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Background: Cytomegalovirus (CMV) infection is a
major cause of morbidity and mortality in immunoco-
mpromised patients. We compared the abilities of the
recently developed Real-Q Cytomegalovirus Kit (Bio-
sewoom Inc., Korea) and the previously used PANA
mPCR CMV Detection Kit (Panagene Inc., Korea) to
detect CMV.

Methods: We analyzed 300 samples (whole blood:
262, urine: 37, CSF: 1) submitted for qualitative CMV
PCR testing during October 2011 at Yonsei University
College of Medicine Severance Hospital. real-time
PCR was performed with a Real-Q Cytomegalovirus
Kit and conventional PCR was conducted with a
PANAmMPCR CMV Detection Kit.

Results: The positive rates of both real-time PCR
and conventional PCR were 25.3% (76/300), and the
kappa coefficient (K) was 0.96 (95% confidence inter-
val (Cl), 0.93-1.00). The concordance rate of the
Real-Q Cytomegalovirus Kit and the PANAMPCR
CMV Detection Kit was 98.7% (296/300), and four out

M =

At A ZEuto] 2] 2(cytomegalovirus, CMV) 732 31377
oA ZUTAE ol R4 ABES] F03 Aol
CMVe] Hd7)5 et Az Qe 7|3]zkd Tl o3t &
& 27 S QeH12). 22 T AT o
Aol S7kshe Al R2[3.4] CMV e 2710l 7hdsl
AL 4 i Aol Aok Agtold

CMV Zgk wi oz Sy spAd A, nlole] s wiek
#, ARl F-&(in situ hybridization), FAEZAAH, 3
34923 (polymerase chain reaction, PCR) 5-©] Sit}. o]
< vl 7hgE A Al e] del o] 8Ea gl
2 $F 12571 Avtek CMV So|gAl7t Z5Em, w7
s At Agele 154 A3t ez gz emv 2

Received 30 July, 2012, Revised 2 November, 2012

Accepted 21 November, 2012

Correspondence: Seok Hoon Jeong, Department of Laboratory Medicine,
Yonsei University College of Medicine, 146-92, Dogok-dong, Gang-
nam-gu, Seoul 135-720, Korea. (Tel) 82-2-2019-3532, (Fax) 82-2-
2019-4822, (E-mail) kscpjsh@yuhs.ac

of 300 samples showed discordant results. If the
concordant results of 296 samples and the four re-
sults confirmed by direct sequencing were assumed
to be true, the sensitivity and specificity of the
Real-Q Cytomegalovirus Kit were 97.4% (95% CI,
93.8-100.0%) and 99.1% (95% CI, 97.9-100.0%),
respectively.

Conclusion: The recently developed Real-Q Cytome-
galovirus Kit showed excellent sensitivity and specif-
icity, and had a high concordance rate with the pre-
viously established PANAmMPCR CMV Detection Kit,
which uses conventional PCR. Furthermore, real-time
PCR could decrease the test time, as the electro-
phoresis step required for conventional PCR is not
required for real-time PCR. (Ann Clin Microbiol 2013;
16:19-24)
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1) AA[ZE SESACIMELS: PN 7A2] DNA 52 4%
3}=l QIlAamp DNA Blood Mini Kit (Qiagen, Hilden, Germany)
£ ol-8siict. A=A el wlg} citrate B EDTA 8H-5-31
A7t ol I 4-6 mL ™ol dextran 2 mLE FEFE A%
A A T QAF-& Felslelrl. o] & PBSoll AE-R-A1A 94
e F AFSNE 100% ethanolh 3918 &, o} A4lEelst
95% ethanol & A% 3 ALox 9] Az #4S 7% DNA

Helsiadctk 4, HHgd AAe A= QlAamp
MinElute Virus Spin Kit (Qiagen)& AH-&3}0] DNAE H&|3}
%t} Real-time PCR CMV 34| < glycoprotein B (gpUL55)
£ ZEZ3} 55 1HE0] A Real-Q Cytomegalovirus KitS o]-&3}
ek PCR WHE E3HE-3 FH]3E & ABI PRISM 700 SDS
(Applied Biosystems, Carlsbad, CA, USA)E o]-&3}o] 50°C 2
B 95°C 105, 95°C 202/60°C 302/72°C 302Z 453] HF2-3}
E 27108 ukeAZth. CMV DNAE VIC GAAIS, N
tZE4 (Internal control, IC)oll= FAM A& F-2sto] 7t
Zre] g3 AdellA ASE AEslar IX7h 012 A<
=] 71%F7](Cycle threshold, CtyE elslict. =T
CMV 9] Ctzgle] 2743 o3}, 1C2] CtEhe 40 cycle ]33l B
%3, PCR 295 &Rlepy] 913t SAd=TS 7Sole
CMVE 37 YehA a1, ICE A7} vehd-S ghalst
Ak AA A )42 MV Cgkol 40 vlate]al ICS] Cgk
o] 40 olslQl A= FA, CMVE] Ctgkol 40 o]/de]aL IC
Ctgkol 40 oJ3i’l 7%= A= FHAsIt

2) ZEEACIMHEIZ: Real-time PCROIA] AHg-3F Az} EU3)
WO & DNAE F%3 5, CMV 3419 ULS5 F-55 &
355 99k PANAmMPCR CMV Detection KitE o]-g3}o]
PCR= Al#¥&l3ict. 15 pLe] Rbg &S PCR tubeell &
g ¥, =3 AE DNASH oA diz, o4 dizds 44 5
LA ksl o] S 50°C 24, 95°C 105, 95°C 10%/61°C
252/72°C 307t & 453 WhE38 3 72°C 589 27102 vt
S A A} Wk AHE-S- ethidium bromide7} E3HE 2.5% 3k
ol 5 pLA E3 A7]dE3k T UV transilluminatoroll A band
= gelalgit. 9k ZAAE 80 bp (CMV)2 300 bp (IC) 27
o] g EFollA & 7 Qe b, 54 HAlelA= 300 bp
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3) HAIIMLEMM: Agarose geloll 9= DNA bandE A2k
o] QIAquick Gel Extraction Kit (Qiagen)Z -&ZA| At} <F 50
ng?] DNAE F¥ o 2 4o} kit W] amplification primerZ %
#3131 3730x1 DNA Analyzer (Applied Biosystems) AH]E- o]
S3lo] QA7IAGEAE Adesicl. E9A ZAel tisliAe
ARG TAE o2 AIE #08l9it) Real-Q Cytome-
galovirus Kit &4/ PANAmMPCR CMV Detection Kit 9421 2
7AA)9] 73$-oll= PANAmMPCR®] primerE AH-8-3lo] 418151
a1, ]9k 3 kel emv A I F8F FUHERL AA,
g, 24 A4 AAE EdE sto] A3kE elsich

4) SAAE|: stAel 54, 24 2F AXE, 47194
WS 7|Fo g g uIZ s Eo|EE MicrosoftAe] Excel (Micro-
soft corp., Redmond, WA, USA)% o]-&slo] EAstc) F+ 7
AL BbH el vl E 93l Analyse-it Method Evaluation Edition
version 2.26 software (Analyse-it Software Ltd., Leeds, UK)E
o] 8-5}o] kappa coefficients (K)E T} McNemar 7}o] Al
A Algalsit ool 0.05 vlatelH FAF o E &
o3 Zow slsict
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30089 2k F Ak, oARbE A 1687, 132033
AE 2 50.041(95% A= T2, 30.6-69.44)3Act. AvHY-E
7} 87.7%% FIAH $2K(12.3%) 2}t weker 7|4 A
sh->- Gl Aglo] 1754|(58.3%)E 7P wokeh. F2 A9 A
A262¢, 87.3%)7F 2= & AAe] 75+ 2615 Al
98 BE 3127} 204 u]ute]gitk(Table 1).
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Real-time PCRS ©]-&3F Real-Q Cytomegalovirus Kit2} L=}
PCR & ©]-&38F PANAMPCR CMV Detection Kit 27 76
ZAH| (25.3%)0ll4] FAlo]9 ) Real-Q Cytomegalovirus Kit 9F
4/ PANAMPCR CMV Detection Kit 9412 274, Real-Q
Cytomegalovirus Kit 24/PANAmPCR CMV Detection Kit %
AE 278A93, oldl whE F kit 7Fe] UXEL 98.7%
(296/300), B-UX] - 1.3% (4/300)33th. Real-time PCR¥} uk
PCR 7}¢] kappa coefficients (K)T 0.96 (95% 41277, 0.93-1.00)
07 H8 UXEE B9 o McNemar test Aol S HH 7hol]
A R felgt o]z} glalrk(P=1.0000) (Table 2). E%X]
7435 Bl 47iA1e] aAAA A, A ARSI ok 13AIE
Alelgt 37144 CMV IgM 24 o] Ut} Real-Q Cytome-
galovirus Kit %4/PANAmMPCR CMV Detection Kit 24121 2
ZAA9] real-time PCRE] Ctghk2 27k 39.87, 39.91F 73A|1%|9]
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40°1] 7}7+5). 32, Real-Q Cytomegalovirus Kit S4)/PANAm PCR
CMV Detection Kit %42l 2734]2] 7d-9-oll+ real-time PCRE]
CtEke 78 = aloleh. £94) Aol disiA = A a4
A g o AdkS BEUlg cMV A4S Felsiic
(Table 3).

A3t A 2967 AN S} A71AAGFA B AARIRol A &
olgt A347ANE #Hgheg & uf Real-Q Cytomegalovirus
Kit= 97.4% (95% A2 77k, 93.9-100.0%)2] HZ=2} 100.0%
(95% A1Z|F7E, 100.0-100.0%)2] Holed H3 IS =
SAAIEEE 2 100.0% (95% A1Z]7E7E, 100.0-100.0%), 99.1%
(95% A= T7F, 97.0-100.0%)2] A3+E JehHgitkTable 2).

Table 1. Demographic characteristics of the patients

Characteristics No. of patients Percentage (%)

Sex

Male 168 56.0

Female 132 44.0
Age (years)

Under 20 48 16.0

20-30 26 8.7

30-40 42 14.0

40-50 40 133

50-60 73 243

60 and over 71 23.7
Ward

ICU 37 12.3

General 263 87.7
Diagnosis

Hematologic disease 175 58.3

Solid cancer 13 43

Renal disease 23 7.7

Other* 89 29.7
Specimen type

Whold blood 262 87.3

Urine 37 12.3

CSF 1 0.3

2

3. ZAL g Zio] AQA|ZF H|

A4 AL DNA F%, PCR £3& 4], PCR Rk, A7
dF 9 HAow FAE] gldek guit L9 A
273419 248 73}, PANAMPCR CMV Detection Kit= 270

o] H Q& vk Real-Q Cytomegalovirus Kit= 200522 7
b QA7) o A rkFig. 1).
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Table 2. Comparison of real-time PCR and conventional PCR by
kappa agreement and McNemar test for detection of CMV infection

Real-time PCR (n=300)

Parameters
Positive Negative
Conventional PCR  Positive 74 2
Negative 2 222
Kappa agreement* 0.96 (0.93 to 1.00)
P value of McNemar test 1.0000
Agreement (%) 98.7

*Fever of unknown origin, penumonia, hepatitis etc. were included.
Abbreviations: ICU, intensive care unit; CSF, cerebrospinal fluid.

*Result is expressed as the value of kappa statistic (95% confidence
interval).

Table 3. Results of CMV antibodies on the discrepancy (n=4) between real-time PCR and conventional PCR

SaNn:);?le }t{iii- reglt— t?nfw Conventional (igﬁdv ?}Zgl squé;eci;g* Diagnosis CMV associated diagnosis*
1 Negative a Positive Negative Positive Positive  Hepatocellular carcinoma Leukopenia, thrombocytopenia
2 Positive  39.87 Negative Negative Positive Chronic myelocytic leukemia Leukopenia, thrombocytopenia,
enteritis
3 Negative a Positive Negative  Positive Positive  Acute lymphocytic leukemia Leukopenia, thrombocytopenia,
retinitis
4  Positive 3991 Negative ~ Not tested Not tested T Hodgkin's disease Leukopenia, thrombocytopenia

*The four discordant results were determined to be positive for CMV infection based on the results of direct sequencing and CMV associated
clinical diagnosis; "The Cycle threshold (Ct) of real-time PCR could not be obtained; "The results of direct sequencing were not determined

definitely.
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Fig. 1. Time for real-time PCR and conventional PCR per 12
samples.

olg]dk CMV Az WS A3 F e AEE XgHo]n
EslA B w]o] glrh16-18]. CMV ZH3de] Aleds =7]9)s
ghtolg]x X847} de] 220]ar gl o} IS A7) $3A
£ Agsta A3 AAE B8 MV 27] Ato] HZ o]t}
o] odtol|A] AJgdet MV LHF PCR WHH ¥} real-time PCR
.o 747} 3007 Z 76737(25.3%)0lA] A 01 98.7%
YA &5 Bk F2 o] Aehulo] AF 7] ¥
7} 2 32 Hol ojzE A ol uet N Agl ko
gk o] 4] 37} ZF71E o] Shin 5{19] (10%)°]Lt Choe 5
[20] (14.3%)5ct =& A Eol Bl HUQlog A7t=| i)
w3t 7 Wy 2 PCRE o8l ulssst §404 29
(UL55E HAESEF 39k 7]oll 22 dX&S Be 2
o7 A} ol ol AHE% Real-Q Cytomegalovirus
Kite 97.4%2] FZHE9} 100.0%2] Sol=8 B, o= o
2 349 real-time PCR AlES o]&3F Li §21] HIZE,
96.7%; S| %, 92.0%), Boeckh 5{22] (RIZHE, 80.1%; Eo| %,
93.0%)°] o1+ At =2 Fx]ct. Yuk PCR W)
real-time PCR "*] 7+e] A7} EU4X| g Aol tislA= <
71 QEA 2 3Ake] QIdAIRkS el 2 5H o Z CMV ¥
& gelsiole). 7GRS 7IFoE 9 ul re-
al-time PCR $1-54 727}e] 9Qlo& dF nlolg] 2 Fx|7F Y
obA] AEBHA| Fgt A5, CMV 1714 o], &A= A
&3 heparin B A EF #ol[23,24] 5= A & 5 ek
F7HH 22, real-time PCRE] Ctgk AR ol whE QIZHE Xlol9}
ghatolg] kAl Folgt 3l x| A7t Zzhol] ukE Ao
[25] T EYx9 9L 7FsAe] Atk

BUXE Bl 47 9] 3A} = wgdqlo|u) widy Acko &
x| g1} o] A& Whof meo] AslEl e, Tt

]

7GRN 24 A4S FEAAS W MY e

ro 1 fo o

Aoz Fckslodel. wEbA, A gk A% ¥ real-time
PCRAAHE A3t 3ot 7 AIX| o 413 29 3k2ke] <
4 el E Hol ool gt AL AT Dad Aog A7kl
ol FrH o2, Qi Fchol] whE Crgkel Xtololl dlsl Lol
ek CMV FHed-2 wlolaiau) g4, dlibo] sl e -2,
CMV A3 CMV 233 37 1) 3 ol A== WY, 2)
WS 1742 <3,000/ £L), 3) FAET7EAEZ(<100,000/ £L), 4)
v RZT5rs, 5) 744, 6) 7HEA A", 7) kel ) o
7, 9) Al F 270 o] &S UehlE SV de
&2 A eJslicH19]. CMV ZHETH(n=28)2] Ctak(F43k, 38.47;
95% A2 F7Y, 34.26-39.41) CMV AsFn=48)2] Ctzh(E
o}zk, 35.18; 95% Al F7E, 33.16-37.21)l v|#l =k P=
0.0277). CMV 7t Zlclol] glo] CMV DNAS] ok} 914 4
ko] A ol dfstod= o7 =glo] gler} CMV DNA F4]7}
=2 e FodelEl sleEke AAEQl cMy Agke] 913
To2A AT Il x5 Hed Ao FA% B
7} 9101[26,27] oFF] CMV Aglo| Zlghke] 7] ¢k Zhalol]l thsl]
A& A2 CMV PCR A7 228 7102 ik ek

71€2] PCR ¥} real-time PCR Aol 4225 A7 H]
& 73 DNA % ¥ whe23hE FuAIhe 354019l
U} B4 Aol A& real-time PCRoO| £ T A|7ko] 495915
CR HFE ghAlol| A= QR PCRo] 1] 71 AJ7HS B Q& &%)
t}h. 53], Uk PCRE 75 #7145 A7} vEEA] 2 Q3o
3
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Ax| A 072 705 X A7k 2527} et 71&2] PCR¥}
+ 22 real-time PCRE AuFA el A7k 427} A1 PCR HF
27 % ATE A& F o] A4, Bt Wio g gt
= $Ach28].

AEH O Z real-time PCRoY| 28t Real-Q Cytomegalovirus
Kite CMV 27| RIgh, 218 3 3% S7kE g2 e Ae=l3
T Y= AESE Geld Ao A7) w3k PANAmMPCR
CMV Detection Kit?Hse 52 UX|&-& Ko 7]E8] PCR HAAE
A = e AEE AAHeE AeRe 7heAde] Ak

ZAe 2

2 AT @ vle] LAl Qd7m] Al SJsto] o] Foixl ZISl.

o2

-

&

MO

1. Paya CV. Prevention of cytomegalovirus disease in recipients of
solid-organ transplants. Clin Infect Dis 2001;32:596-603.

2. van Son WJ and The TH. Cytomegalovirus infection after organ
transplantation: an update with special emphasis on renal transpla-
ntation. Transpl Int 1989;2:147-64.

3. Jung KW, Park S, Kong HJ, Won YJ, Boo YK, Shin HR, et al.
Cancer statistics in Korea: incidence, mortality and survival in
2006-2007. J Korean Med Sci 2010;25:1113-21.



10.

11.

12.

13.

14.

15.

16.

. Cho WH, Kim SI, Kim MS, Ahn C, Bang KT, Jeon KO, et al. A

proposal to activate organ donation: report of organ allocation
study group. J Korean Soc Transplant 2009;23:8-14.

. Lautenschlager I, Suni J, Ahonen J, Gronhagen-Riska C, Ruutu P,

Ruutu T, et al. Detection of cytomegalovirus by the early-antigen
immunofluorescence test versus conventional tissue culture. Eur J
Clin Microbiol Infect Dis 1989;8:610-3.

. Sheehan MM, Coker R, Coleman DV. Detection of cytomegalovirus

(CMV) in HIV+ patients: comparison of cytomorphology, immu-
nocytochemistry and in situ hybridization. Cytopathology 1998;9:
29-37.

. Boeckh M and Boivin G. Quantitation of cytomegalovirus: me-

thodologic aspects and clinical applications. Clin Microbiol Rev
1998;11:533-54.

. Lee YW, Nam MH, Lee JH, Lee NY. Comparison of polymerase

chain reaction method and CMV antigenemia assay for diagnosis
of cytomegalovirus infection in transplanted patients. Korean J Clin
Microbiol 1999;2:177-81.

. Guiver M, Fox AJ, Mutton K, Mogulkoc N, Egan J. Evaluation of

CMV viral load using TagMan CMV quantitative PCR and
comparison with CMV antigenemia in heart and lung transplant
recipients. Transplantation 2001;71:1609-15.

Delgado R, Lumbreras C, Alba C, Pedraza MA, Otero JR, Gémez
R, et al. Low predictive value of polymerase chain reaction for
diagnosis of cytomegalovirus disease in liver transplant recipients.
J Clin Microbiol 1992;30:1876-8.

Kearns AM, Guiver M, James V, King J. Development and evalua-
tion of a real-time quantitative PCR for the detection of human
cytomegalovirus. J Virol Methods 2001;95:121-31.

Allice T, Enrietto M, Pittaluga F, Varetto S, Franchello A, Mar-
chiaro G, et al. Quantitation of cytomegalovirus DNA by real-time
polymerase chain reaction in peripheral blood specimens of patients
with solid organ transplants: comparison with end-point PCR and
pp65 antigen test. J Med Virol 2006;78:915-22.

Lisboa LF, Preiksaitis JK, Humar A, Kumar D. Clinical utility of
molecular surveillance for cytomegalovirus after antiviral prophy-
laxis in high-risk solid organ transplant recipients. Transplantation
2011;92:1063-8.

Seo S, Cho Y, Park J. Serologic screening of pregnant Korean
women for primary human cytomegalovirus infection using IgG
avidity test. Korean J Lab Med 2009;29:557-62.

Kim YK and Kim DW. Seroepidemiology of human cytomegalovirus
in healthy adults measured by means of the anticomplement im-
munofluorescence technique. Korean J Infect Dis 1992;24:87-92.
Tun N, London N, Kyaw MK, Smithuis F, Ford N, Margolis T, et al.
CMV retinitis screening and treatment in a resource-poor setting:

Seri

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Jeong, et al. : CMV Qualitative Assay Using PCR 23

three-year experience from a primary care HIV/AIDS programme
in Myanmar. J Int AIDS Soc 2011;14:41.

Schmidt U, Metz KA, Soukou C, Quabeck K. The association of
pulmonary CMV infection with interstitial pneumonia after bone
marrow transplantation. Histopathological and immunohistochemi-
cal findings in 104 autopsies. Zentralbl Pathol 1993;139:225-30.
Engelhard D, Naparstek E, Or R, Nagler A, Jacobs J, Shahar MB,
et al. Ganciclovir for the treatment of disseminated CMV disease
without pneumonia in allogeneic T-lymphocyte depleted bone mar-
row transplantation. Leuk Lymphoma 1993;10:143-6.

Shin HJ, Kim HK, Kim HS. The usefulness of PCR and early
antigen immunostaining as a rapid identification method of cytome-
galovirus infection. Korean J Clin Pathol 1998;18:452-7.

Choe WH, Kang JO, Choi TY, Ahn Y. Detection of cytomega-
lovirus by Dual-PCR. Korean J Clin Microbiol 2006;9:96-101.
Li H, Dummer JS, Estes WR, Meng S, Wright PF, Tang YW.
Measurement of human cytomegalovirus loads by quantitative real-
time PCR for monitoring clinical intervention in transplant recipients.
J Clin Microbiol 2003;41:187-91.

Boeckh M, Huang M, Ferrenberg J, Stevens-Ayers T, Stensland L,
Nichols WG, et al. Optimization of quantitative detection of cyto-
megalovirus DNA in plasma by real-time PCR. J Clin Microbiol
2004;42:1142-8.

Miller MJ, Bovey S, Pado K, Bruckner DA, Wagar EA. Appli-
cation of PCR to multiple specimen types for diagnosis of cytome-
galovirus infection: comparison with cell culture and shell vial
assay. J Clin Microbiol 1994;32:5-10.

Beutler E, Gelbart T, Kuhl W. Interference of heparin with the
polymerase chain reaction. Biotechniques 1990;9:166.

Gerna G, Zipeto D, Parea M, Revello MG, Silini E, Percivalle E,
et al. Monitoring of human cytomegalovirus infections and ganci-
clovir treatment in heart transplant recipients by determination of
viremia, antigenemia, and DNAemia. J Infect Dis 1991;164:488-98.
Drouet E, Colimon R, Michelson S, Fourcade N, Niveleau A,
Ducerf C, et al. Monitoring levels of human cytomegalovirus DNA
in blood after liver transplantation. J Clin Microbiol 1995;33:389-
94.

Zipeto D, Morris S, Hong C, Dowling A, Wolitz R, Merigan TC,
et al. Human cytomegalovirus (CMV) DNA in plasma reflects
quantity of CMV DNA present in leukocytes. J Clin Microbiol
1995;33:2607-11.

Garrigue I, Boucher S, Couzi L, Caumont A, Dromer C, Neau-
Cransac M, et al. Whole blood real-time quantitative PCR for
cytomegalovirus infection follow-up in transplant recipients. J Clin
Virol 2006;36:72-5.



24  Ann Clin Microbiol 2013;16(1):19—24

Real-Time PCR1 ¥t PCRZ O| &%t
Cytomegalovirus 7§/ HAQ Hlul Ff
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Hi&: Cytomegalovirus (CMV) 71> WA #o] Aslxo] e 2219 olska}t Ade] Fast lolrh o] lFtollA=
CMV 7ZE5 $Jsl el 7HekE Real-Q Cytomegalovirus Kit (Biosewoom Inc., Korea)2} 7]<& A%<l PANAMPCR CMV
Detection Kit (Panagene Inc., Korea)S H|i H7}s}ich.

g AlEgks vl 20111 1080l Q&= cMV A4 PCR ZHA 3008 x(AE ZA: 26270, &H ZA A 3770, = 5H
Al UDHE ez B4s19 )k Real-time PCRS Real-Q Cytomegalovirus KitE o]-£3}91 1 U4 PCRS PANAmMPCR
CMV Detection KitE ©]g3te] CMVe| A& F9E T3F A7 ¥ AE fidssicl + W 749 Aol & vlasla
U] A Hol= AAle A7IAAHAE Akt

Z1}: Real-time PCRZ} Y8l PCR 25 A S-S 253% (76/300)3)2 - ¥H7+2] kappa coefficients (K)= 0.96 (95% A1)
TF7F, 0.93-1.00)012tF. Real-Q Cytomegalovirus Kit®h PANAMPCR CMV Detection Kit ZF2] U288 98.7% (296/300)3A.3L
o] Z, 47Me] ZAAlA BAA3E A7} Vbl 7 W 7he] U3t AaE 1l 296 A A7 DA E 2kAt
ddEAE EOIE el 4 Ao A3E #zke g & o, MZEo| H7staiA} $l+= Real-Q Cytomegalovirus Kit= 97.4%
(95% A2 7, 93.9-100.0%)2] WIZES} 100.0% (95% A2 FZE, 100.0-100.0%)2] o)X, 100.0% (95% A1=2]|77F, 100.0-
100.0%)2] FFAIZFE, 99.1% (95% AZ]TF7E, 97.0-100.0%)°] w35 EE Kok

AE: # < 7NE Real-Q Cytomegalovirus Kite 58 RIZAES} S0l 8 WY, 7|ES] Yut PCR AL &2
A =E Hlrk B3, real-time PCR W2 URE PCR W ] 271945 HAI7E He3A] gbot A4 48 Al7ks ©h5A]
4 9tk [Ann Clin Microbiol 2013:16:19-24]
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