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Cytomegalovirus (CMV) remains the most important pathogen following solid organ transplantation and is the
major cause of recipient morbidity and mortality during the first 6 months posttransplantation. To prevent CMV infec-
tion and/or to prevent symptomatic CMV disease, immunoglobulin (Ig) G including hyperimmune CMV IgG are used
alone or in combination with antiviral medications. The CMV IgG titer, however, has a wide range and frequently de-
pends on the company supplying the Ig preparation even if the preparations come from the plasma pool of a national
blood donation agency. In the present study, we therefore simultaneously measured and evaluated the CMV IgG titers in
various Ig preparations using two common methods: the neutralizing antibody (NT) and enzyme immunoassay (EIA).
The CMV IgG titer in the present study indicated different values using both methods among Ig preparations that were
made from the plasma pool of a national blood donation agency (about 3.5- or about 1.7-fold difference using the NT or
EIA methods, respectively) . Furthermore, there were no correlations in the CMV IgG titer between our findings and
published data from the manufacturers, or between the two methods tested here. These findings suggest the importance
and necessity of a standard method and/or sample for the measurement and assessment of CMV IgG in Ig preparations.
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Table 1. Source of Plasma Pool, Treatment and Characteristics of IVIG Employed
Titer (publication) pH
Company | Sample No. Treatment Characteristic lS ource Ofl
plasma pool | NT method | EIA method | Publication | Measurement

1 . 170 41.9 4.0

A pH 4 treat. Liquid, acidic glatlc;pal 3.2-4.2
2 onation 91 45.1 3.9
3 : 158 112.0 4.4

B P"l(yli%lél)e‘;e gltyc"l Liquid, acidic glat“;?al 3.9-4.4
4 reat. onation 145 101.0 4.4
5 . 32 113.6 6.9

C PEG treat. Dry powder é\latlc;pal 6.4-7.2
6 onation 16 88.0 7.0
7 : 64 90.7 7.0

D Sulfo treat. Dry powder é\]atlc;pal 6.4-7.2
8 onation 64 89.4 7.1
9 . 270 99.0 6.8

E Ton texchange Dry powder F((j)relgr} 6.4-7.2
10 reat. nondonation 250 78.0 6.8

Foreign _

F 11 pH 4 treat. Dry powder donation 18 N.D. 6.2-7.0 6.8

N.D., no data.
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Fig. 1.

Titer (NT):
simultaneous measurement

RN LEICGREDODH S pH #iFINTH > 7z (Table
D.

2. CMV IgG Hfid sk

2-1. NT#(C& 3 CMV IgG HEDkE  IVIG
BHID 4 fERPRINN S RD 7= CMV 1gG JiffiilZ,
FIRFICHIE L7 2 RAITIEEAERCHEIE S
7z, EPNHR i AE  — )L R EFI THI 3.5 5T dh
v, £k, WEHOMmEET —)) kO -HFFETIZH
3.6 5707z, SEIME L s omiEr— )V &5
74 IVIG #AI TIEA 4.2 fF (WKETIE 16.9
%) DIMOEWNED 517z [Fig. 1(A)]. [FK
ICHIE U 7z 2 REID 5 RD 7= CMV 1gG 1 li D15
flfld, il - RFETOBEXENNERL TS
CMV IgG hiffi L3~ TwiE L b A 5N, /-
BPTLIEGE, BRTIHHEOEVWEHD, TOM
BEfR AT p=0.061 &£72 0, [WHFDMICHBEIZED
57z 7z [Fig. 1(B)].
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(A) Measurement of CMYV IgG Titer in IVIG Determined by NT Method and (B) Correlation between Findings Obtained by

Simultaneous Measurements and Published Data of CMV IgG Titers Determined by NT Method

Data represent mean+S.D. (n=2).
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(A) Measurement of CMV IgG Titers in IVIG Determined by EIA Method and (B) Correlation between Findings Obtained

by Simultaneous Measurements and Published Data of CMV IgG Titers Determined by EIA Method
Data represent mean+S.D. (n=3). Asterisks indicate statistical difference: *a, compared with others (p<0.001); *b, compared with *a and sample # 11 (p<<

0.05); *c, compared with *a (p<{0.05).
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Fig. 3. Correlation of CMV IgG Titers between NT Method
and EIA Method Obtained by Simultaneous Measurements
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A 2R E, &P 1065 RAK32M4T, MHERK
¥1Z p=0.073 &£7/2 0, NT & RBEICHF ORIC
MBI 5 Nd, MBS b A 5Nz [Fig.
2(B)].

2-3. BIEAHZEDEWNCLD CMV IgG iDLt
B SEMAWSZNT k& EIA #iI2X 5 CMV 1gG
T OBE T, TNETNEREBHERENS SN
HOO, WHEIEHIEM THBEFREIL p=0.368 &7
0, HEHIEOMICHEIZED Snsho 7z (Fig.
3)
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L[alfT o 72 NT i£IC K % CMV 1gG i O T
W, TOEFKIZSHERNRMED 1/5FHETH D i
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BEOHENELWIZELND 5T, FU XD RfEIC
oishoiz. ZOHAELT, 1 DI3RE S
IZK2EY, H5NEEADMHERICKZ2EVNE X
5N %. Table 1 IZ/;RT LT, By - Gt
AT D IVIG AT, SRR TONHE
FiEE R A ORI 0, X, SE
WERRE L TWRWD, U1 )L ZDFURIC K S FFniE
FRIZHBWT pH 4 Okl & U1 )L ZVEWR D IR G K
12, TAIVADHURIFR N 5E %252 \) % nlfetE
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%z L7= [Table 1 and Fig. 1(A)]. /=, IVIG #
FlZFHHUL THSHIE L THIMEERN 5K 2 HE
TLTNBHEDIZ, ZOM, CMV IgG NH-ANT X
STCHRRLEEEZ T REEDEE TERWN,

SETT>7265 1 DOHIEHIETH S EIAIET
X, HMHO/FMTOETRK 17 H LRI NE
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—75, BLE - lRGETTO BB BT IO ARS
NTWVWS NT EIZ X S IVIG 8FF D CMV 1gG /)
i DWTIE, HIE L7 i & ORICEANZEED 5
N=dHOO, HERED N> = [Fig. 1
(B)]. ZHUIHEITH WS 71 )L AR Ml fa bk o
ELREDOFRHENRRD D EEZ5NS. ETHIT,
NT %13, FUREBEEBE TOREIZBNTS, #i&
LT 1V A ORI D S0 iEa Y FDEWN,
IROBHEEHNRELR ST TS, UM TE-S
EHfiEiRs. 2D &E, NTEICKS IVIG #
D CMV IgG J)fili D HIE & 2 O F Al D 72 912
V&, FIRFIZE U AECTHIE S 2 0Bt Z2 RET 5.
UL, §XTOEAZFRRHES S LI3FEL
ARRETH O, BIERFAEES LT, HEICHN
LB HIE DD LETH D EEZEZ LN,
Bz, EWN TR O ITTH 2 AR+
s &M, SHE TN D EEHEOEMELD 2D
IZ—E DL T THIE L B Z2ER, &)1
EEBIIRMT I ERENEZSNSEND LK
2%

fii 5, EIAJRIZHB T S i, EE kI Nz
CMV §ii z 8% 2Pk BT ODDE KT 5 2
Ems, BEERNNEL TWS EIA i &4 [EH]
7E U 7z EIA i I [0 D & THBEIDGEED 5 e o
el ERBANRERTZ o7 [Fig. 2(B)]. ZOHH
ELT, HIEICHWSNS CMV JUEDENWR E,
20 NTERRIC, Bitz S0 MELMTITDON
LPMERMEDEBNDNEE L 2D EEZEZGN5. L
Mo T, GEOBEENSIEINT EOAR ST
EIAEIZBWT S, HEICHWSEESHIEICD
W TEEE(L D LEVEDVRIR S Nz,

EZAT, CMV IgG OHEFRBEMNSEZ B &,
CMV D &G T B = i HE O FERE Il O H i9I2IE,
CMV 1gG DREGEHER T2 K DR < k3 5 & &
D5 NT iED Il Z FEEEICE-F 2 EIRT 5 DN K
WEEZEZBENDM, WETDORETH 5 avidity &
BaBERTRELOHREYP, Hahicke Tk
MIUAINAKTEHAETLEGVWVNEETHD LD
WMEDHDHB.? £z, FEITKREFT L TORND, B
HIZKBTAMINADEEEZEET S5 L, EIAiD
FHINE U A RARESRME R FiARM 2 & < KL T

HEWODEBEREDDHD,Y CMV 1gG H1liOFH A
PEDOFEMICIX, 58, HIWIEEOE /R D BEt b E
EEZOND. FO—HT, XOBRAMWEBEESL
T IVIG #HF D CMV IgG Sl D &%, 5k
HEE D CMV ST B &G D6 0 FEIE M
WRESFEETION, EVDHIIODVTIEVEE
RN TWD EIXE AR, IO A Y ENTOH
HEHBDRO, 101D CMV ST B &G D5 7
R FEAE M HNTIE IVIG RF B 5 O F M T i D
EARIE, BRI E LN E WD SR O A
MHELWEDICAHZD. £, ENTHRHSINZE
BEREAETL D CMV iR O PRI Bt L /55 S
COfEmELETSE. D LAENS T, BHRTIX
CMV IgG @ Aiflic y b #@IRTHEEII DN E
EZZ5NBHOD, TO—HTHEOPFETHLN
Fe kDT, BUEERREDNERAE A EFIR D Il D K
EMROSTLHBRKMTETNENIEEERD L,
IVIG #F#: 5 & CMV I1gG Hili O BEHIZTDONWT
WS RERLIRANLETHD, 351, [F—K#E
HWBEICBWTT S HEEHNALND I EM D,
CMV IgG Jifli D bz - FMD 7201213 Pa< &b
Y E 72 2 BF DO FEFFHIENBEEEZEZ 5N S,
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