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Human cytomegalovirus detection in hematopoietic stem cell transplantation: value of
fluorescence quantitative PCR in the early diagnosis
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Abstract

BACKGROUND: To improve the survival rate of transplanted hematopoietic stem cells, dynamic monitoring of
plasma content of human cytomegalovirus (HCMV) and rapid screening of early active HCMV infection in
hematopoietic stem cell tranplantation recipients, thus to guide the clinical medication, is preferred.
OBJECTIVE: To evaluate the usefulness of fluorescence quantitative PCR assay for early detection of HCMV
activation after hematopoietic stem cell transplantation.

METHODS: Real-time fluorescence quantitative PCR assay was applied for HCMV monitoring in 656 blood
samples from 41 hematopoietic stem cell tranplantation recipients and 60 control blood samples.

RESULTS AND CONCLUSION: In 656 blood samples, 96 samples were positive, and the HCMV DNA copies
ranged from 5.0x10% to 1.0x10” IU/mL. Timely initiation of therapy resulted in the rapid clearance of
DNA-viraemia but it recurrenced in short time by drug-resistent. Two cases from 12 postive recipients died from
HCMYV infection. The quantitative detection of HCMV DNA by real-time PCR is a rapid method for monitoring
HCMYV infection and the early diagnosis in patients after hematopoietic stem cell transplantation.

Subject headings: hematopoietic stem cell transplantation; cytomegalovirus; cytomegalovirus infections;
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0 3| Introduction

N L4175 B (HCMV) 26 A 1R B AR i, BB
KL H60%, {5 E Kl Rk ik AN TErp, e
HEt95%!M . i I T 40 RS K R AT AE SRR T IO . A
B G e VIR S5 1A T B, AH RS AR i 1) T4 A
TREAITREIT, BUE R E G AT, AR
PRI 0 05 7 2 R s B o B (343 T4 P T A e, A
5 40 P A 1 40 MRS A 2 3 LT 2 R Y I
RRE B BET AR, BEAE RN 400 s 75 5 3501 T i P i ¢
LR FIE80% LA 1o N B 41 s 7 I 4% v {f 3 1L Ty HE 2
FEGEIR, IS A R R Ak, S EURS R N R
W N AN S S MR e 5 S SR R P
TR, FRERAEYIBE 30h 2 A 40 s 7
Jelhn. CantoniZE Al , 4N Ik 35 QA WP
FIRAE A AL DR T 4N MRS A S TR, AW
HIMIC R . BRI R, ARG N B d g (R AR AN
B E REThREE T X R RIS G ¢, naeH E
BT N LA 05 15 TR N 52 3t T e S A P

S 9t 52 F PCRKSIN M % N 41 i 975 25 -DNAZK,
, BETER N BN M SO ELAR R R SR A, TR
ERETIII E5 40 s #5000 10 R A 0 F 48 B F Ik df T . S8
I ¢ ) s FEPCRIE A 5 41 s 2 -DNAZKF, il
PR IRFERE, SRR BEIRTT I ACR A EEE . 9T
VORLRIA, 5N BN R R R AR 0T, SR T
BEAIMIGIT, NI LIAT R e BB s, T A N 4l
MR BRI R, RS2 5 1AET %P, Torres
AL A 0 % EEDNA>4x 108 1U/mL, B A[i2 i
MG, . Leruez-Ville 25 PSR FH 4% 5 i it PCRIL A
PP65L i ik [7] X 50151 1 7 A 5 #5584 AR A AT 46
W, 25 R pp6s kil I 7 R BIYE, ¢t #PCRIL H 24
KPHPE, %658 EPCRIE -3 b gt sk L 3 /18 d i B FH
Mo A LS E RPCRYZL LU E A I GURE, 3 A+ 01k
TN AN Bl g . DRI, N AN 2 h 28 W A
40 P #0073 [ R B S W S DU B30T, BRI A A2
MIBET ZM N T o AR S I 58 5 1 2R 4 Wi
Ni(real-time PCR) 772X 41451 3 1l 20 o F% AR R A5 40 &
FN AN FEDNABH T sh A IR, #8142 mPCRIL
ot N 40 H 05 75 35 S P B L (032 W A (1 B T I R 25 45

TR

1 X&FA3%  Subjects and methods

Wit A4 i #E-DNAZCE AT .
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IR BB KA I S B v RO (1 e D] Ak
J 3 o 20 RS A A E 4 4, 552341, Zo184), 4F#5-63
%, TALFERE37.65 o Horh SoPERE &R A i 8451 (M 1441,
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Mag 361, Mo 181, My 161, M), Mg 141), StPEMkE
21 1995 1045 (ALL-L, 441, ALL-L, 6491), f21EHE R (il
W16 (12 EHI7H], IR HAOH]), B HEIE AR AT
Wl 41450 B3 R I S S DA I i T4l AR RS AR 124, 102
S RIS 1T 40 M B A 291 ; HLA ST 20 HE I AN 4059
%1, HLAZAHA R 324

Bk S (RS 7 SobriE(30)) P

B OF ALY g S35 D A0 J il 3 o~ 41
Bi. @QEMEATBHEEENRREEN, HEE
G, Oft. ZHEWEBENEFRZED, OIS
G CEITHLAE B ) .

T IEPR60 4 Ml HEAAT N R 0T IR AL, SRR R bR Y
T, 53541, 225041, Fi3-61%, HAiK835.8
%o

7‘7_521:'

TR ZE: 200 /835 N H & 3L\ Bu-Cy /4 T £ 7
% BFI223.2 mgl(kged)x4 dECAIRREEEAZ60 mg/(kged)x
2d; SH21B1IRHCy-TBIF % HACH B FIE12 Gy 4
GBS0 IRG T A A BENEE 60 mg/(kged)x2 d; H
Jr A Al . S5 B8 AL A 3 0 A 3 eb i e e e A A ek B
(ATG)5 mg/(kged)x4 d.

BIOFHEZR. RE. B4 MBIt EEZEAN
L 41 0 T IR (I, R 4 e 3 2R R)
8-10 ug/(kged), ELES d) FiEd, THRoRBHIKET,
A5 A8 T 40 M 43 25 HLAE R 10 000-14 000 mbL, 7=+
200 mL, HRAE2WK; B A ez A s s o
(8.15-22.5)x 10%/kg.

BEYHITE ERHAG: AR R R e Jin A
NIRRT &

BTG FEAE AT B4 M 75 -DNAE & B (1) 2 2 T
REERRTES T8 O IRPT % 50.2 g/ik. Bah RS
FTA B YN RTS8 5 D IR0.2 g/, 3IRIABFER K AT £
#1435 mglkg, B8 h 1T B4 MO BRI TR . RS
w34 P AR AN 25 Gy IR, JFR B4 3 0
U0 B P AL

HEiE R A B TRl T4+ d, TE4
NHKLYN B ARV R 7150 ug/d) FrEgHedtidm, FH46 H Ik
TAME MG . L3 dA AL FH AN AR B 7B, Rk
S0 KR AR >0.5%10° L AR A R Sk 40 M ke i3 B ]
FEARBEAT M /N S 00 R, i N AR BOE 47 d>
20x10° L' M /MRS o 385 AL T4 e [0 4 +30 o, Ty
BEEAEHE, ARSI TE R BIEER, SR
WA HI(STRYK AL, /S [ afi 78 b 35 i 4 g {13 1 780
AR

WEMEEA: AVB]EE TIE T4 B 55 R4
2Pk p i E — A PO), LRI ), 6564 il
FRAS, HEAT N E41 5 #EDNAK .
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1 BiEEN REMRIRA A EMAFS DNA Hi 4R
Table 1 Human cytomegalovirus-DNA test results in the blood
samples of transplantation and control groups

N B4 M 75 8 i (1U/mL) BHA (1) Xt HEZH (1))
0-5.0x102 560 58
5.0x10°-1.0x10° 9 2
1.0x10%-1.0x10* 47 0
1.0x10*-1.0x10° 26 0
1.0x10°-1.0x10° 6 0
1.0x10%-1.0x10" 8 0

&t 656 60

604 filt HE VA & 3 R PUe R Ik 4y, AT ANE
0 195 B DNAK I .

DNAZZA: T A R A B 5 EDTAPUE R k2 mL,
158 FE VAR 0 PR 20 B9 20 35 AN R I e AN A A I, AR S LR
DNATZEL 50 uL7E 5375, Wh7K#10 min, 12 000 r/min
A5 min, BRI EBE A TPCRE-20 CHA7F#H

A B FHEONAEE: LKA # A e L R A R
TEA RN ANE SR SRRl A&, H
ABI-75009" #4347 5L I 96 2 SEPCR, Hy B4 F 4«
93 CHiIZEM2 min, 93 CA:1H45s, 55 CiEk60s, 10
MEFR; 93 CAEME30's, 55 ‘CiBk45s, 30MEFF. ik
F B PR B AT AE S (10%=107) LA B2 JF ek o) 1 [ bt 4 348
P H BT EEA P R R B A, HIU/mMLE R . BEUGRK:
BT ) CHEL (7 B4 AR ) AN S s AT 55, Al
B 45.0%107 IU/mL.

EEMEIGHFR: 41513 40 RS bl 5B 365647 i
PRAI N B 40 o i DNAZL &, 15 60191 fift HE A4S # 1M 3%
N L4 a5 2 DNAZR 0T L4347

FAZENH: G AR A5 58 e
KHSPSS 17.0 HAFHAT G20 HT, TPk Lhxes
7%, AR EME ELECR Tt K, P < 0.050 2 547 B M
X

2 R Results

21 #hFZBMAANEFL AMFIEREBIGE D ELE. Pk
S0 KLY 1 o A7 IS T R +11(+10 52 +16) d, 1L/ MR % (1
HRLI ) A +17 (#1552 +24)d. AT &8 T B 5+30 d
ITE BRI A, H RSO W AT RS B R, STRES
MG TR e g iAo AR LS I 5 AR A e i
BHiE+30d, 4101856 bR, +365 d 32/ 318 F|
SEARARARAE o

2.2 FEH AT EPCREML R Realtime PCRILIG
A1 140 M R A A 656 0y ILbr A%, I 1241159643
ABHYE, 40 M 7 3 A +5.0x10%-1.0x107 1U/mL2.
] XA 205 A P, N 40 i 2R 3k B A 15.0x10%-
1.0x10° IU/mL ], FEHEALF-1 4 (4.69+1.54)x10° IU/mL,
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F2 T 12 B E L 96 MR A A EHARHE DNA PRI NIER
Table 2 Twelve cases (96 specimens) of positive human
cytomegalovirus-DNA

EBE ANEA R UNEEF Ko ANE4iH BIT A
ity #ar(lU/mL) sHohANN L R

2 1.0x10°-1.0x10°  F&ELEpH 2 WIGPERS R
3 5.0x10%-1.0x10% IR #E 0 TG Eagsed |
5 1.0x10°-1.0x10°  FE&LPH 1 4 W FEPER g T

6 1.0x10%-1.0x10°  FELERHME 0 WREMG % R
9 5.0x10%-1.0x10°  [aJ Wi pH1: 0 T Fraie
13 1.0x10%1.0x107  FELERITE 0 FRVER 2 R
16 5.0x10%-1.0x10*  EELLPHIE 3 % Eagsed |
18 5.0x10%-1.0x10°  [HJIKFBI#E 0 T Fr B
21 1.0x10*-1.0x10"  FELLPH 3 783 ST

26 5.0x10°-1.0x10° [ WiPH 1k 0 T Fraie
31 5.0x10%-1.0x10° [ Wi pH 1k 0 T Fraie
37 1.0x10%1.0x10*  FELERITE 1 X Fratie A

XIS 4(11.642.21)%x10% IU/mL. FAE4 5% R4
f ELECR It K3, P <0.01(t=2.087), ZRA B tkm X
(&1).

2.3 AE % EDNAKR 5 A E 08k & R 3 6976 77
Real-time PCRILHS H 1245 B35 B2k, N B0 M e 4
#5.0x10%-1.0x107 IU/mL2 fi], JLrp74] s RBL Ay 4k
PCREHTE, EDNAFE NUEOE#iTHm, 45 T EH#BIRIT,
S TE— 4 J5 IS DNAFE I, 0T 5401 58 45 25 9 — A
JaE K. Hhs 5 BEILR AR, FARE R RIL
WHE T 25, DNANRERER, IRPSET; 165 HH 3
UL R i R B DNARL I, 3, 9, 18, 26, 315/
BRI AEES N A0 S DNAB P, A 41 s #54%
BARMIE1.0x10% WU/mL, 45 FRE& T G750 H
BRI R N A s R (R 2)

3 iti® Discussion

3 I 41 B RS A T I N S B TR, S S IV
FIEERYT FB, RO E) ZNATIRK. NE4HH
R TSR, PR R EDNAY B, O 2
NI R i — AL U i T R R AR
F BN AAIRP T R, AR 5 s, 5l
N 40 s 75 0% S e N A i R e T
M % . NEARmEErEm 2 . N B0 Bk T
% NEAIm a2 5%, & SBUEF AT = TR
21 Ruiz-Camps% P4, ERAE G IS8 14E 1A
B2 B ESH N BN 5 5 UR B Gs al P s 1 5
AR . Brbh, @ EuRr N BRI vk, &
B YU FEIR YT, ST TR Ay 2> N B 41 s 2595 1
A BB EZE T R A EER L.

N BN 2 A T VA IR B R IR . N B IS A
T FREDRNSE . PR SL e 2w B4 p R4
e, HBTEAETEE KNS, FEFREK, Aaei
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R R 5L SR I A 2 s A W R A AN, Ak
MWN@% — ARG ACE R 2 8 J5 A BH A, i LR
BE A B g N A s R R AR B IR B HE P2 H AT A
E%mﬁahuwm#m¢rmw&rszAEmwr
HEpp65PL I N 41 i yps B -DNARIA I -

Bhatia 25 P ) 57 7 pp65 0 S5 K I R A A
89.18%, Y& 4H100%, Nifipp65Ht 5 ik a] F 142
W N B4 M s s s, [R) I3 mT - IR BB 2398 9T 13
Ho MPCRE A AN & A 40 s 7 -DNAAH L pp6 54t
JEUR I B R A, A e,

ANE 4 Humss e S R LiRTr, e s |mA
L4 s BRI g 1 2 7E P58, Real-time PCRA& R W
REA B AN ERY, A#F57F% H Real-time PCR:12
W N 40 g B AL, R HE 12481 BB N B A s wE BH 42k
T A RREE I PE, RV DNARE TUERFEEE 1, 661k
JEA NE AN R 5905 Y9 50 B R [a] Wi i PCREH
P, DNA#E ULEA AR 1.0%10* IU/mL, 45 FRE% A
57, BEBERRERNEA R, L NENER
REFFGEE I o AL N A0 R 75905 ) R A% 4 14.6%,
WA T SCHRIRGE, 7T RE-L LI a T A e,

BT A ) DNASR G B IR, 7E4R N R4l
I #HEDNARI S, B BIPUR R R, ARBEST I
RIT RN, BR55 38 S AR R RN X B8 Hr v A3 24,
N 40 5 B -DNAK RERL B, JL4% iR 378 B s 153007
— 55 J5, DNAFE DUERE 425.0x10% IlU/mLLL R, 4278
EEWBITAR . ANLEE TR R, M F]
BRI E N B, MR T AEAl
s B L R R AR 2, A ) (M) &5 SRAEVF 2 50 v A5 Bk
'*;Q[“-%]o

¢ L ATid, Real-time PCRJ vk HA BUB M =, s
FE AR, W T 0T A AR R N B M R TR B
A EE2 W, TR RIRAM Y. BdRNEENE
21 B 2E-DNA, AILBH M R BTtk va sy, B4
AL, RIBT R I 7 ok A2 N AN 9 2398 1) v fe R
2, I N BN w5 e i R A, BILBE A HLAA
MHEBM TAEW IR, BRYIPUE =0 R A 2805 i
s A EIEKALA T N AN 0 7 14 1 0 R0 B U B[
Je B85 T V5 1 B ST 1R T SR> N BN s 7 R A 1
KUK o

B Bt 8 K FH M B E R iR A I R R A
& B

TEZTTAE FRIGTAF—H, FhF—. —AEH, 4
HH A, TARENF—. »W% #ﬁﬁﬁx,”,ﬁ
FHR, HF—EHEFLFERT.

FIZHZE XFRAERTBAKA B4 K.

RHEEL &S KRFE WG E R LA T @miesa s R A
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TR

NAEFYEEZERES, ARFELEREIEICEER
L.

2R AKE %K EF PCR (real-time PCR)-245 4 PCR

BJIAR B NG RIAE, FIARRETEE
A2, BB B ITATE W BT R SR ATE
AT R E .

EZER. LEARAMGS, RIVEDG, REERELF
A, ARAHEASE, LFAA.

I N EA PCR
FoAT R L Ctast
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