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Clinical Usefulness of EBV-Specific Antibody Panel Test and PCR Genotyping in the Diagnosis

of Epstein-Barr Virus Infection

Jae Lim Chung, M.D. and Hyon-Suk Kim, M.D.

Department of Clinical Pathology, Yonsei University College of Medicine, Seoul, Korea

Background : Epstein-Barr virus (EBV)-specific Ab ELISA using recombinant antigens is the most
widely used method in the diagnosis of EBV infection. Recently sensitivity and specificity were
greatly improved. But still the early antigen (EA)-IgM is too sensitive for discriminating the true EBV
infection from secondary reactivation by other infectious agents or autoimmune diseases. So we
compared EBV-specific panel test with PCR genotyping.

Methods : We studied 944 patients in Yonsei University Medical College Hospital who were sus-
pected to have EBV infection. EBV-specific Ab panel test including EA-IgM, EA-IgG, EBNA-IgG
was performed and EBV PCR was also performed in 151 randomly selected patients. The test
results were classified into 9 stages by optical density. EBNA 2 region was amplified by PCR using
DNAs isolated from peripheral blood mononuclear cells.

Results : The seronegative rate was 9.9% given the EBV Ab panel results. Seronegative/primary
infection was high in the pediatric group, past infection was high in the adult group, and reactiva-
tion was high in the ICU/transplanted group. The overall positive rate of EBV PCR in 151 patients
was 35.8%, of which type 1 genotype was 55.6%, type 2 was 20.4%, and coinfection of type 1 and
2 was 24.1%. PCR results were all negative in seronegative group. PCR positive rates of primary
infection and reactivation were high (41.7%, 43.5%, respectively).

Conclusions : EBV Ab panel and EBV PCR showed good correlation. EBV panel test was useful
in the screening and staging of EBV infection. EBV PCR genotyping was also needed in confirming
and determining prognosis of EBV infection especially in an immunocompromised host. (Korean J
Clin Pathal 2000; 20: 320-9)

Key words : Epstein-Barr Virus (EBV), Ab Panel test, ELISA, Polymerase Chain Reaction (PCR),
Genotyping, Epidemiology
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4ol ZAu koA He0 2 WAS Epstein-Barr virus (©]3}
EBVE 98l = human herpes viridaeo| &3} B
photropic virus©]TH1]. ol& AFGA T3 F=(infectious

lym-



EBV ZIEHS 93t SOIAZIAN % PCRY) 2% £24

mononucleosis) & Yo7)1= FH H¢
E

e ABAE 2 SlojA ¥ Z, ]?_73%L(H350ph3‘
ryngeal carcinoma), 3%71¥(Hodgkin's disease), SFA1737]
BAIZ fZF, 7|o)4 B FHdUG485d ddd g2
FEZ2A A3 (lymphoproliferative disorder), IEIHE
(lelomyosarcoma) =2 do7itty 484 UYrH3]. =3 EBV
o} ATE oA A E2RE ALHOT Soly 9oy I

F8730] wj-¢ ATH4-8].

EBVE EBNATH S $4shs S99 714 E el
o oaf 271A] F+Ax}o}d (genotype or ebnotype) 02 HFHEH
tH9, 10]. A1¥L 7Pg &3 EBVY 980 {1, v+, F
= Sof Wo] ER)|E Y A28 New Guinea % Forolz g7}
o] WY|EYEE AAERE #YE o2 2[11-13] TAH 207
HA7|59] ole] Sl& $AtA Bo| Bt ¥2A Atk

w
Zodl= EBV Eo]—cslxq]74/\}mo]
0]‘“ EBV &3¢l (Epstein-Barr virus
necleic antigen, EBNA), %7138 (early antigen, EA), H}o]
H AW A E8k9 (virus capsid antigen, VCA) 5% /\}%—o}oi
o|Ed] thet 3HAIE W8I (immunofluorescent method) ©]
L]- F2M9Y (enzyme linked immunosorbent assay, ELISA)

o] & o}oq ZZ%G}E]— E ] FAHGHE o] &5 AT AL

wo

Hx

Aol Aol 71 gl 0541 gom o=
Loyt SAAANZFHOZ FAs JIL AT

[17-16]. ek ol A7]el ol A7bHe A o

AAE Folwa g Bt AR B FA4Y 9929F @

A, RAFREAL Tl PROINE 4] Tk B

o) glek E, AT BBV A7 -E FHoly o

F9F AL HhE HolA F4719) 2ol EBVECI3A) panel
_]

AL fr&stm ol g get W7 (stage) o] ol A gte] 3§l
The ©o] S8, 20]. g HF wpolg s AAE HEdhe
ulol 2 wj FAE 7P Aee W ol ARk wiekdo] ZttE
Akl 2 A7) Wzl Al Qg S&alde oHG
[21]. webr] & Zoll= nlole 2 HAAEW (nucleic acid detec-
tion) ©] =Y E A+ Southern blotting, dot blotting, &4
A9k (polymerase chain reaction, PCR), SA XA
(in situ hybridization, ISH) o] o]d] ajgsict A 97=
7t 7V S48t Aalol= PCRYE S ISHEC] it ISHHS 4
s WY AXERI0) Thsdtthe el ot AAMAZke]
o & FF3kE o] 9] %71 ol
AR QAo AHE317] ok whHe PCRYS 21&¢ AP}

A=
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7Vsatal Ao Tkl AMANE AAE sFsslths gaol
9t} I, viral load¥E AMEETE AP OZT ZH o] 7pssETh
[22, 23].
B i ME EBV A4 panelAAHEA-IgM, EA-IgG,
EBNA-IgG) 7} 9)Z% 34} 944-S U)o 2 EBV Y 8A4E4

FHES 7o HYA of2d olFFHaLAMNTSH (nested

PCR)9| €18 EBV #7074 }¥7E FAo] Nagomn ¥
AfAS $HES TANSLOD, BA0) o] AN U4
$242 FoluzA Ao
oHAL B
1. tHAZ

EBVEl 8334 oishele et 10084 395 109
7R QAL SF A Az Qelsel EBY
paneldAVH G198 B4 oure] BAS UROR 9T, A
SR HI2AE AaANE o5 F TANZ Hese) A
492 EDTA 44 iH%M ZFs9e 15124 9 o158
2 R ERENE ML

1) £0|&| panel ZAFH(EBV-specific antibody panel test)

EBV paneldAh= A HEAS o83 Anti-EBV
recombinant EA-IgM, EA-IgG, EBNA-IgG ELISA
(Biotest AG, Frankfurt, Germany) & AFE3}SIT) ol& 340
AS AREohE kitZA AZAR] ANMUE HARS A8k
2 A3+ Behring ELISA Processor 11 (Behringwerke AG,
Marburg, Germany)& 492 nmo|A¢] E3%X](optical densi-
ty, 0.D.)E Z4sch AAY FFEA7E 71E 7 (cut-off
OD)HT} zZom &4, 7|EgH e 27 0550 2H 739 ok
A, 0580 2 A% dHor 9T, AT HIAAHE
Table 19] 7|F= AR a|Ask3itH24, 25].

2) Eetg ACIMEISH (polymerase chain reaction, PCR)

(1) DNA %% : EDTA 89 5 mL=ZY¥ Ficoll-hypaque
(Pharmacia Biotech, Sweden)& ©|-&3le] W 7E Hlsiy
PBS (phsphate buffered saline)Z MX4E 15%107/mLE

o Hod 100 uLE #3}Y guanidine-detergent lysing
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solution@! DN Azol-genomic DNA isolation reagent (Molecu-
lar Research Center Inc., Cincinnati, USA)E ©]£3}o] DNA
g FE3h

(2) A (primer) A% @ EBV DNAE F%o7] 9
oligonucleotide primer+= EBNA2 region (U2 region) < A&3}
Aok EBVE] o} EFE flste] 3489 AEA7F AR A
HA| wSo= L& EBNA2 primer® Epl, Ep2E AR,
T WA kS ]- A1, A28 5ol AL Apl, Ap2, Bpl,
Bp2E ARESIGITE AlEA Sl FAL (F)upel Yol (FE Y,
gh=t)oll ofglete] A St AlEAlY A B FIINES
Table 29} 7t}

Table 1. Interpretative scheme of EBV-specific antibody panel test

A - et

(3) PCR ZZ : PCR ¥r3-g 931M= AccuPower™ PCR

Table 2. Synthetic oligonucleotide sequences used for amplifi-
cation of EBV DNA

Loca- Nucleotide , , Product
) i Sequence (5 —3) .
tion  position size
EBNA2
E2pl 1813-1833 AGG GAT GCC TGG ACA CAA GA 596 bp
E2p2 2409-2388 TGG TGC TGC TGG TGG CAAT
Apl 1843-1866 TCT TGA TAG GGA TCC GCT AGG ATA 497 bp

Ap2 2338-2314 ACC GTG GTT CTG GAC TAT CTG GATC
Bpl 2085-2104 CAT GGT AGC CTT AGG ACATA

Bp2 2234-2215 AGACTT AGT TGATGC CCT AG 150bp

EA-IgM EA-IgG EBNA-IgG Interpretation Comment
R R R Seronegative 1. Possible very early stage of 1° infection
2. Possible past infection
+ - - Early stage of 1°infection
W+ + - 1°infection Most frequent pattern among acute 1°infection
W+ + Wt 1°infection 1. Late stage of 1°infection
2. 2° decrease of EBNA-IgG by immunosuppression
or immunodeficiency
) + ) Late stage of 1°infection 1. Possible chronic active EBV infection
2. 2°loss of EBNA-IgG by immunosuppression or
immunodeficiency
w+ - - Questionable early stage of 1. Possible seronegativity
1°infection 2. Weak EA-IgM caused by polyspecific IgM Ab
(Polyclonal stimulation)
WA+ - W+ Questionable late stage of 1. Untypical pattern of 1°infection
1°infection 2. 2° decrease of EBNA-IgG under immunosuppression
(transplantation)
WA+ + + Reactivation Typical pattern of EBV reactivation
eg. EBV-associated lymphoproliferative disease or
epithelial carcinoma (i.e. nasopharyngeal ca)
o L 1. Distinct EBV-ass. symptoms are less likely
* ) * Weak (27) reactivation 2. Check for other infectious agent or autoimmune
diseases
Possible seronegativity by passively transferred
- - W+ Past infection maternal IgG in newborns, after blood transfusion or
immunoglobulin therapy
1. EA-IgG may persist indefinitely
- + W+ Past infection 2. Advanced stage of 1°infection
3. Possible 1°infection in newborn
Weak EA-IgM is not clinically significant, often
w+ - w/+ Past infection

seen during other infections (co-stimulation of EBV)

Abbreviations: EA, early antigen; EBNA, Epstein-Barr virus nucleic antigen;

-, negative (patient O.D. < cut off O.D.); w+, weak positive (0.5 < patient

O.D. < cut off 0.D.); +, positive (patient O.D. > cut off O.D.); 1°, primary; 2°, secondary.



497 bp - .

150 bp - =

Fig. 1. Ethidium bromide stained agarose gel electrophoresis of
EBV PCR products. The 497 bp band is the product amplified
from the EBNA2 region of type 1 EBV, and 150 bp band is type 2
EBV. Lane 8, molecular size marker with bands at 123, 246, 369,
492 bps; lane 2, PCR positive of type 1 EBV; lane 1, 3, PCR posi-
tive of type 2 EBV wit decreasing intensity; lane 7, PCR positive
of type 1 & 2 EBV (coinfection); lane 4, 5, 6, PCR negative.

PreMix (Hpo]@Yol S5 HY, ¢=)& A5t AAA
329 DNA &9 2 pL9h A1 E2pl, E2p2 242 10 pmole
g ghgole] A7k § SRFE Arletd $ F37E20 pL7t
A Atk FAYNZEZZ = EBV positive cell line?l B95-8
(ATCC CRL 1612, EBV transformed leukocyte, marmoset,
Manassas, USA) S 0|83l &4 HXEZAZE S/HFE AHE
391tk PCR thermal cycler= GeneAmp 9600 (Perkin-
Elmer Cetus, Norwalk, USA)< o]&3le] 303 ZZHAS A
PEHTHIAC 1.5%7F denature, 60°C 1487} annealing, 72C 2
F7F extension). ©|FFEEAANH (nested PCR) S <3}
13} SEAEAA 2 uLg F3kal AA| Apl, Ap2, Bpl, Bp2
€ 717} 10 pmole¥ H7kst & F F97F 20 pL7h HA 84 1
2o R R 30 cycled] Al 22} FEHAE Al atsich

(4) 5%¥ DNAS| £4 : S58 PCR 4k= 10 uULE I8t
o] 15% ¥d7 (agarose gel) ol A molecular size marker (123

e o
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bp DNA Ladder, Gibco BRL, Life Technologies, Inc.,
Gaithersburg, USA)¢t 37 A7]19E33dth ©IE ethidium
bromide® GAE & 2QXEZ7|(UV transilluminator) 2 &
Zato] FEiHzo] 497 bpollA FFEHW AI1F, 150 bpell A
ZEH A2g EBV Hoz A=sith(Fig. 1).

2 1
1. E0|2H| panel ZAlHe| A}
AA a2 9449 Fo)A EA-IgM, EA-IgG, EBNA-IgG
_‘f_

delgte 74gol HAY ALt 90.1%0IAth o] FAE
past infection®] 54.0% % 71} B2 HIT S A AL TR
2 reactivation®] 195%, early, late stage 5 E388} pri-
mary infection®] 11.9%, weak (secondary) reactivation©]
48%°] W& Yep 3 SIAtH(Table 3). o8 tI#2E
Fo] Bk ) seronegativer AolSAEAA 142% 2 7P &
UT APABATELE 3.3%, FTIALIATLAAE 59% (24]) 9]
HEs Ueplled 34349 19= EBNA-1gGY O.D.%
°] 0.00991(cut off 0.D.=0.159) 214 ooz WA
seronegative] Y T2 1o= OD.Zo] 0.148Z borderline?tS
Hol& 604 o3tz o] Y+ past infection©| AT S3kA}
AN HARANE 7} Hof o]xHH o ® EBNA-IgG 3HA|¢] o
7Py AaE A2 FASA Primary infection Aolgha}
FAMT 205% 2 B 49 2 SR A= §lS
m o]A gl A 26% (2¢1)F EAEH 1dde wt/-/w+t 7
S HolEs 304 4l7go]4] &3O 2 o] past infection E&
reactivation®|4} EBNA-IgG7} o|aFH 02 WA ol 23] 7+
28 AN 48 1o wt/+/- HES Hols 504 270
2 G302 EBNA-IgGS] 0.D.7} 0,096 (cut off 0.D.=0.170)
O & borderline Lt} oF7F & OD.FE 2o o] AM: ¢
Y+ reactivation| |5t ©]ZH OS2 EBNA-IgG7l HAd $xt

Table 3. Seroepidemiologic data of EBV-specific antibody panel test according to interpretative scheme (1998 March-October,

n=944)

Reactivity Total (%) Pediatric patients ~ Adult patients ICU patients  Transplant patients
Seronegative 93(9.9) 70 (14.2) 4(3.3) 2(5.9 0(0.0)
Early stage of primary infection 24 (2.5) 23(4.7) 0(0.0) 0(0.0) 0(0.0)
Questionable early stage of primary infection 43 (4.6) 42 (8.5) 0(0.0) 0(0.0) 0(0.0)
Primary infection 33(3.5) 27(5.5) 0(0.0) 0(0.0 1(1.3)
Late stage of primary infection 2(0.2) 1(0.2) 0(0.0) 0(0.0) 0(0.0)
Questionable late stage of primary infection 10(1.1) 8(1.6) 0(0.0) 0(0.0) 1(1.3)
Reactivation 184 (19.5) 79 (16.0) 26 (21.1) 10 (29.4) 26 (32.9)
Weak (secondary) reactivation 45 (4.8) 19 (3.9) 10 (8.1) 1(2.9) 6(7.6)
Past infection 510 (54.0) 224 (45.4) 83 (67.5) 21(61.8) 45 (57.0)
Total 944 (100.0) 493 (52.2) 123 (13.0) 34 (3.6) 79 (8.4)
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Table 4. Seroepidemiologic data of EBV-specific antibody
panel test according to each panel (1998 March-October,
n=944)

Reactivity EA-lgM (%)  EAgG (%)  EBNA-IgG (%)
- 500 (53.0) 577 (59.0) 192 (20.3)
W+ 277 (29.3) - 44 (4.7)
+ 167 (17.7) 387 (41.0) 708 (75.0)
Total 944 (100.0) 944 (100.0) 944 (100.0)

Abbreviations: -, negative (patient O.D.<cut off O.D.); w+, weak posi-
tive (0.5<patient O.D.<cut off O.D.); +, positive (patient O.D.>cut off
0.D.).

Table 5. Age distribution of EBV primary infection (n=104)

Age Frequency % Cumulative %
1 17 16.3 16.3
2 34 32.7 49.0
3 15 144 63.5
4 18 17.3 80.8
5 4 38 84.6
6 5 48 89.4
7 3 29 92.3
8 3 29 95.2

11 1 1.0 96.2

12 1 1.0 97.1

13 1 1.0 98.1

15 1 1.0 99.0

19 1 1.0 100.0

Total 104 100.0 100.0

Table 6. EBV genotypes according to categorized group

lon® ol4RATH ZHALBAEN
. B3 EA-IgM, EA-IgG, EBNA-IgG
OFAFS- Table 49} 7
= % } 129 %
gk 9% 2

32.7%= EBV Oé?(]-ﬂﬁ,] 7H &3t

HEE H

74 15% o))

=

QY NES ek

A - et

H%=7} ZoktH(Table
Z¥7+€] panel®l gt
749k} 18] 3 primary infection] %4

HEZAP} 7sslgd 34 10439

= Table 5 @ Fig. 29} 29ttt A% 24w7}

A2 EREL RS 4A]
HAow AF 54 FEE 5% ")
ATE WA EBVE] A2

60

507

404

304

20+

0.0

2.5

5.0

Std. Dev=2.99
Mean=3.5
n=104

75 100 125 150 175 200
Age

Fig. 2. Histogram of age distribution of EBV primary infection.

n PCR + (%) Type 1 (%) Typel&2 (%) Type 2 (%)
EBV serology panel group Seronegative 10 0(0.0) 0(0.0 0(0.0) 0(0.0)
Primary infection 12 5(41.7) 4 (80.0) 0(0.0) 1(20.0)
Reactivation 46 20 (43.5) 10 (50.0) 4 (20.0) 6 (30.0)
Weak (secondary) reactivation 9 1(111) 0(0.0) 0(0.0) 1(100.0)
Past infection 74 28 (37.8) 16 (57.1) 9(32.1) 3(10.7)
Total 151 54 (35.8) 30 (55.6) 13(24.1) 11 (20.4)
Patient group Pediatric patients 49 10 (20.4) 7 (70.0) 1(10.0) 2(20.0)
Adult patients 46 9(19.6) 6 (66.7) 2(22.2) 1(11.1)
ICU patients 8 4 (50.0) 2(50.0) 2(50.0) 0(0.0)
Transplantation patients 48 31 (64.6) 15 (48.4) 8(25.8) 8(25.8)
Total 151 54 (35.8) 30 (55.6) 13(24.1) 11 (20.4)
Disease group Infectious mononucleosis 19 8(13.0) 7(87.5) 0(0.0) 1(12.5)
Nasopharyngeal cancer 3 2(3.7) 2 (100.0) 0(0.0) 0(0.0)
Lymphoproliferative disease 4 1(1.9) 1(100.0) 0(0.0) 0(0.0)
Transplantation 48 31 (57.4) 15 (48.4) 8(25.8) 8(25.8)
Pneumonia 10 6(11.1) 3(50.0) 3(50.0) 0(0.0)
Others 67 7(13.0) 3429 2(28.6) 2(28.6)
Total 151 54 (35.8) 30 (55.6) 13(24.1) 11 (20.4)
Transplantation group Uncomplicated transplantation patients 20 9 (45.0) 3(33.3) 4(44.4) 2(22.2)
Complicated transplantation patients 28 22 (78.6) 12 (54.5) 4(18.2) 6(27.3)
Total 48 31(57.4) 15 (48.4) 8(25.8) 8(25.8)
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EBV panelfdAtol wE PCR 435 B 1519 AA9) o
3lo] PCR ZAME A8 A3 5o]oll A o2 Hel F 358%
9] YAHES YERHITH Table 6). 21 % A180] 30¢1(55.6%),
A28 0] 114](204%), 183 282 TAZLH] 139(24.1%) =
vehgtth 27 panelAAPEE HES Wl primary infection,
reactivation, past infection®] Z}Zt 41.7%, 435%, 37.8% 94
GAS WY primary infectiond W A1go] AT
(4:1), past infection® W& A18o] B Z A sHoH
(25:12), reactivationd W& F7HA] o}go] Hl&3siA HAEHSU
th(14:10).

Saktol| W PCR A Aokl A ARGl vlse] £33
AARAT T ol BTN P80l B3tk 187 4ol
ARNEAREAAME A1Fe] FASIAL W50l Astd 3
Z]'*]ﬁx]' o] Bl ol A= A 23 9] WlEr}t vl wF &9k

$to] ukE PCR A+ I_ZJO]*@V} oA 7HE P Eol
%9}3‘31 oJEdAE AM2YE v S FEEST I
AGA ek

\=4 ol

1940 7Z, N, AR FZATZHHAT B
& AI1F0) Bl Skt ARBANAE T Aol
B2 20l B2 BUTAE o) FUSE B} ke

o 53] 0| 48Azel4e) PCR A &
3

i}x};}—%
A B A Sl %“JL &2

130] Al YIEE Vep)
ek o5l 1 A8 ZAAPHE past infection®] 57%, reac-
tivation®] 32.9% % YR} o4 3o A= PCR AAPHol ¢
FFE & dA e 2lEEst w90kt

Mk

a

H Fo| X+ Epstein-Barr virus 7799 e+ 93+ AAA
S el Ry] S8t 482 ZHAPEC EBV-specific panel7]
At} EBV PCRYES Hlwalth & 975 AFs € w7
VAR ARE AHEE EA-IgM] FEC] HwA Eof
A EA-IgM 34 df o]Zle] X1 ek EBVY oJgk Q1A of
Ud o2 Qe ofgh 91 WRSAAE debry] gk Aol
om, PCRYF WHIALE B3 943+ da4s vl
Htth EBV-specific antibody panelZdAle] Z+ &&= EA-
IgM, EA-IgG, EBNA-IgGEA HEH & @o] ARE-Fogd
VCA-IgM, VCA-IgGe o[ Aol AHEEA g9kt ol
VCAZA 9] thatdtol| w2 %A E3} rheumatoid factor £0|

|

K

ro pf

o

ol
_
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s f1ggol el 5 FEE -'ﬁ:xﬂﬂ A
o|3 A 971 wiirelTH 26, 27].
pls0e]gh= VCA ol dahe Axe] HARHS:
I QoA Anel ofg] wAakgo] vErd e
AFE NS o T o) UEY Bol=E FIMAIIIAl X3
7] gEo g 4#A otk Biotest® Anti-EBV ELISA system
& FAAAZETY =, EA-complex = protein p45¢} protein
pl3sel tiet IgM, 1gG 123 EBNA % protein p72o] tigt
[eGE AAROZA o]gdt FAES Ed 4 9lor kst
Ap7FeA o AL Wel A FEE NS ACH17].

1998\ 395E 109714 Bl EBV panelZdA7L 9F]¥
32} 94470] thsle] AW E A3} Table 42 EA-IgM 9] reac-
tivityell 2 WIEE HYA (), (wt), (+) 27+ 53.0%, 29.3%,
177% ¥tk 71290+ (w+) ¢ (+) BEF EA-IgM 9402 |
Teiou 2R EBV Aoz 003 058 7%
o7 UFon, (w+)o ASdlE EBV A 7o ¢t
AR O Ago| 98| co-stimulation X secondary acti-
vation® 797 95 4 K Table 1). &3 EBNA-IgG 24
ol AL}t 203% 9Tk 7129 BydAE VCA-IgGe A$E 5
N2k Eo]% 1:20 screening titerel A 100% SAES HATH
A=t[26], EBNA-IgG7L 5 H Selert 2 ASE A7t
=

3 S HFME Ao EBNA-IgGE At 49 B
Fo AT gtk J8U EA-IgM, EA-IgGTHe Aldshs
A4 o]Eo0] oFAol™M acute primary infectionAFENQ

[e]
798+ gu. Y A%
2

A reacti-
vationJHI A & = 3zt
seronegative B Q1A past infectionJEjSIA|E 7188 &= Qi)
53] O]ﬂ%xﬁwﬂf\ic seronegative Jel & sz o] F2
3| 1 o]t EBV seronegative®l #7] F=dzp7 Fodzp 7+

71 We] EBVo| 9Jal] o] Hof XAl JZAM x4 83
(post-transplant lymphoproliferative disease, PTLD)S 92
Zohe B37} 917] wipelth 28], K tE EYoAE PTLDY
oA} Z A ‘fﬂ'%lﬁﬂlﬁﬂi%a(anti- lymphocyte globulin) 3}
cyclosporine &£ tacrolimus®] EA] AR, acute primary EBV
infection, 7215 (oropharynx) oAl EBV Y thgk =2 CMV
APRd 55 AEs S’i—t—tﬂ o}7]X % primary infection®] F£
de xSk It 29-32]. webd A7jelddiats 2ok BE
EBV Y 7ol 9 ]E]E $Ate] Aeg Wr1E 6] A

+ EBNA-IgGE ¥ panel7dAl7t Hi=A] Q8 710 g A}

EH%T LolEAZAA EBV A9 dAFEE RXE 2
A7 (Table 5) AZE 240 327% 2 7PF B daptd BEE
BT AF SAI7IA] 846%A dabgdde]l dojus AS &

ASATE ol= VCA-IgG7F AF 5914 100% Ydeldthe
BY[26]9F 7F atolE HeH 7Hsst 992 VCA-IgGrt
H|Eo]7 W-2o] Wrh= AF17, 27], EBVY 74S 2294

1 o
ofuf ABIBA A o] F& AN E F2 F2dr)d 3
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HEA FHAFAAE FE folrld ety ¥EA Y
[2], $Euste Aah Mzl=stge] weh s we] A
o] ZolX= ASE FA & F JATh

Sellxe] EBVel gk EaHFA Al dve 4% Axs
o] By v} gtk T} ol FE EBVS §4 A%
AT WA SHRIY P02 RIFGIV[33-36], U+
o W2 EBV A2 o}gEFel tigh Bie ofF itk £
A2 = EBV £474 okgERe & 1519 A4 F 54
oA P4& He] PCR WAES 358% UL o] T #A1E, All
9 28, A28o] 77 56%, 24%, 20%E AASATE 939
A3 v EH 19943 SFNME 52%, 14%, 33%[37],
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