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Chronic HBV Infection in Children: The histopathologic classification
and its correlation with clinical findings

Seon Young Lee, M.D., Jae Sung Ko, M.D., Chong Jai Kim, MD.'
Ja June Jang, M.D.! and Jeong Kee Seo, M.D.

Department of Pediatrics and lPathology, College of Medicine Seoul National University

Objective: Chronic hepatitis B infection (CHB) occurs in 6% to 10% of population in Korea. In
ethinic communities where prevalence of chronic infection is high such as Korea, transmission of
hepatitis B infection is either vertical (ie, by perinatal infection) or by close family contact (usually
from mothers or siblings) during the first 5 years of life. The development of chronic hepatitis
B infection is increasingly more common the earlier a person is exposed to the virus, particularly
in fetal and neonatal life. And it progress to cirrhosis and hepatocellular carcinoma, especially in
severe liver damage and perinatal infection. Histopathology of CHB is important when evaluating
the final outcomes. A numerical scoring system which is a semiquantitatively assessed objective
reproducible classification of chronic viral hepatitis, is a valuable tool for statistical analysis when
predicting the outcome and evaluating antiviral and other therapies.

In this study, a numerical scoring system (Ludwig system) was applied and compared with the
conventional histological classification of De Groute. And the comparative analysis of cinical
findings, family history, serology, and liver function test by histopathological findings in chronic
hepatitis B of children was done.

Methods: Ninety nine patients [mean age=9 years (range=17 months to 16 years)] with clinical,
biochemical, serological and histological patterns of chronic HBV infection included in this study.
Five of these children had hepatocelluar carcinoma. They were 83 male and 16 female children.
They all underwent liver biopsies and histologic evaluation was performed by one pathologist. The
biopsy specimens were classified, according to the standard criteria of De Groute as follows:
normal, chronic lobular hepatitis (CLH), chronic persistent hepatitis (CPH), mild to severe chronic
active hepatitis (CAH), or active cirrhosis, inactive cirrhosis, hepatocellular carcinoma (HCC). And
the biopsy specimens were also assessed and scored semiquantitatively by the numerical scoring
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measured by radioimunoassays.

seroconversion of HBeAg.

Ludwig system. Serum HBsAg, anti-HBs, HBeAg, anti-HBe, anti-HBc (IgG, IgM), and HDV were

Results: Male predominated in a proportion of 5.2 : 1 for all patients. Of 99 patients, 2 cases
had normal, 2 cases had CLH, 22 cases had CPH, 40 cases had mild CAH, 19 cases had moderate
CAH, 1 case had severe CAH, 7 cases had active cirrhosis, 1 case had inactive cirrhosis, and
5 cases had HCC. The mean age, sex distribution, symptoms, signs, and family history did not
differ statistically among the different histologic groups. The numerical scoring system was corre-
lated well with the conventional histological classification. The histological activity evaluated by
both the conventional classification and the scoring system was more severe as the levels of serum
aminotransferases were higher. In contrast, the levels of serum aminotransferases were not useful
for predicting the degree of histologic activity because of its wide range overlapping. When the
histological activity was more severe and especially the cirrhosis more progressing, the prothrombin
time was more prolonged. The histological severity was inversely related with the duration of

Conclusions: The histological activity could not be accurately predicted by clinical and biochemical
findings, but by the proper histological classification of the numerical scoring system for the biopsy
specimen. The numerical scoring system was correlated well with the conventional histological
classification, and it seems to be a valuable tool for the statistical analysis when predicting the
outcome and evaluating effects of antiviral and other therapies in chronic hepatitis B in children.
(J Korean Pediatr Gastroenterol Nutr 1998; 1: 56 ~78)

Key Words: Chronic hepatitis B, Histopathology, Scoring system
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Table 1. Staging of Chronic Hepatitis

Staging terminology

Semiquan-

titative Criteria

Descriptive

0 No fibrosis
1 Portal fibrosis
2 Periportal fibrosis

Fibrous portal expansion
Periportal or rare
portal-portal septa
Fibrous septa with
arthitectural

distortion; no obvious
cirrhosis

Cirrhosis

3 Septal fibrosis

4 Cirrhosis
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Table 2. Grading of Disease Activity in Chronic Hepatitis*

Grading terminology

Criteria

Semiguantitative Descriptive Lymphocytic Lobular inflammation and necrosis
0 Portal inflammation None None
only; no activity

1 Minimal Minimal, patchy Minimal; occasional spotty necrosis

2 Mild Mild; involving some Milg; little hepatocellular damage
or all portal tracts

3 Moderate Moderate; involving Moderate; with noticeable
all portal tracts Hepatocellular change

4 Severe Severe; may have Severe; with prominent diffuse

bridging fibrosis

Hepatocellular damage

*When a discrepancy exists between criteria, the more severe lesion determine the grade
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Fig.1. Chronic persistent hepatitis in a 11-year—old girl. The lobular archi-
tecture is normal, and there is little cellular infiltrate or necrosis. An in—-
crease in inflammatory cells is seen within the portal triads. Limiting plates
are preserved, although a few lymphocytes spill into the parenchyma.
There is no evidence of piecemeal necrosis and fibrosis (H & E, x100).

Fig. 2. Moderate chronic active hepatitis in a 7-year-old boy. Portal triads
are greatly expanded with chronic inflammatory cell infiltrates that erode
the limiting plate. Inflammation extends from the portal tract into the
lobule, and there is piecemeal necrosis. Hepatocytes are swollen and
rounded in the zone of piecemeal zones. Trapped periportal hepatocytes
are seen. Lobular architecture remains intact(H & E, x100).
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Fig. 3. Active cirrhosis in a 8-year-old boy. Dense fibrous bridges
evolved from previous zones of parenchymal cell collapse. There is ex—
tensive fibrosis and architectural distortion. The outline of the nodule is
blurred by piecemeal necrosis and there are abundant inflammatory

cells(H & E, x100).
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TOTAL HISTOLOGY ACTIVITY INDEX SCORE
(grade+stage)
o
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CONVENTIONAL DIAGNOSIS

Fig. 6. Comparison of conventional readings for liver biopsy specimens
with total histology activity index scores in 94 liver biopsies.

Table 4. The Mean Values of the Scores for Portal/Periportal activity(P/P), Lobular activity(L), Fibrosis and
Cirrhosis(F), and the Total Score(including all three categories) of 94 Liver Biopsies Correlated to Conventional

Histological Classification

Scores (means)

Conventional

histological No.

classification Total P/P L F
Normal 2 0 0 0 0
CLH 2 15 0 15 0
CPH 22 2.8 1.0 1.4 0.4
Mild CAH 40 5.0 2.0 2.0 1.0
Moderate CAH 19 6.5 2.8 1.9 1.7
Severe CAH 1 9.0 40 3.0 2.0
Active cirrhosis 7 94 3.1 2.7 3.6
Inactive cirrhosis 1 5.0 1.0 0 40
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Table 5. Association between Clinical Manifestation on Admission and Pathologic Type

active inactive

TOTAL normal CLH CPH mild CAH moderate severe ) . : )
(n=94) =2 (=2 (=22 (40) CAHIn=19) CAH(n=1) CITONS Cirmoss
n=7) (n=1)

Symptom

(+) 46(49%) 0 1 12 16 i 1 4 1

(=) 48(51%) 2 1 10 24 8 0 3 0
Physical findings

(+) 39(41%) 0 1 10 14 8 1 4 1

(=) 55(59%) 2 1 12 26 i 0 3 0

Symptom: easy fatigability, anorexia, nausea, vomiting, abdominal pain, abdominal distension, jaundice, weight
loss, fever, edema, dark urine, hematuria, epistaxis
Physical findings: hepatomegaly, splenomegaly, hepatic tenderness

Table 6. Association between Maternal History of HBsAg(+) and Pathologic Type

mild moderate  severe  active inactive

T(r?:ggl)‘ N(ﬁimzf | (Cn I;; (S:F;g) CAH CAH CAH  cirrhosis  cirrhosis (n=5)
(n=40) (n=19) (n=1) (n=8) (n=1)
Maternal History
(+) 54(55%) 0 2 1 23 10 0 2 1 5
(=) 45(45%) 2 0 1 17 9 1 5 0 0

go] e A5e 174 AN, 7S] gle B A EA YudA EUXTHFg Ta). BFH FHE
= 8 Ak 7 F A e BAee9dl HEAE HdE 156431 mg/diel L, WEEAY
AL, HAZEAE 28 oA AATh ARUrt v HEE 159 T &34 FEA] 86 mydlE W
234 Ao E Abge A7 18 AL, AT ok, Z 3t FAIAQ Aol= gl EF
ARG oz AP A% 18 Adoh Hey F9H, dH &FR, alkaline phosphatase %31 2] &
zZAFPY 7tEEd e zo]7F ATHTable 6). Z}z} 71105 g/dl, 4.5£0.5 g/dl, 284+87 U/Lo|}

8
3, 7+ #7r) Role QUL ALTS) H#e 215
21 ULelx, e 24 Puae 4 24 27

g )RR HTL 06204 mgdlo|RL, Al 4525 UL, T4 AG9A FEA] 24+16 UL,
HzAYUE = 44 24 274 07:04 mg/dl, TH3 AEA HEA] 157187 UL, BE w4 &
T 294 THEA 03400 mg/dl, T AEAR B4 FAA 212£166UL, T5E WA EEA 7t
FEAl 0603 mgdl, A VA 544 FEAl FAl 253195 UL, 1E WA &4 AN
07404 mg/dl, 5% A FFA 7FFAl 06+ 1510 ULE HAHS Fukg vhA S%A 714
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Table 7. Biochemical Data at Biopsy by Pathologic Type

Total bilirubin Cholesterol Total protein Albumin
(mg/dL) (mg/dL) (g/dL) (g/dL)
Normal(n=2) 0.7+0.4 193+5 7.4+0.1 44+04
CLH(n=2) 0.3+0.0 1412 6.4+0.8 47+0.4
CPH(n=22) 0.6+0.3 154+20 7.0+04 46+05
mild CAH(n=40) 0.7£0.4 157+32 7205 4.4+0.6
moderate CAH(n=19) 0.6+0.3 166+32 7.1+0.6 45+04
severe CAH(n=1) 2.0 86 6.8 3.8
active cirrhosis(n=7) 0.4+0.1 139+45 75%0.6 42406
inactive cirrhosis(n=1) 1.3 146 7.1 3.9
Total 0.6+04 156+31 7.1+05 45+05
p-value 0.0007 0.077 0.19 0.32
Transaminase(U/L)
Alkaline phosphatase(U/L)
AST ALT
Normal 235+16 37+7 45+25
CLH 301+88 30+8 24+16
CPH 280+65 99+109 157+187
mild CAH 27572 147141 212166
moderate CAH 298+97 178+125 253+195
severe CAH 162 1030 1510
active cirrhosis 340+169 220+108 260+140
inactive cirrhosis 267 37 33
Total 284+87 151£158 215221
p-value 0.48 0.0001 0.0001
ASTS] & 151158 U/Lo|al, HgzAgd =z WA A e ogt BReF 175 AARRI9
T 84 A 2AA 3727 UL, T 2948 09 o #AE BY, 83 dEeNe xAYe o
A 3048 UL, B4 A& 2h9A 994109 UL, Fol F484% /s, Afst 19852
AE T &34 UEAl 147141 UL, 55  gadste ASs #EE F ey, BAF 79
Y &5 TAA 178+125 UL, 1= T & AL It @AZY2EHELS A 95 ¢
B4 94 1030 UL 2 23WS BNg g ARl 4358 gaste 29 wEsgo,
g4 7] 220£108 UL, ZHAWEA] 37 UL ol% £AF FoA4L gdth g3 gxve 7t
Atk 27 dFadel 4TSS Ee AT & 2 9F L AR ATFE gase A
F AU, BAHCEE Pgol 000012 7+ w7 #ASL, 53] At AATFE {5
of ol BATh qet 2 HHzAYEE F gache AL BB F AATE-001. FH F
EEE Ro] @ol AST, ALTAZ 243< o2 e hxdy 93 2 d4st Aa52 371
3t 21 o] Y th(Table 7, Fig. 7b-7c). e AL BEHAY. dRHo g ol RAL



I

Tor

O

%0

¥
Inactive
CAH

CAH
Inactive

T
Active
LC
Active
LC

Sev

CAH
Sev
CAH

T
Mod
CAH
Mild Mod
CAH  CAH
CONVENTIONAL DIAGNOSIS

Mild

CAH
CONVENTIONAL DIAGNCSIS

CPH
CPH

CLH
CLH

I

NOR
NOR

Lo o e il R et e e e i B

.5
1200
1000

- (=)
(p/BWNIGNHNIE 17101

Fig. 7a. Comparison of level of bilirubin with conventional histological

classification.
Fig. 7b. Comparison of level of AST with conventional histological classi—

fication.
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Fig. 7c. Comparison of level of ALT with conventional histological classi-
fication.
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Fig. 8a. Comparison of level of albumin with scores of fibrosis.
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Fig. 8b. Comparison of level of AST with total histology activity index
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Fig. 8c. Comparison of level of ALT with total histology activity index

scores.
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Table 8. Association between Bleeding Tendency
and Pathologic Type

Table 9. The Rate and Duration of Seroconversion
of HBeAg by Pathologic Type

Prothrombin Partial ) Duration of
: . Seroconversion !
time thromboplastin seroconversion
o . of HBeAg
(%) time(sec.) (mo.)
Normal 90+14 39+4 Normal(n=2) 1/2 28.0
CLH 90+14 36+4 CLH(nh=2) 11 43.0
CPH 85+13 32+5 CPH(n=22) 12/21 20.2+16.5
mild CAH 87+15 33+5 mild CAH(n=40) 19/34 16.9+16.1
moderate CAH 86+11 31+4 moderate CAH(n=19)  11/16 10.0£5.5
severe CAH 75 31 severe CAH(n=1) 11 11.0
active cirrhosis 67+20 42+28 active cirrhosis(n=7) 5/5 9.4+4.6
inactive cirrhosis 54 43 inactive cirrhosis(n=1) 0N
Total 85%15 33+9
p—value 0.031 0.20 Total 50/81 16.0£14.0
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Fig. 9. Comparison of prothrombin time with conventional histological
classification.
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Fig.10. Hepatocellular carcinoma in a 14-year-old boy. a) Gross specimen. 2x2.5x2.3 cm sized well
demarcated mass. b) Microscopic appearance(H & E, x400). This is well differenciated hepatocellular
carcinoma. Note large polygonal hepatic cells with central nuclei. A number of mitoses can be seen.

Table 10. Clinical Characteristics of Hepatocellular Carcinoma

CASE
1 2 3 4 5
Age/Sex 7yrM 7+6yr/M 13yr/M 10+7yr/F 13+6yr/M
Cc.C abdominal abdominal abdominal abdominal 1 alphaFP
mass distension pain distension

Hepatitis marker

HBsAg/HBsAb +- +/- +- +- +-

HBeAg/HBeAb —/+ A |+ -+ -+
Family History of

HBsAg in mother + + + + +
Underlying histology cirrhosis cirrhosis cirrhosis moderate CAH cirrhosis
Alpha-FP >70000 >70000 >70000 >70000 603
EF >700000) 93, A E; FH 24 47
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