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Background: The multiplex real-time PCR assay is a
sensitive test for simultaneous detection of various
pathogens of sexually transmitted infections (STIs).
We evaluated the performance of two multiplex re-
al-time PCR assays for six STI pathogens.
Methods: DNA samples after being used to conduct
PCR for STI pathogens were stored below —70°C.
Chlamydia trachomatis (CT), Neisseria gonorrhoeae
(NG), Mycoplasma genitalium (MG), Mycoplasma hom-
inis (MH), Ureaplasma urealyticum (UU), and Tricho-
monas vaginalis (TV) were detected by multiplex re-
al-time PCR with GeneFinder STD | (CT/NG/UU)/II
(MG/MH/TV) Multiplex Real-time PCR Kits (Infopia,
Korea; GeneFinder assay) and Real-Q CT&NG/
MH&TV/MG&UU Kits (BioSewoom, Korea; Real-Q
assay). Discrepant results were resolved by another
multiplex real-time assay, Anyplex Il STI-7 Detection
(Seegene, Korea). Any two positive results for the
assays were considered true positive.
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(UU) Sl 931, ¥932] Trichomonas vaginalis (TV)E 238k
ol W AAloleh. 1) WA e AshdR ookt Axhyol

Results: Among 81 samples, the GeneFinder assay
detected 63 pathogens from 45 cases (16 CT, 2 NG,
6 MG, 20 MH, 18 UU, and 1 TV) and Real-Q assay
detected 66 pathogens from 47 cases (16 CT, 2 NG,
8 MG, 20 MH, 19 UU, and 1 TV). For the results of
positive cases and negative cases, the overall con-
cordance rate between the two multiplex real-time
assays was 93.8% (Kappa=0.87). For each patho-
gen, the agreement rates of the two assays ranged
from 97.5 to 100% (Kappa>0.8).

Conclusion: There was no significant difference be-
tween the results of GeneFinder assay and Real-Q
assay. Both multiplex real-time PCR assays can be
useful methods for the detection of STI pathogens in
clinical laboratories. (Ann Clin Microbiol 2017;20:1-
6)
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2. GeneFinder assay

GeneFinder assayx= STD 1Z} STD II A|¢} Z-7H-& gk FHo|
A RAAkste] A F 209 FHE A&l STD I CT,
NG, UUE, STD II+ MG, MH, TVE 7A&3h} PCR HES &
3= FH|3F & Applied Biosystems 7500 Real-time PCR
Instrument system (Life Technologies, Carlsbad, CA, USA;
AB7500)% o]-83}o] 50°C 2%, 95°C 10%, 95°C 152/60°C 60
2% 403) WHEelE z7ew A, A ATt d)4e
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3. Real-Q assay
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RESULTS
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Table 13} 7t}

F5 % T MHSF UU 2% oF4el 4 A, CTS MH 2%
Aol 3 ZA, CTS MG, CT$}F UU 2% FA4ol 22+ 2 A7k
ek CT9 NG| 25 k42 1 HAIY) 35 AL 3 74A
olA YATHCT, MG, MH; CT, MH, UU; NG, MH, UU).

FA AAE DA B Kok 34 A AaE B
Hysls Zoll gt + HAAS dX&2 93.8%3ArHKappa=
0.87). 7+ A A= A5 Aol FolskAl &hrkpr=
0.37) (Table 2).

ZF AAE D282 97.5-100%3cHKappa>0.8). CT 16

NG 255, TV 15°9] Azhs 257 4XJslqich. B4x|3t A
7} Q4™ MG, MH, UUell tigt 7 7348 7% A5 Abole
SARSE FosiA FUTHP=>0.5) (Table 3).
T AARNA ELXYE Aol i3l Anyplex assayE &<l
Az}, BF AFA o2 A= ek 2AX Y HAA Ct
k2 ZF WA A AA gk FollA 7P =2 ghEelAd
, -5 Anyplex assayoll 42| ¥H&-7k % (intensity)7} Y& H
o]l ch(Table 4).
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Real-Q assay 52 AAZE 3l A =415 9l
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Azl WA Az Aol Fol3k ol A=A okek
ok G 7 ZAeA EAXYE HAAES Cigho]l B <k
A A F M =2 g BW o Hof, A o Y
SEE TR Zleg AT 5 girk. BA7IEX] (cutof)
<X 9] FrelA= S8 AT 22 AR WellA = o

Table 1. Results of detection of single and multiple pathogens by GeneFinder and Real-Q assays

Multiple pathogens

Single pathogen

Pathogen 2 pathogens 3 pathogens
True positive GeneFinder Real-Q  True positive GeneFinder Real-Q  True positive GeneFinder Real-Q

Chlamydia trachomatis 6 6 6 8 8 8 2 2 2
Neisseria gonorrhoeae 0 0 0 1 1 1 1 1 1
Mycoplasma genitalium 5 3 5 2 2 2 1 1 1
Mycoplasma hominis 11 10 10 7 7 7 3 3 3
Ureaplasma urealyticum 10 10 10 7 7 7 2 1 2
Trichomonas vaginalis 0 0 0 1 1 1 0 0 0
Sum 32 29 31 26 26 26 9 8 9

(No. of cases) 32) (29) 31 (13) (13) (13) 3) ) 3)

Abbreviations: GeneFinder, GeneFinder STD I (CT/NG/UUYII (MG/MH/TV) Multiplex Real-time PCR; Real-Q, Real-Q CT&NG/MH&TV/

MG&UU.

Table 2. Overall agreement between GeneFinder and Real-Q assays

Real-Q % %
Assays Kappa Ag:eer?/ent Pﬁ;s PZ;“’ P value"
Positive cases  Negative cases Sum rate (%) (%) (o)
GeneFinder  Positive cases 43 1 44 0.87 93.8 94.5 93.0 0.37
Negative cases 47 33 37
Sum 47 34 81

*Proportion of positive agreement (Pp), calculated as twice the number of agreed positive cases/(total number of cases+number of agreed
positive cases —number of agreed negative cases); and proportion of negative agreement (P,), calculated as twice the number of agreed negative
cases/(total number of cases+number of agreed positive cases —number of agreed negative cases). *by McNemar test. ' Number of cases of
GeneFinder negative and Real-Q positive included one mixed infection case; one of three pathogens was missed.

Abbreviations: GeneFinder, GeneFinder STD 1 (CT/NG/UUYII (MG/MH/TV) Multiplex Real-time PCR; Real-Q, Real-Q CT&NG/MH&TV/

MG&UU.
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Table 3. Comparison of the results of GeneFinder and Real-Q assays according to the pathogens

Real-
Pathogen Assays Results © Kappa Agreen:ent P’(;OS* P(”fg : P value'
Positive  Negative Sum rate (%) o) o)
Chlamydia trachomatis GeneFinder  Positive 16 0 16 1.00 100 100 100
Negative 0 65 65
Sum 16 65 81
Neisseria gonorrhoeae GeneFinder Positive 2 0 2 1.00 100 100 100
Negative 0 79 79
Sum 2 79 81
Mycoplasma genitalium  GeneFinder  Positive 6 0 6 0.84 97.5 85.7 98.6 0.50
Negative 2 73 75
Sum 8 73 81
Mycoplasma hominis GeneFinder ~ Positive 20 1 21 0.94 97.5 95.2 98.3 1.00
Negative 1 59 60
Sum 21 60 81
Ureaplasma urealyticum  GeneFinder  Positive 18 0 18 0.96 98.8 97.3 99.2 1.00
Negative 1 62 63
Sum 19 62 81
Trichomonas vaginalis GeneFinder Positive 1 0 1 1.00 100 100 100
Negative 0 80 80
Sum 1 80 81

*Proportion of positive agreement (Pp), calculated as twice the number of agreed positives/(total number of specimens+number of agreed
positives —number of agreed negatives); and proportion of negative agreement (Ppg), calculated as twice the number of agreed negatives/(total
number of specimens-+number of agreed positives —number of agreed negatives). TP values were calculated by McNemar test for pathogens
with discrepant results.

Abbreviations: GeneFinder, GeneFinder STD I (CT/NG/UUYII (MG/MH/TV) Multiplex Real-time PCR; Real-Q, Real-Q CT&NG/MH&TV/
MG&UU.

Table 4. Interpretation of discrepant results

Anyplex Real-Q GeneFinder
Pathogen

Results  Intensity Results Ct* Interpretation Results ct' Interpretation

Mycoplasma genitalium P ++ P 34.62 True positive N No Ct False negative
P + P 35.99 True positive N No Ct False negative

Mycoplasma hominis P + P 36.43 True positive N No Ct False negative
P + N No Ct False negative P 37.50 True positive

Ureaplasma urealyticum P + P 36.94 True positive N No Ct False negative

*Ct ranges for positive specimens of M. genitalium, M. hominis, and U. urealyticumwere 23.09-35.99 (median 29.23), 19.70-36.43 (median
26.67), and 23.82-36.94 (median 32.49) by Real-Q assay. et range for positive specimens of M. hominis was 20.64-37.50 (median 27.35) by
GeneFinder assay.

Abbreviations: Anyplex, Anyplex II STI-7 Detection; GeneFinder, GeneFinder STD 1 (CT/NG/UUY/II (MG/MH/TV) Multiplex Real-time PCR;
Real-Q, Real-Q CT&NG/MH&TV/MG&UU.

EA & ek JIZEES] o]k kg nX]=dl, MG AR s e HEAEHIE AN HF
7% GeneFinder assay= A2 A Aol 244 nifte g (verification)3l| 4] 2Hlsl= Zlo] d @slrt. B 19| Z ol A
10 copies/ #LZ AJA|&F WhH, Real-Q assay2] probit analysis & £ 2709] MGo] Real-Q assayollAlE 742 WhH, GeneFiner
A ZA3to]| ot HAHZESHAIE 28 copies/ nLE AASEL Q) assayZ AT A el o F 3k A= Anyplex assayoll
o], GeneFinder assay®t} &t} s}ARF 2+ 2|2 Aol A A4 A RESZFET) <+ (Cigk HE 40-50) 2 vll§- 2 552 U9
RIS} HAAZ3HAIE 3 el Xol7t 9ol F FXE < o3 AT = ek 3, A ZF Apel7t e ul,

wheall laele AL AAelA obowl, AzAelA A AARe] eFu} A wel ol ofele 54§44 w
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HHE: v AR E AR A2 vt Auizizted WA Sl A5 = de 7z Aol &
ATrellA = vhg AR AR AAANNGS o]8ste] 652 izt WAAIE sk -+ A4S vla Hrbekgick
HiH: Aull7izked 19 WA PCR AAE Al8igt £ zko] DNA ZAAIS —70°Coll WEsrdT}. Chlamydia trachomatis
(CT), Neisseria gonorrhoeae (NG), Mycoplasma genitalium (MG), Mycoplasma hominis (MH), Ureaplasma urealyticum (UU),
Trichomonas vaginalis (TV)%E GeneFinder STD 1 (CT/NG/UU)/II (MG/MH/TV) Multiplex Real-time PCR Kits (Infopia, Korea;
GeneFinder assay)$} Real-Q CT&NG/MH&TV/MG&UU Kits (BioSewoom, Korea; Real-Q assay) 2 ZAFsIA ) F+ A <]
Anp} BN A, O ANNEFELQAILE o] elo] Auiizd €l MUAE HWESHE ok Aokl
Anyplex 1T STI-7 Detection (Seegene, Korea) o2 ZAlstod, 5 7l o]4ke] 7 A ollA] okl 73S Rkl o 2 shulslir)
A3l 8170 7% % GeneFinder assayoll A% 45712 ZAAoA = 63712 WA (16 CT, 2 NG, 6 MG, 20 MH, 18 UU,
1 TV)7} 725203, Real-Q assayoll A1 47709 ZAl|ol|A] & 66702 WA|(16 CT, 2 NG, 8 MG, 20 MH, 19 UU, 1 TV)7}
HAEE e} A A 24 A AE Al Baske Aol tisk F A Y82 93.8%3A tHKappa=0.87).
7+ WA UXE82 97.5-100%3] cHKappa > 0.8).

ZAE: GeneFinder assay®?} Real-Q assay Ztoll §-2I3k xbo] & A% = glolom, 7 vbs AAGER LA HA
B g AAA oA Aeiizhed o] WAAIE AEshe dl K83k 229 Zlolck [Ann Clin Microbiol 2017;20:1-6]
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