test and the Gram
stain method were statistically significant (P <0.05).
Conclusion: The Affirm VPIIl assay was more sensi-
tive than the Pap smear test and more specific than
the Gram stain method for the detection and identi-
fication of these three organisms. In addition, the re-
sults of the Affirm VPIIl assay are quick to obtain
and are simple and easy to interpret. (Korean J Clin
Microbiol 2012;15:104-109)
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TH3sl7] o5, obF4d (subacute) FHdolut T
3 w8 Aol ofeg 4 glol, A4 Aol 48
Fola ek Ak 918 37149 QA Bes)
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H| =2 pH A}, Gram 34, Papanicolaou (Pap) =2 ZAL, #l
&, AR AL Gl slow, ANl gt oil e}t 5
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2. Affirm VPIII Z4A}

71E Well A= H HEo 2 A FAMeA A FHlEs
AHBIAL 722 774A] AZollA w|BEe] dlite] HEEES
QK A FARR Wi 545 dof g AAAE b
ki) o]% 7 A= BD MicroProbe Processor (Becton Dickin-
son) & AH&ste] A=A ARl whet Zssict. 5, Z1A
FARFEE du 38 04 mLE Frlslo] & 23t &
hesting blockell4] 85°CZ 1057k A 2lsla 2k=8oH 06 mLS
Z7bstod & EGHAZEE 714 0.1 mLS B33 Affirm VR
Microbial Identification Test Card (Becton Dickinson)ell 71
A#-S 27]3 BD MicroProbe Processorel] #-tsto] oF 355
Zhuke& Al AL Sh5x $ 7hsst whE A W
ol A3E F=3lek(Fig. 1).

Affirm VP2 274 gAIX= G. vaginalise} Candida spp.
7} A W B TR EAllE A aefsle], T. vagi-
nalist 5x10%mL, G. vaginalise 2x10° colony forming units
(CFU)/mL, Candida spp.&= 1x10" CFU/MLE AA=o] 9Jc}.

3. Pop T AHA}

3kxle] A Hu]E-S endocarvica brushplagtic spatula combi-

netion® AH&ele] A ¥
¥1-8ol] ol IPAA Pep 34 $he 14 Pep B A
& Aasiglon], ARt AT BERATHF. 2)

Sefo]=ell Esial SA] 95%

4. Gram M

3kxte] A Bu|E-8 Suat Agar Gd Transport Swabs (COPAN
Itdia, Brecia, Itdy) 2.2 x|Hslo] HAAE 44 £ Gram ¢
e Algsigl o, g AERA 54 73E e et
A=sl3lek(Fg. 3.

5 A 24

EABAL Sacdc (Epi Info verson 351, Centers for
Disease Control and Prevention, GA, USA)& AR&-3lo] Chi-
suare A5 31N 2oH, P<0.055 FARSE o8t Ao
FABGeE EAgke] 5 o8]l 79 Fisher exact test®] Pzt
= Agsict

e o}

% 30079 A THlES WEoE siglon, A At
T AP 44841 H19-724]). Affirm VPRI ZAIAE T.
vaginalis7t 1%(0.3%), G. vaginalis= 99%(33.0%), Candida
spp. = 18%(6.0%)0114 7Z== et Pap = FAIAE T
vaginalis7} 2%(0.7%), G. vaginalis= 497(16.3%), Candida
p.= 5H(L7%)NA HAE=I 2, Gram FYollA= T. vagi-
naliss 7A%EA] 9k9k31(0%), G. vaginaliss 1077 (35.7%),
Candida spp.= 29%(9.7%)0ll A4 ZZ==9tK(Table 1). G.
vaginalis?} Candida spp.oll thgk 3%-+<] A 7+ HEES &
T FARCE F3 Kol & HTHP<0.05).

Affirm VP A}, Pap &2 74 9 Gram 994 5 35579
AL BpollA] 3 A Hel A9 T. vaginalis7h 297
(99.0%, 4 2979), G. vaginalise 2179(72.3%, %4 46
), S4) 171), Candida spp.&= 273%(91.0%, %A 4, &4
269%)°1¢leK(Table 1). 2572 A o] dollA FL3t A}

s
w79} Eol T Affirm VPRI 7AARE ZH2E 97.5%2) 90.5%,
Pap =2 A= 60.0%9; 99.5%, Gram %34S 100%<} 87.7%
o, Candida spp.oll thgk RIZHEe} So] 2= Affirm VA
A= ZH7F 94.1%9) 99.3%, Pap £ AARE 29.4%9} 100%,
Gram 3442 100%2} 95.8%31cH(Table 2). T. vaginalis®] 7--
Affirm VPRI Z ARl A] 173X19F Pap =it 7 Abol| A 273 A|uk 2+
7} FAoF FHEElo], o]F FAE Seeplex STD6 ACE de-
tection kit (Seegene, Biotechnology, Inc., Seoul, Korea)= A&
sto] GeneAmp PCR sysem 9700 (Applied Biosystems, Inc.,
Foster, CA, USA)dllA vh5 S8 & 4od2ih-3(PCR) &2 4]

ol ¥R
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Fig. 2. Papanicolaou smear test. (A) Individua squamous cells coated with a layer of coccobecilli dong the cell membranes (so-cdled clue cells)
(Papanicolaou stain, x400). (B) Yesests and pseudophyphae (Papanicolaou stain, x400).
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Fig. 3. Gram stained vaginal smear. (A) Gram negative and variable rods on the squamous cells (clue cells) (Gram stain, x400). (B) Dark blue,

dense staining of yeasts (Gram stain, x400).
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49l 2 =5 S0z HAsgth

i

A Al oF 50% o] 3Rl A 5o a[10], A
T Fo Fol A &) TVE] ¢ B el A%
I =S v A3 WA JalE, A e 23R
AR 1% A7(YH H7|meke] wA)e] SAe)a, vvCe 73
 Ael] Zolgle WS A= 2 A EhlEdt A3 ols
B 25, A3t Sl 540l BV A AETF 4 3]
Aol AAYPANE = A ErlEo] SAolA |t HekslA
Hel7] of# 7-7F WaL vl 5olFelo|A[1,10,11], o]Idt
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Table 1. The results of Affirm VPIIl assay, Papanicolaou (Pap)
smear test, and Gram stain for Trichomonas vaginalis, Gardnerella
vaginalis, and Candida spp.

Pathogen ~ Affirm VPIII Peap test Gram stain  No. (%)

T. vaginalis - - - 297 (99.0)
+ - - 1 (0.3
2 (0.7)
171 (57.0)
21 (7.0
1 (0.3
27 (9.0)
32 (10.7)
2 (0.7)
46 (15.3)
269 (89.7)
2 (0.7)
12 (4.0)
12 (4.0
1 (0.3
4 (1.3

G. vaginalis - - -

+ o0+
+
+ + + 4+

+

Candida spp.

+ 0+
-
++ + +

+
+

o #A A FHlE, amine AL A (whiff AF 4]), A9
A E7L 45 o4, Clue A7} 4 A3 AIE9] 20% o4l
WA 71E F FHA ool Ato] shselti12]. ol
amine ZAR= wet mountel] 10% KOHE- 37161318 wjl o}
k] AR amine 59 A4 WS ERIsE Aol
cue AZ& A AIAE] AATE £ A LR AlTEo]
Flol] 2&=o] gl AEE The) B3k wet mounto] v
73 A= cue cdl o] folE $FA 9] A3(T. vaginalig)e|tt
FR(dol, FAHE WEY F Qlo] A A kol A8
2 g giek e A FE Al o3k 352 Solvt
5 7 o, gk o RIZEe} So|&rt Yl Tricho-
monas 3 2] 108 o[ AL A RIzbe] wilg- Yol
A& 5[13] theFet 99lEo el A4 Azt ek e &
P FAI-Ho] JrH1,610,11). BV A&k 913k Nugent score
oll A-&E= Gram 4L VWC Agloll e A& 5= glom 7
AATE B3R 4 913 vlgo] A Aol XUk, =zt
27} Yol SA Azvto g AQE wiAE F glon o]
T 0] 3L AAAZE wlo)7} Avk= vHdo] lrHe]. Pap =

e Abg AR AL viAPAL S AEs] g e s
A Aode Agholle A3 = AR, ookt U EE
Kol 53] Trichomonas A A RIZFE=7} Uit 74¢d wl=7}
S chollAe &3] S HolZ|% del14,15). 3H4,
G. vaginalis?} Candida spp.= A Ml B4 #ielojlng 4 £
HIE2HE] o] & n|AEE wksle A2 7HdA A gkl

AA=]A] ¢kowm, B3] BV Ztks 913t G. vaginalis w2 &
ol A=A ek=rHe]. TV ks 918k T. vaginalis vl A+
48 = 9o, 5 uiA7} Festar wiok 7]7ke] 71 AISHA
o] 9JrH1,6,10].

2| 4 u gl gk A, 34 o e ik
ol 7128 A& A Eo] AEe] ALE L glow, o]
2 AAES Hl2d BIEel BolE % =31 1A7F o] o]l
A RIS e AR 7 QAR B2 BVEHS
ZAARslaL 9le] VWCLHE Tvoll 9J3t 7hedA Aods 2l = ¢l
= S 7 6] 2 e 7hedA Aod A
ofe] 714 AAHES] WS Heksl] 913t vzt
Aol eFE 3 9} Affirm VPII A= DNA
(hybridization) 7|5 AH&3te] A ErlEollA 38 <
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Table 2. Comparison of Affirm VPIIl assay, Papanicolaou (Pap) smear test, and Gram stain for the diagnosis of bacteria vaginosis and

candidiasis
Affirm VPIII Pep test Gram gan
Pathogen
Sensitivity (%) Specificity (%) Sensitivity (%) Specificity (%) Sensitivity (%) Spexificity (%)
G. vaginalis 975 9.5 99.5 100 87.7
Candida spp. .1 9.3 100 100 95.8
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1] )&= 49| T. vaginalis, G. vaginalis, Candida spp.& 5-A]°ll
AEY 7 Jde BATAEA AAZ, B Tl &3t 9

o T RIAEE A A 285, 7247
7HA] Aol A u|AEe] dite] HERESE uQkd A A
TR Algshy, AN 9 A £ A7E 1417 o HE
73k A= 2AeHe).

& Aol = T. vaginalis®] AT EUAE Hel 374
£ t}5 PCREZ 2013t A3} Affirm VP ZAbol|A] oFA& B
Q1 1A v PCRAAIA R o5 Kol Pep = A
oA flekge] 271A, 1Al 1AL, Gram 34 ellA]
+ 1AlelA S1eAS B Ao s A=l TVv7E & 300
5 1HollARE A E vl U2 G4 A E Hol HAAZE
H|SLE sl7]= ofeglot, TV 7] RIE7) U2 AgkollA] 9
Aol Eslrhe o)A Ha14,1519F fARE AaHE BYvk
3k o)A AFEellA Tvell o3t 2dA Al Agk Al Affirm
VPRI ZA7E wet mount 74 Pap =4 ZAHEE T RIZEE
ZAAZ HaEl v 9lo][7,8,16], Affirm VPRI A} T. vagi-
nalis 2%l 8317 A82 o e 2o Azt

B T G. vaginalis?} Candida spp.oll that AEEL,
Gram 30| 35.7%%} 9.7%= 7H4 =9k Affirm VPII A
oA 33.0%%} 6.0%F .0, Pap = HAT} 16.3%2} 1.7%
2 7P okt 2570 A ol dellA] Th3 AdE B3l
A5 71FoE e G. vaginalise}t Candida spp.oll o3t
HIZEE Gram d4o] 7bd 9k, SolEE Pep =T A4
7F 7P E3kek a2 Gram 1A 2 Ik Eol nlEl 5ol
=7t Ao R YUgtow, Pap B AE Solee vt =
SAE WIZEET} wllg- wghek wbd Affirm VAL 4] G
vaginalis?} Candida spp.oll et W17t} Sol == B4 90%
o]Zo|glen, 53] Gram Aol v]azsle] RIZFEE U9kA|
uk Solkee Evh A S4S 7H ALRolA] BVE s Als)
7] S13k A3 Ak Wi o 2 Affirm VP ZAHE Gram 14
¥} vk o]d QAFlAE, Gram AAzt vlaLsle] Affirm
VPRI AAE Bolert =31 Agsla 7k Algjd <+ gl
t Ao BaEdel17). 2 QoA Gram Ao}
Pep = ZAllA] G4 A7} Affirm VPRI ZAbol 4] 34
o7 1pE A5, Affirm VP 74kl 2] A4 F-elell o3t
kS Fol7] 9Jsle] G. vaginalis= 2x10° CFU/mL,
Candida spp.&= 1x10° CFU/MLE 73 3HAlS =431907] W
Tog A7 G, vaginalisel Candida spp.= ¢34 2] 50%ll
A % FElE EAE g 7] Wil v diNlgE A
N AIE 7S g AL Yot BE 83 X8R oo]d
4= QtH9,15]. rEgk B odollA] G. vaginalis2} Candida spp.oll
3k M7} Gram Aol A= vl 2 HbH Pep &% A
Aol A ol Y2 AE Hol AL ghExlo) oJgk wol=
U5 kgl Ao ghedw|Qdrh. & Pap B HA = AkHA

N

SJ¥fat Aglel I HEH I, Gram G 5 o1ge]

7F v 24 dedEge Aew A4E. ajug 23
Fod g e A 9% Aek vl el Gram dajelnh
£ Al AR HolE FY & gl oz
AlZsEar, Affirm VP 244 A ) B4 F-elol 23t
dEE Fol7l fste] AR Az 3AIE ok A
A e w Qldls devt de Aew ARHch
AEZ o T. vaginalis, G. vaginalis, Candida spp.ol] 2|3t

=
o 2
A A Ake 1%

7144 At Akels] Slstel Affim VR A4, Pep K7
A% 5 Gram 4 5 3EFE) AT YA g B TS

t

1o, DNA 23 7]<-& A-83 Affirm VPRI HA7L Pp &
ZiAboll w3l HIZE=7) 31 Gram A HE So|27) &
o, AA o] A& sl shso] goldk 83 W
o2 ekl
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