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Rapid Diagnosis of HCMV Diseases by pp65 Antigenemia Assay :
Comparison of pp65 Antigenemia with Polymerase Chain Reaction

Uiseok Kim, M.D.*, Bo Bin Lee, Wan-Bum Park, M.D., Jong Wook Shin, M.D., Myoung-Don Oh, M.D.
Eui Chong Kim, M.D." and Kangwon Choe, M.D.

Department of Internal Medicine and Department of Laboratory MedicineT, Seoul National University
College of Medicine, Seoul, Korea

Background : The present study was performed to evaluate clinical usefulness of pp65 antigenemia
assay (pp65 Ag), plasma polymerase chain reaction (P-PCR) and peripheral blood mononuclear cell
PCR (PBMC-PCR) in patients with cytomegalovirus (CMV) diseases.

Methods : Sixty samples from 41 patients admitted in Seoul National University Hospital from Sep,
2001 through Feb, 2002 were evaluated. Twenty-eight patients who had symptoms and signs of CMV
disease and 13 patients who were asymptomatic were tested for CMV infection. Among 60 samples, 59
samples were tested for pp65 Ag by Clonab CMV kit (Biotest, Dreieich, Germany). Fifty-six samples
were tested for P-PCR and PBMC-PCR, respectively.

Results : Fifteen (25%) out of 59 samples showed positive by pp65 Ag, 16 (29%) and 24 (43%) out of
56 samples showed positive by P-PCR and PBMC-PCR, respectively. The concordance rate of pp65 Ag
and P-PCR in the same blood sample was 82%. CMV disease was diagnosed in 15 (37%) patients. The
sensitivities of pp65 Ag, P-PCR and PBMC-PCR were 60, 53 and 80%, respectively, and in specificities
were 96, 92, 88%, respectively. Of the 15 patients with CMV diseases, 4 patients who underwent
allogenic bone marrow transplantation showed positive results by all the three assays, and the number
of pp65 positive cells in these patients was high (3-30/4x10°). Eight out of the 15 patients with CMV
diseases had CMV gastroenteritis. Four of them showed positive by pp65 Ag(the number of pp65
positive cells : 1-3/4x10°) and 2 patients showed positive by P-PCR.

Conclusion : The senstivity of PBMC-PCR was high and the specificity was relatively low. It is quite
likely PBMC-PCR was not able to distinguish CMV reactivation from latent infection. The sensitivity and
specificity of pp65 Ag were similar to those of P-PCR. CMV pp65 positive cells could be quantitated by
pP65 Ag.
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Primer MIEE AWA2EH}o] 212~ Towne 9 major imme-
diate early antigen®] F#AANA fFelstd o tgsts 4
7IME F-91= ZH2 731-755, 1165-11502 241 th&-3h 2t}

Primer MIE-4:5-CCA AGC GGC CTC TGA TAA
CCA AGC C-3'

Primer MIE-5:5'-CAG CAC CAT CCT CCT CTT
CCT CTG G-3

GeneAmp PCR system 2400 (Perkin-Elmer, USA)& A}
43kl 95°CellA 5%3) initial denaturation A%l § 94°Cel
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Table 1. Characteristics of 41 Patients

Gender (M/F)
Median age in year (range)
Underlying illness
Hematologic diseases
Allogenic BMT"
Allogenic NST'
Allogenic PBSCT'
Autologous PBSCT
Glucocorticoid
Chemotherapy
None
Lymphoma
AIDS
Post-transplantation
Kidney
Liver 1
Others® 9

2417
42(10-72)

—_

WN =N =N = 01N

N

“bone marrow transplantation

Tnon-myeloablative stem cell transplantation

"peripheral blood stem cell transplantation

astrocytoma  (glucocorticoid), osteosarcoma  (chemotherapy), renal cell
carcinoma (allogenic NST), ulcerative colitis, end stage renal disease,
fever of unknown origin, atypical pneumonia
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H 25 AAY Z2HEAx &l(nonmyeloablative stem cell
transplantation, NST)S -2 3x}9] 2574 F50]4S Al
g7 oF2 FANAF x| 374, J-@X”] o|2lg wWe
ghakel 34A|, o4 3y RER A
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YAEL 86%A3L, FULT AAE 9 THFELAHNE
AARE 82%, FUES HAkeh dxdddd T THaLAH
Hhg AR 78% 31T
2) M=9 Solx=

AT Alel Zhe-Hl 1591(37%) 5 A elol wel AdiAlx
Hpejgiadgto 2 Hdsiith. 1 5 997F IS HAtel
A Fgela, dgd wxddddy FHaLAHRS A
Abell A= Zb2) 8ol ok 1267F Aol Atk Al 7hA] Al R
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Table 2. Concordance Among the Results Obtained with
the 3 Assays on 60 Samples Tested

Plasma PBMC

Antigenemia PCR' PCRT
+ - + - + -
Antigenemia +
Plasma PCR + 9 6
— 4
PBMCT PCR + 12 1 16 8
— 1 31 0 32

“One sample was not tested
TFour samples were not tested
"peripheral blood mononuclear cell

20 o sistew M35 Al 15 20034



Table 3. Clinical Characteristics and Results of Assays in 15 Patients with CMV Diseases

Case No. Sex Age Underlying illness CMV disease Results

1 F 37 Autoimmune hemolytic anemia Enteritis Antigenemia* —
(glucocorticoid) Plasma PCR
PBMC PCR

+

2 M 64 Malignant lymphoma Colitis
Antigenemia”
Plasma PCR
PBMC PCR
3 M 42 Liver transplantation Panniculitis Antigenemiax
Plasma PCR
PBMC PCR
4 M 38 AIDS Esophagitis Antigenemia”
Plasma PCR
PBMC PCR
5 F 30 Osteosarcoma Esophagitis Antigenemia” -
(high dose chemotherapy) Plasma PCR —
PBMC PCR -
6 M 35 End stage renal disease Gastritis Antigenemia” —
Plasma PCR —
PBMC PCR -
7 M 35 AIDS Esophagitis Antigenemia”
Plasma PCR
PBMC PCR
8 F 53 Malignant lymphoma Retinitis Antigenemia”
Plasma PCR
PBMC PCR
9 M 35 Amyloidosis (autologous PBSCT) Esophagitis Antigenemia”
Plasma PCR
PBMC PCR -

|+ + |+ +w
!

+
++ =

[+ | |

| -+

10 F 44 Myelodysplastic syndrome CMV syndrome
(allogenic BMT) Antigenemia”  >30

Plasma PCR

PBMC PCR

11 F 51 Acute leukemia (allogenic NST)  CMV syndrome  Antigenemia”
Plasma PCR

PBMC PCR

++z=++ T
+ +
+ +

++ 1+ +

12 M 26 Acute leukemia (allogenic BMT)  CMV syndrome

\
w
\

Antigenemia”
Plasma PCR
PBMC PCR
13 F 34 Ulcerative colitis Colitis Antigenemia”
Plasma PCR
PBMC PCR
14 M 16 Aplastic anemia (allogenic BMT) CMV syndrome  Antigenemia”
Plasma PCR
PBMC PCR
15 M 10 Acute leukemia Hepatitis Antigenemia”
Plasma PCR
PBMC PCR

+H+ Il ++S =+
+
!
!
!
!

“the number of pp65 positive cells/4 X 10° leukocytes
Ttreatment with ganciclovir
"The number of pp65 positive cells was not assessed
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9, 53%, 0% L Fol== A7t 96%, 92%, 88%SAth.

3. AdAEulo]lg 223 15919 A7 B4 2 HA}
A& (Table 3)

15915 Aol wel AdMEvlolg Aoz Ay
ok 93 Ago] g2 JPY Wi AhAEulo)e] AEF gt
4¢ 2+ 14, 4o 14, FF9 AF49 (panniculitis) 1

ol =0l At
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2AQA 2 Boludda Az AvHmtelds 914
B gal 2 Aotk f1gee) PAReE A% 49, 91 1
o, 24 10, B4 2000t 8el] 71 AABE FARWLZ

HHo] wAste] AdialEutele 2 HHe] Zhsde] AT

= AldskA= 13

Table 4. Abilities of CMV Assays to Predict CMV Disease

o

o pp6s FEAES] =

370l M 3070 ©]4d/4x 10°0] AT}
Fupol 2] A 2 =

8 Q8% 7 59 A4
2 oAgE 29 2 Bxdday 2R Fal)
AE BF A 248 Bt 1ddv gufolej=AE Fof
B ¥ gaEze] sAugol 84 W wxdAudT 2
SRS AN A% by A0S uAT

A A Eol s 2o Zee 7ho]4 S Wi welol
AAE Bgahe Fol 7% Asto] WAT oz vnzde)
AdAmole s oA ARl FH 2HE 0]
O bl B4 WAoo WEsane wul Fo 719
o] WA els} HYLFoR FUFawe wul F B
o] WA o7h 99T oSl WA AT Table 301
A A EH o

oo

AdiA Eupel ez A BRFEe Axl=e] A gAA
< ARAEClA 40%, V=el =AL A 9elAM 60-70%
Aok whd g2y A9 4RlS ddes Al
Al Erbol2l 2~ A HHE&S 97-98%= g =4
BaEe] Ath9). f-eluet Abgraoe] AtiAlEato] 2 2ol 2F
HEl= A7 94 olde] Aobrlm delA gtk(d). & AT
g Ao A"l 1041FH 247k 0l ne B gk

o oju] AvjHmutolei o] FH gl UYL AoE
Az,
o AAZrbole 2 GARFEE vige] ppLhe A

Results
Study No. of Pts Underlying iliness Infection/Disease” Assays
Sensitivity  Specificity PPVT  NPV'
A
Pellegrin, et al." 30 Renal transplantation 18/11 Antigenemia 100% 63% 61%  100%
Plasma PCR 55% 74% 55% 74%
PBLY PCR 91% 47% 50% 90%
Shin, et al." 159 Diverse' /4 Antigenemia 75% 100%
PBLY PCR 100% 91.6%
Tong, et al.”” 37 Renal transplantation 22/13 Antigenemia 8% 92% 33% 65%
Plasma PCR 54% 63% 44% 1%
PBLY PCR 69% 67% 53% 80%
Blank, et al® 101 AIDS /25 Antigenemia 80% 68% 47% 91%
WB" PCR 96% 37% 33% 97%

“No. of cases of CMV infection/No. of cases of CMV disease
Tpositive predictive value

"negative predictive value

peripheral blood leukocyte

'BMT, renal transplantation, screening test for CMV etc.
Twhole blood
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