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Effects of Reactivation of Latent Epstein-Barr Virus Using Polymerase
Chain Reaction on Acute Hepatitis A in Children

Seung Hyon Baek, M.D., Sang Yong Kim, M.D.* and Hong Koh, M.D.*

Department of Pediatrics, Yonsei University College of Medicine,
*Severance Pediatric Liver Disease Research Group, Severance Children’s Hospital, Seoul, Korea

Purpose: We previously reported that concurrent reactivation of latent Epstein-Barr virus (EBV) in
children with hepatitis A virus (HAV) infection is common and EBV reactivation with HAV infection
adversely affects the clinical features of hepatitis. However, the incidence of concurrent reactivation was
not accurate because the detection of EBV reactivation was based on serologic methods. Therefore, we
studied the effects of polymerase chain reaction (PCR)-proven EBV reactivation, thus a more precise
concurrence, on acute HAV infection in children.

Methods: PCR were conducted in 34 patients, who had enrolled previous study and diagnosed with acute
HAV infection between January 2008 and June 2010. Their medical records were reviewed.

Results: Among 34 patients with acute HAV infection, 12 patients (35.3%) had EBV reactivation which
was proven using serologic and molecular biologic techniques. There were significant differences in the
peak levels of AST and ALT between the reactivated and non-reactivated groups (p=0.001 and p <0.001,
respectively). The duration of full recovery from hepatitis was more prolonged in the reactivated group
(p<0.001). Clinical parameters, such as serum protein (p <0.001) and albumin concentrations (p <0.001),
atypical lymphocyte count (p=0.001), prothrombin time-international normalized ratio (PT-INR, p <0.001),
and splenomegaly (p<0.001), showed significant differences. The clinical features in the reactivated
sub-group > 10 years of age revealed more liver dysfunction compared to the non-reactivated sub-group.
A comparison with a previous study was performed.

Conclusion: PCR-proven reactivation of latent EBV in children with HAV infection is common and EBV
reactivation with HAV infection adversely affects the clinical features of hepatitis, especially in older
children. (Korean J Pediatr Gastroenterol Nutr 2011; 14: 59~ 66)
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Table 1, Clinical Characteristics of the Patients and Correlation between Non-reactivated and Reactivated EBV Infection Groups

Total (N=34) Non-reactivated (N=22) Reactivated (N=12) p-value
Age (yrs) 105+4.0 10.0+46 115+25 NS
Male (%) 19/34 (55.9) 13/22 (69.1) 6/12 (50.0) NS
AST (U/L) 1,7236+1,4054 1,1561.7+7520 2,7719+1,730.0 0.001
ALT (IU/L) 19127+1,702.6 1,048 916262 3,496.3+1,9287 <0.001
AST/ALT 0.98+0.28 1.08+0.28 0.79+0.17 0.002
Protein (g/dL) 6.6+09 70£05 58409 <0.001
Albumin (g/dL) 38+06 41+04 32402 <0.001
Atyp lym (%) 250+3.36 118+1.50 49+44 0.001
PT-INR 1.11+£0.17 104015 1.24+0.11 <0.001
Duration (days) 314+184 280177 39.7+138 <0.001
Splenomegaly (%) 10/34 (29.4) 3/22 (13.6) 7/12 (568.3) <0.001
GGT (U/L) 262.4+2517 247 3+291 4 2902+1632 NS
ALP (lU/L) 366.8+1356 3750+143 4 351.8+1246 NS
T.bil (mg/dL) 42+29 39+32 47422 NS
D.bil (mg/dL) 34+24 31+27 38+19 NS
WBC (/L) 7,8550+4,692 6 8,862.7+5,487 4 6,007.5+1,680.0 NS
Lym (%) 36.7£128 376+145 350492 NS
Platelet (10%/ L) 256.4+1079 2821+1143 209.4+793 NS

EBV: Epstein-Barr virus, AST: aspartate aminotransferase, ALT: alanine aminotransferase, Atyp lym: atypical lymphocyte, Duration:
duration of full recovery from hepatitis, PT-INR: prothrombin time-international normalized ratio, GGT: r-glutamyl-transpeptidase,
ALP: Alkaline phosphatase, T bil: total bilirubin, D bil: direct bilirubin, WBC: white blood cell, Lym: lymphocyte,

All date show mean=+SD.
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Table 2, Clinical Characteristics and Correlation of Patients according to Status of EBV Infection in the Two Age Groups

Age<10 years (N=15)

Age=10 years (N=19)

Non-reactivated Reactivated p-value Non-reactivated Reactivated p-value
(N=10) (N=5) (N=12) (N=7)

Age (yrs) 6.8+34 81+15 NS 124+18 125417 NS
Male (%) 6/10 (60.0) 2/5 (40.0) NS 6/8 (75.0) 5/11 (45.5) NS
AST (IU/L) 971.0+7926 7913+6129 NS 1,767 1+3084 2,604.6+1,603.8 0,038
ALT (IU/L) 8956+6488 880.0+6605 NS 1,595 4+5288 3,121 9+1,6751 0.004
Protein (g/dL) 70405 6.9+0.4 NS 70407 65409 0.002
Albumin (g/dL) 41+05 36+04 NS 42+04 36+05 <0.001
Atyp lym (%) 01+£03 03+04 NS 06+18 40+56 0.011
PT-INR 1.02+0.16 1.20+0.02 NS 1.03+0.14 127+0.183 0.004
Duration (days) 159+565 257+72 <0.001 195+50 386+145 <0.001
Splenomegaly 2/10 (20.0%) 0/5 (0.0%) NS 1/8 (12.5%) 7/8 (87 5%) <0.001
AST/ALT 1.06+045 0.88+0.04 NS 086+023 081+0.14 NS
GGT (U/L) 2050+1486 1277£512 NS 1965764 2443+1916 NS
ALP (IU/L) 3895+1427 421.0+1602 NS 3714+156 9 3308+1203 NS
T.bil (mg/dL) 27129 40+26 NS 50+36 48+24 NS
D bil (mg/dL) 21+£24 32+24 NS 41+3.0 39+19 NS
WBC (/ «L) 8,339.0+6,4563 7,4933+23974 NS 51000+1,4255 5,6588+1,1232 NS
Lym (%) 379+179 426+82 NS 371+938 313+75 NS
Platelet (103/,U|_) 3299+1211 2490+1057 NS 227 4+776 2018+740 NS

EBV: Epstein-Barr virus, AST: aspartate aminotransferase, ALT: alanine aminotransferase, Atyp lym: atypical lymphocyte, Duration:
duration of full recovery from hepatitis, PT-INR: prothrombin time-international normalized ratio, GGT: r-glutamyl-transpeptidase,
ALP: Alkaline phosphatase, T bil: total bilirubin, D bil: direct bilirubin, WBC: white blood cell, Lym: lymphocyte, All date show
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Table 3, Comparison between the Serologic and PCR
Method Study Results

Table 4, Comparison between Serologic and PCR Method
Study according to Age Groups

Serologic test study PCR study

Serologic test study PCR study

Duration (p<0,001) Duration (p<0.001)
Splenomegaly (p=0.004) Splenomegaly (0<0.001)
AST (p=0,004) AST (p=0.001)
ALT (p=0,004) ALT (p<0.001)
AST/ALT (p=0.00) AST/ALT (p=0.002)
PT-INR (0<0.001) PT-INR (p<0.001)
Albumin (p=0.004) Albumin (0<0.001)
Protein (p<0.001)
Atypical lymphocyte (p=0.001)

Duration: duration of full recovery from hepatitis, AST:
aspartate aminotransferase, ALT: alanine aminotransferase,
PT-INR: prothrombin time-international normalized ratio,

| Sy

EBVY| Z23|7kd 2 22 3he] Zhol] A
ARAE ol &ste 757t B2l o] B35 34 AY
ZHed 3t 2 a4 A4 AstollA v So|H Q) wAk b
o2 Qg gk Ayt vehd g Ak = FH
A FAAAE SFELAMNRESol vlsl] 237
g A sts Akl Fggelts Ba'97 9l
o] & Aatzo| #A Hiseid EBVE 243t A
g 7kede] Aol s nlAke A A3 5]
ekl SFEAEAMRES o] &ste] EBVE 224

§]"—'é" gelstar A5 Asste Zlo] Hasgich
A3lo] EBVell ZHedo] E$ls wl EBVE W H71H
2]-40}04 HA S AAAEHE FAEE Aer &
B 9= o]= EBVY §-AA7L 71 BAIE (Memory
B cell)oll # Ak(transcription)=] #] ¢k el = EAlj5)0]

THIE] o3 Welukgg 73ty whEo R Awshn
SIek”. BBV Z3)7kedo] Yofubl EBVS] $A7HE
BHIE Uf2 ZAFstedl BAIES] A A (antigen
presentation)7k Gojth CD 4+ 4 CD 8+ TA|Eol| <
gt W odut2 o 2 olgl EBVY] Zrd=E BAEE AelhA|

Al Ak, aeht 7l BAIES] F40] 247z 2
(secondary lymphoid tissue) Wloll4] dojuim A 7hod =
BAEE el 501717 Hell 7|BAER A 2E 2
AE719] Ak Jejz vhp Al Hof TAIEel 3k &

Age <10 years Duration (p=0.017) Duration (p<<0.001)

PT-INR (0p=0,013)

Age=10 years Duration (p<0.,001) Duration (p<0.001)
Splenomegaly Splenomegaly
(p=0.001) (p<0.,001)
AST (p=0.027) AST (0p=0.038)
ALT (p=0.001) ALT (p=0.004)

PT-INR (0<0,001) PT-INR (0<0,001)

Albumin (p=0.007)  Albumin (p<0.001)

AST/ALT (p=0.007) Protein (p=0.002)
Atypical lymphocyte
(p=0.011)

Duration: duration of full recovery from hepatitis, PT-INR:
prothrombin time-international normalized ratio, AST: aspar-
tate aminotransferase, ALT: alanine aminotransferase
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