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Evaluation of Biosewoom™ Real-Q Cytomegalovirus Quantification kit for Cytomegalovirus
Viral Load Measure

Woon Bo Heo, M.D.!, Dong Il Won, M.D.!, Yoo Li Kim, Ph.D.2, Myeong Hee Kim, M.D.>, Heung Bum Oh, M.D.?,
and Jang Soo Suh, M.D.!

Department of Laboratory Medicine', Kyung Pook National University Hospital, Daegu; Biosewoom Institute of Bioscience & Biotechnology?,
Seoul; Department of Laboratory Medicine®, University of Ulsan College of Medicine and Asan Medical Center, Seoul, Korea

Background : Rapid and accurate laboratory tests are essential to detect cytomegalovirus (CMV)
infections in solid organs and haematopoietic stem cell transplant recipients. We assessed the real-
time quantitative PCR (RQ-PCR) technology for its usefulness in detecting CMV DNA.

Methods : We evaluated the analytical performance of CMV RQ-PCR using Real-Q Cytomega-
lovirus Quantification kit (BioSewoom Inc., Korea). To evaluate its clinical utility, we also compared
it to pp65 antigenemia test, an immunostaining method, on 343 samples of total 84 patients, includ-
ing 63 transplant recipients.

Results : The detection limit of RQ-PCR was 63 copies/mL and none of hepatitis B virus, hepatitis
C virus, or human immunodeficiency virus showed a cross-reactivity with CMV. Total coefficient of
variation (CV) was 10.4-19.5%. It detected CMV DNA in a linear range from 1x 10? to 5x 10" co-
pies/mL (P<10", R?=0.9994). The qualitative positive rates of pp65 antigenemia test and RQ-PCR
were 4.7%, 16.3%, respectively and concordance rate between the two tests was 84.8% (£ =0.221,
P<10%). In comparison of quantitative results, the correlation between two tests was significant (r=
0.45, P<10™). In comparison among three groups by pp65 antigen level, CMV DNA level obtained
with RQ-PCR increased significantly (P<10® and P<107, respectively).

Conclusions : The RQ-PCR is easier to perform than the immunostaining method, has good ana-
lytical performance and reflects the blood level of viral DNA well. It may be a new method substitut-
ing the pp65 antigenemia test. Further studies determining RQ-PCR value starting pre-emptive ther-
apy will be required. (Korean J Lab Med 2007;27:298-304)

Key Words : RQ-PCR, pp65 antigenemia test, CMV DNA
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CMV Real-Time PCR

olgdx AR AHE ASHOT FH) daNE A&
A8 AL BEHoIn, ofe) T1A) AN FAME BT

Yol A CMV pp65 AR=ehl & AZe1E ppe5 FAAAPE A
F7H] CMV 299 xFAA R de] AlgEo] giti{2]. 1
2u} pp65 &

AR A o] FAYLRE o|FAR Y 74
ol AA AE SFde A, wR FAA, e Uk Fe
FAR Sl BAA 2 WAkl TS} olF0iA IR slel
HAES Solee] Apoj7h A, 53] o]4] Fu} YA F FOE
STTRHETS Holg A AAE Al of#e s
A& /AL JH3, 4], FFEL A (PCR) & o] &3t
CMV-DNA A/37A17} pp65 SAZAE T o ¥iztsitty 4
Ao, FEAAN AFTAS ESNA Eela Bolky
PHAZES} Sol] YA el AT, 6], WRlel AT
A 2gah A3 (real-time quantitative PCR, RQ-PCR)
I} e TS o]dste] Hloly s & FAs= Aol CMV
el Qi AAIE 2 YA, U, SO} £E Wy of
Yt st &8 AL 7Fsete, ppes FLAAE A
T e MEL AAPHCE F5 Wy ST7],

olof] ARELS FujolA EH CMV RQ-PCR 7]E9] £

A AN BAGAE pp6s FAYAH
el 994 483 st sl

1. CHY

B4 A Brl= CMV B2 Z340E DNAS CMV 4

Table 1. Classification of the patients in this study

No of CMV infection
| Il Il

Underlying disease No

Transplant recipients 63 16 1
Peripheral blood stem cell 49 12 1
Bone marrow
Kidney
Liver

HIV infection

Hepatitis

Gastroenteritis

Pneumonia/Pneumonitis

Pericarditis

Chronic renal failure

Leukemia/Lymphoma

Aplastic anemia

Systemic lupus erythematosus

Total

— 2 NN =22 AEANNPRAOW= 0N
-

[oe]
@

17 3 1

I, Asymptomatic infection; II, End organ disease; Ill, CMV syndrome.
Abbreviations: CMV, cytomegalovirus; HIV, human immunodeficiency
virus.
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o gAate] ARSIt fl8te], 2006 7
2HH 20079 19714 3ol CMV pp65 LA 929
6399 o] e AS 3 X 849 (52, of 329, AF 0-
704, ﬁgﬁfﬂﬂg 384) 9] 3437AAE HYLZE ST Table 1).
T s F TR 2 AR, Ht FAAA ST E

oA e

14
3lo|lck. A= EDTA &71e] jH sk SA] AAbe] A3
o F54 CMV 92 54 80l pp65 F<olvt CMV DNA

7 AEE AR g 5 1790l ©] F ganciclovirZ 4
Bk HRe. BRl= 79 A EE WA 22 3R 10“301
1;].. ZA8LA @/\})\1- CMV 7L030ﬂ p,]z‘f} _r]oj u}uloﬂ /K]Z]—E}-

B 02 3@

]‘?i/\i gancu:lowr X]_ﬁoﬂ k3l CMV
vpo] g2 S840 7|EE ek ks 19|t Table 1).

9 HhH

1) RQ-PCREo]| /st CMV DNA Azt
QIAamp DNA Blood Mini Kit (Qlagen Hilden, Germany)E
AMESte] 500 pLe APZHE] DNAE FE38IGch ol Uj%

) Z(internal control, IC) DNAZ x47]-0}04 FEgozN ik
F& 9 3E B L7 e S BIE F JEE Stk
RQ-PCRE CMV 44 WY glycoprotein B ( «] 64 bp A

719] AAES SEFES 79+ Real-Q Cytomegalovirus Qua-
ntification kit (Biosewoom Inc., Seoul, Korea)E A3
5 ulL9 ¥%3% CMV-DNA ¥ kit W} CMV EF DNAE 20 uL
o] W& (master mix) o]l #5312 ABI PRISM 7000 SDS
(Applied Biosystems, CA, USA)ZE o]&3lod 50C 2%, 95C
105 0]Z 95°C 20%/58°C 302/72°C 302E 453 whEaldnt

CMV DNAdE VIC FAAE, WEhzEAdE FAM 4
AAE Faste] Wre] &3 Adelx] AEs YR=EZ9]
threshold cycle (Ct) M7} 33+3 cycle oo E= AL 3
ettt &gt v wk3mitk PCRE] L& 89I87] 918 57
RS SAUZFA A S0 A3t UL EXE E}"Jﬁ}ﬁ
CMV EZF DNAY %o th3l Ct o= EF ¥
Ao the)ate] A e CMV DNAZ copies/uL
s tach ZF HAdefx] AdtE CMV DNA §%
(copies/puL) ol ¥ FZ% DNA FI(uL) & FH3laL F3Eo Ab
5 AA F(500 pL)CE pFe] Fol AA 1 mL W EA
Sl= CMV DNAZE Alets

mlm
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mLdl| pentastarch (Pentaspan 10%®: A¥
SFE. 89 99) 1 mLE 4] MATE HeAsk, BASIT A

= oE T Axdste] 7 ggto]=el 200,000
e BE7t A EE Sk £80]EE 1% paraformalin

FHOZ 4C 1087 24 F Qiattzd o2 M H3}Y, metha-
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nolE -20C 10%7F 34 § A&oA AZXAHT Hg A4 44
2 Clonab CMV alkaline phosphatase anti-alkaline phospha-
tase (APAAP) kit (Biotest, Dreieich, Germany)Z AR&-3}o]
Algeinh. gefol=el CMV pp6s Fel e FEEIA
(Clonab CMV, Biotest, Dreieich, Germany) 50 uL& Z 713t
T SR 37TC 1587 A AREdoR F oW
AHsTE oA 50 L H7F §F thA] 37C 1587 FA.
OJAtdEN O 72 A2 & APAAP complex 50 uL& #7Fsl2
37°C 1587 32310t A2 & 50 uLe] substrate chromo-
gen® WHE-A]7]2 Mayer's haematoxylin (Sigma-Aldrich, St.
Louis, MO, USA)O.2 t% dasle] 2skan Ao BE519
th. Az= 200,000719] &8 (peripheral blood leukocytes,
PBLs) @ ¥ A= & B3

3) RQ-PCRe| 24 &5 T7t

uzE H7EE 98] 10,000, 5,000, 1,000, 500, 100, 75, 50
copies/mL FE8 CMV #FZHAUE DNAE AR-aSiTh
7 FET 1508 wHE AR 8l

Sol H7kE Slalir= CMV pp65 FAAAIA S0 A]
Absolute CMV PCR kit (Biosewoom Inc.)Z Alg3 CMV
473 PCReIM 5491 207419k ACCURUN 325 HBV DNA
kA thzx ZAA(BBI Diagnostics, MA, USA), ACCURUN
HCV RNA performance panels (la, 1b, 2a, 2b, 3a, 3b, 4,
4h, 5a, 6a F7%}3), ACCURUN HIV-1 RNA performance
panels (A, B, C, D, E, F, G, H §44%) < o|&3td 54
Z79A RQ-PCRE Al33ly At o2& Felsidich

AT (coefficient of variation, CV) F7FE $3I-= 1 x10°,
1X10° 1x10% 1x10° 1X10° copies/mL =% CMV ZF
ZEAHE DNAE ARt 7 wimfh 5U7F shfel 2417
oj/fe] AL E 2314 Alsigly, v A wjuit} 53] ghE
ZA3se] & 50818 AT o A#E AR W (within-
run), A ZHbetween-run), AAFY 7H between-day) CV
£ H7bskth B DNA A% gk b ofyzh Ct ol tisix=
Blo] AE #A T

A4 CMV EF Z20E DNAES 1x10° copies/mL
FE 110" HAelA 109 FR A% g4 = 9 5x10"
copies/mL =% &l (Z117] %) 7} FTrit}h 834 WhE
S5t AAAE HkskiTh

F

oL

4) CMV Ze| At 25

CMV 742 2002 Ljungman 5[8]¢] Al we} A5
ojv} 7] 71559 &) glo] o AANAEA Hielg At
, Wibo] AZEHe 4¢E S5tk CMV gH 7] FE>
g ol AHAA 23 Aolu WA 5o AALE 53
491 CMV F3to] R E 7%, CMV Hjolg|
T 38C o] B, IF AT
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2 252l 4g2| 9f 39l

e

(<4x10°/L) 3& Paa74aZ(<150x10°/L) & E8kst CMV
7z

5) SAXE

SPSS (version 115, SPSS Inc., Chicago, IL, USA)E o] &
atod I 7] A AFHYdHEAE NS, pp6s #
AAAL A3l wat Al 7£9] RQ-PCR Z3} u]w A EARERA 5}
AFAHO R Scheffe's testE 3% th RQ-PCRE] 4 45 ¥

THIA HA AE BEE Probit B4 E319] 95% AlF4520)

A Q39 AL NI AREA o H78l9 T P<0.059]
W EAFCE fo3t Aoz AAHTh

My

1t
1. RQ-PCRe| M M5 &7t

1) giAe

100 copies/mL A9 EEoME 25 1009 GAHES B
901, 75 copies/mL EEolA 15032 WHEAAL 2 1453] )4
Aol HEH ] 97%, 50 copies/mL 2] Z$-E 87% (130/150)
o] JHEZ HEHUHNTable 2). WHE SHS ARE o] &
Probit #4ellA 95% AFFEOR AAH= A S FF
ZHe 63 copies/mL (95% AZ]F7F 58-75 copies/mL) ©] i th

2) S0l=

CMV pp65 39 F4JoldA CMV A4 PCR =721 2044
9} ACCURUN 325 HBV DNA %A ti= ZA, ACCURUN
HCV RNA performance panels (la, 1b, 2a, 2b, 3a, 3b, 4,
4h, 5a, 6a FAAE), ACCURUN HIV-1 RNA performance
panels (A, B, C, D, E, F, G, H §:2&)¢lA CMV DNA7}
SEZHA oo} A Holke 100% ] ATH Table 3).

3) HU=(cv)
1X10% 1x10°, 1x10% 1X10° 1x10? copies/mL =%

Table 2. Analytical sensitivity of Real-Q CMV Quantification kit

Input CMV Result

(copies/mL) Replicates Positive reaction %
10,000 150 150 100
5,000 150 150 100
1,000 150 150 100
500 150 150 100
100 150 150 100
75 150 145 97
50 150 130 87

Abbreviation: CMV, cytomegalovirus.
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Table 3. Analytical specificity of Real-Q CMV Quantification kit

Internal control

CMV (VIC)* iy

Hepatitis B virus -
Hepatitis C virus 1a -
Hepatitis C virus 1b -
Hepatitis C virus 2a -
Hepatitis C virus 2b -
Hepatitis C virus 3a -
Hepatitis C virus 3b -
Hepatitis C virus 4 -
Hepatitis C virus 4h -
Hepatitis C virus 5a -
Hepatitis C virus 6a -
HIV A -
HIV B -
HIVC -
HIVD -
HIVE -
HIV F -
HIVG -
HIVH -

+ 4+ + o+ o+ o+ o+ +

*VIC and FAM are the reporter dyes.
Abbreviations: See Table 1.

Table 4. Comparison between pp65 antigenemia and CMV DNA
obtained with RQ-PCR among 343 samples

pp65 antigenemia*

Total
Positive Negative
CMV DNA*
Positive 10 (2.9%) 46 (13.4%) 56 (16.3%)
Negative 6(1.7%) 281(81.9%) 287 (83.7%)
Total 16 (4.7%) 327 (95.3%) 343 (100%)

*Concordance rate 84.8%, Kappa coefficient 0.221 (P<10°).
Abbreviations: CMV, cytomegalovirus; RQ-PCR, real-time quantitative
PCR.

sl DNA A% o] AARM W CVE 247 86%, 89%, 7.1
%, 13.0%, 139%, 7 7+ CVE 10.0%, 61%, 94%, 9.6
%, 143%, A 7+ CVE 242 99%, 4.8%, 94%, 66%, 132
%0|Qt}, & CVE 247+ 12.8%, 104%, 11.6%, 165%, 195%°)
Ak Ct 7] AARE W cVE 2H2E 0.7%, 0.6%, 04%, 0.7%,
0.7%, AN 7 CVE 26%, 19%, 2.0%, 2.1%, 16%, 7AAt
A 7F CVE 13%, 12%, 13%, 11%, 07%°|ith. & CVE=
7Y7+ 25%, 2.0%, 2.0%, 21%, 1.7%°|3h.

4) Ay

1x10° copies/mLEE 5x 10" copies/mL<] % H oA
28 A3 Bd(y=a+bx)lA] b=09962 (P<10), R*=
099942 o] & HJol A FAA o] S5} th(Fig. 1).
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y=0.9962x+0.0524
R°=0.9994

Estimated CMV DNA concen-
tration (log copies/mL)

o [aS] = (o2} [oe)
T

2 4 6 8 10 12 14
Nominal CMV DNA concentration (log copies/mL)

o

Fig. 1. Linearity range of Real-Q CMV Quantification kit.

CMV DNA log copies/
mL
o - N w Ny (62] (o]
*>

—o—o L L )

R 10 15 20
pp65 antigen positive cells/200,000 PBLs

o4

Fig. 2. Quantitative comparison of pp65 antigen values and CMV
DNA levels obtained by RQ-PCR (r=0.45, P<10™).

Table 5. CMV DNA levels according to the pp65 antigen levels

Patient group N CMV DNA levels*
(pp65 antigen positive cells/ (Logr copies/mL)
200,000 PBLs, N)

0(N=327) 0.381.03
1-10 (N=12) 159'+1.73
11-20 (N=4) 5.23'+0.31

*Mean£SD. 'Scheffe’s test, P<10%, and P<107, respectively, compared
with the group above.
Abbreviations: CMV, cytomegalovirus; PBLs, peripheral blood leukocytes.

8t RQ-PCR2 AR Xg

o=/ 1o

2. pp65 BEZAIS} HIIE 8
7}

1) MH B&F ZA oMl H|m
T A N, 249 o] HlwlA 3437A] F pp6s
A RQ-PCRY &S 247t 4.7%, 163%°1903, ALAE=
Z}z} 167]/200,000 PBLs, 5.63 1og1o copies/mL (424,281 copies/
mL) oIt F ARl Y& 84.8% ] ATH Table 4).
T Axe A At vwA], T A £ A o] §9
B tHr =045, P<10™7, Fig. 2). pp65 ALHAE 7|Z220E A
(070, 1-1070, 11-2071/200,000 PBLs) 2.2 WFS ), CMV
DNA FF& 747} 038, 159, 5.23 logiy copies/mLE Al 78
27171 %9319 tH(Scheffe AR, P<0.05, Table 5). WehA,

s
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Table 6. pp65 antigenemia and CMV DNA levels according to
the clinical status of CMV infection

pPB5 antigen s\ DA levels

(pOSitiVe cells/ (LOgTO COpieS/mL)
200,000 PBLs)
Asymptomatic CMV 15+£3.9" 2.72+1.54*
infection (N=17)
CMV end-organ disease (N=3) 0,0,0 0,0,5.06
CMV viral syndrome (N=1) 16 5.20
*Mean=£SD.

Abbreviations: See Table 5.

RQ-PCR #rke €% CMV 58 Hlud 2 igske 20%
= 7 A3

riot
(o)

A olAb 220 [m}2 H|T(Table 6)
A} & ete gow Aejg T2l 7k 8%} 179
oA, pp6s L 1.5

41>
e
ofN

o

5439/200,000 PBLsZ H|1% wekA|gk

CMV DNA<+ 27274154 logyy copies/mLE H| 14 ThoFsl {9
£ B3tk olF F A8 ARE o 3 54 ¥ 9] CMV

DNA =& 747} 2.77+1.73, 2.67£1.49 logyy copies/mLE A}

0|7} 1 tH Mann-Whitney test: P=0.74).

CMV et 7] 28k $7 35ellA, BF pp6s LA &
Aol 3 Huk RQ-PCR °W(5.06 logio copies/mL)°]31th
CMV HlolH 2 Z35 342} 1% pp6s 3 FAAE7E 1671/
200,000 PBLs, CMV DNA7Z} 520 logio copies/mL¢]ith

T mT
<nk 7L<>ﬂo]1,} o] ‘}7\3

o] Q= A7) &
L B
12}7“{3 S CMV HEAHWSS Hols EJZ} W @XHE] HPO]
o) &

_“Ei
>.
1o 4
34:
e ©
oX
oty
.
jus)
£
—
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lo,
24
N
N
sleA
=2 9
1o
=0
N
o
Oft
ol
s
2i
N
o
>,

A iAo A CMV # &

& o)y Fo| A4S AMske 71 E pgolni[12], FANR

£ Vg £ woleiz A

S22 ol A7l &7 6‘}1 o]Eolx e CMV

& ¥ o= A ArHIs,

CMV 7Hi3 47kst Astoge] e ] 9 A

Ql ol s A57F e o] &I L 2 2857t 2%

2 A%/ gEME CMV 2de 2o A 5 Y= A3
AL Szl Eojof gtk

AYH PCR wlolel2 79 29812 #4544 7

/\} Hol—l?j oz 01)\]-7<4 oz \:1]7/] o]&g;_ E_U:]

el
H0

2 252l 4g2| 9f 39l

A%A PCR AE olgalA wlolel gt CMV e
FHS lolelz AR BRE W 2 FAse

o] gti15, 16]. AZA PCRS PCR ko] &5d
A5l= end-point PCR3} WH&-9] 7} F=7)uit} AA]

(2

fore
oX,
o

o

2 )
%9

J[N'

ofo o oX 1o M AL > > ox i

F40] 7153 RQ-PCR 7]Ho| 2t} End-point PCRE =
H DNA AEE $31A4 PCR T@A7} WtEA] HQste] 9
7187} S7ketal Ak =g E o] Bo] Ex gAlAel gl

F AT Hud Frh E FHF SFAES SAToEN
T e AFAFHE 7Idis] P& ¥ RQ-PCRE PCR ¥t
o] 27, & T& AHEo] A5 2ul2 ek el

—

exponential phase) oAl 40| o] Fo|XBE A}l AHE A

Ao]j_;gaktﬂ_l,]tl_gu };‘:1/\] ‘_H/\Aog 7:]‘,,}._ Hul—g]oé
T 9lom AAE 35]' 17} &olgk A5o] gleH 10, 17, 18].
o] 7N RQ-PCRE 24 A #7MIM, 95% A=<
02 AAE = AE3E 63 copies/mLo) Y, AARE W, 7
ARk 7 8 AR 7 AEEE $9ERAh 1X10° copies/mL
HE 510" copies/mL 2] F& HIA 9] A4 HrNE

e A3E B

T A M4, 4 WA HmelM, RQ-PCRL 16%%
pp65 FAHARE 47%9 FHES HAL, T AA] A&
84.8%°1th. A Az v, F HAL FX¢ AFEAel %
O3 tHr=045). ppts FAHALE 71FoE Al FO& W
< W) FYNEFIE S7H wel CMV DNA 4 23
S7k8ted RQ-PCRE 8% CMV FF5 HA & wigdste A
SF AZtEY ppe5 FAAAE AT F AT MELE AR
7= AT

2749 CMV 4 82 1784, 88 A58 & +3%
32 & ¢ CMV DNA $F& Ao|7} §lojA] RQ-PCRY)
¥ 7hsAdel dAEH oW & AT Y CMV AJ A
W3 ol pp65 AL FAel) wEel g s)Ae &
it 75749 CMV 749 SiAjel| A AAIZ CMV A3ho)
e Ziix]% &3t HA A8ARE A4 0}7] °]‘3H CMV

o
=
o
=

[‘-10

1

te B £

3
Eo| HYHT JEE 1[19 20] ololl dhgt %%7} = BL% 2
E A7t
o] Ao A pp65 LA kA 17%, RQ-PCRo|A T ok
920 A7t 134% 2 EYAE BYeH AACEE WA WY
o] W7k e] 2}o]Z CMV DNA7} pp65 S9ETH H BE A]

S

o

Jo] AZE= A, T ArAF AR = ASE7 AR o
2 A, A gAY 71eA 2R g A = AT
& Au2l]. CMVE 7k AAA7IE 7P & Hlelg AR

CMV 484 230-235 kbpe] 48] F 7hek DNARE FA o]
A, 23070¢] AXA] &= open reading frameS T3S 11,
22]. CMV frAAdl= Al 2Ele & BEE 99 (highly con-
served region)©] ¥HA YU, IE1 32 major immediate-early
(MIE) 24 9%, DNA $884 +874 9, ¢B +24
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gojolty MIE 312k MIE w9l ppUL123S, DNA %
4§77 DNA Z46] Hojats ULME B4 32 9
Tl gB (gpULS5) = AME7F Azt Fojgiri{23]. o] &
TFolAE gB iR s Sk AEAY A4AE RQ-
PCRE& Algaton HHYo] o g ah= ppbs U
CMV Z2] 7], Z immediate-early phase (IE), early phase
(E), late phase (L)¢] Al @7 & L phaseclA 9=l whi)
ojti{21]. o] At 15 1SR AJgdt 53] AL 5 43]¢l
A pp65 LEk o CMV DNAE 24 (UmA 13= & o
)9 AFE B 3t 19 AAEd, 54 "ZY Iy
o7 BN ZYTAE o]2]S H2 itk CMV DNA7ZL
+J0olHA ppes AT P A= AAFHAA M %
7Fe/d 3k gutelel 2 X 5ol oJsf who]zj 9] DNAZF X}")rﬂ‘}i
< 7P S5 AR £ 4 Atk dEy o] &) Bee W
5 AR 2 AE Hol AAd gAe] 24l 0}‘4
A0 E A7}, ganciclovire Hlo]g] A9l DNA SHEAE
Agfsls A EE $29] 7R WAIE  Qlth E MIE
A7 491e FEah= AAE A PCRAME CMV DNA
7t AZEHA GolA 7t ALY AE F9F b2 WEd 7HsA
o] 7H¢ ¥ AR A7
AZA0Z RQ-PCRY ¢J3F CMV DNA A
AR AALE Y7 43 24 A5E e 8
ol FFES F whdste] pp6s FUHAE AT F 9l
& Aol B & g Ao A &
7 Aol A AAZ CMV Aglo] uhyet zi‘jx]—‘g— S X
Az AgARE AAsk7] 918 RQ-PCRE ?i% CMV DNA
ANE M3 A8ARE Agske A7 GO glofoR & A

o gz

AL

P

o OfF
o =

HHZE : o]4] Aol At Eulo] 212 (cytomegalovirus,
CMV) 2ol e U547 393 AA} BAoln), A4S

2 A 7 2AZH 4% PCR (RQ-PCR) el 28 CMV
A H7ks) Bat skith

HHH : Real-Q Cytomegalovirus Quantification kit (Biose-
woom Inc, Korea)E AH:3H CMV RQ-PCRE| #4 A%
H7RIAAL, WA AL Hrtelr] flste] o4 FalAl 63
T F 849 3437AE O E HWAGAHRl ppe5 A
ZAAke} vl watsith

A1} : RQ-PCRY A% 3+ 63 copies/mL oI}
tis B virus (HBV), hepatitis C virus (HCV), human immu-
nodeficiency virus (HIV) %A 7AA¢} ke ek A9
T= ZWolAS 104-195%0°]9.0H, CMV DNA 1x10*5X
A Aol FAHYUCH P10, RP=

, hepati-

10" copies/mL 9
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09994). B AANN, A4 BH WIBL pp65 FAAL

47%, RQ-PCR 163%°]03, F ZHAAS] ¢ it

0221, P<10%)0lgie), A A3} waolA, 5 A} 54 7 A
1=}

| L
Aol elatgl L (r=045, P<107), pp65 3 S0 w BF
& A FAME RQ-PCR A9 717k F2latdei 27F P<10”,

P<107).
ZE : RQ-PCR

RS ASGAMRT 24 g0l msha ¥
4 5E $4s WF
-

bolgl 2 573 & Wejsto] pps5 &
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