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Association among Histopathology, Clinical Manifestation, and Ultrasonographic Grades
in Pediatric Non-alcoholic Fatty Liver Disease

Sue Jung Jee, Yong Joo Kim, Soon Young Song1 and Seung Sam Paik’

Departments of Pediatrics, Radiology1 and Patholong, Hanyang University College of Medicine, Seoul, Korea

Background/Aims: Nonalcoholic steatohepatitis (NASH) is the progressive form of non-alcoholic fatty liver disease (NAFLD),
and its prevalence is increasing worldwide. Liver biopsy remains the best way to diagnose NASH and establish the presence
of fibrosis, but has not been performed easily in children because of its invasiveness. We analyzed the ultrasonographic
and histopathologic findings of pediatric NAFLD patients, and studied to find their association with clinical characteristics
and laboratory findings.

Methods: The study involved 18 obese children ranging from 7 to 15 years of age, who were diagnosed with NASH by liver
biopsy. We performed the abdomen ultrasonography before the liver biopsy. We reviewed their pathology slides and classified
them by NASH CRN (Clinical Research Network) scoring system. We also reviewed the abdomen ultrasonographic findings
of the patients and classified them into grade of 1, 2, and 3. We reviewed the medical records of the patients and investigated
their clinical characteristics and laboratory findings.

Results: The ultrasonographic grades had significant association with NAFLD activity score, grade of steatosis amount, ballooning
change, and portal inflammation. Serum triglyceride level was significantly higher in patients who showed high grade steatosis
and high NAFLD activity score.

Conclusions: This study showed that serum triglycerides and ultrasonographic findings are highly correlated with pathologic
findings in children with NAFLD. (Korean J Gastroenterol 2011;57:158-165)
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Table 1. Grades of Hepatic Ultrasonographic Findings in Children with NAFLD*

Grade Ultrasonographic findings
1 Mild Slight diffuse increase in the fine echoes of the diaphragm and intrahepatic vessel borders
2 Moderate Moderate diffuse increase in the fine echoes with slightly impaired visualization of the intrahepatic vessels
and diaphragm
3 Severe Marked increase in fine echoes with poor or no visualization of the intrahepatic vessel borders, diaphragm,

and posterior portion of the right lobe of liver

NAFLD, nonalcoholic fatty liver disease.

& 05‘% Aot et Aol et FaE w7l
A WAl Hrof we}l grade 0 (<5%), grade
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Table 2. Correlatoin between Histologic Grades and Ultrasonographic Grades

Ultrasonograghic grades

Histologic grades Children of grade 1 and Children of grade 3 p-value
grade 2 fatty liver (%) fatty liver (%)
NAS® Non-NASH (<4) 4 (57.1) 1 (9.1) 0.026"
NASH(=5) 3 (42.9) 10 (90.9) :
Steatosis amount Grade 0 (<5%) 0 (0.0) 0 (0.0)
Grade 1 (5-32%) 4 (57.1) 2 (18.2) 0.046"
Grade 2 (33-66%) 2 (28.6) 3 (27.3)
Grade 3 (>66%) 1 (14.3) 6 (54.5)
Lobular inflammation Grade O (no foci) 0 (0.0) 0 (0.0)
Grade 1 (<2 foci/200x) 3 (42.9) 3 (27.3) 0.28
Grade 2 (2-4 foci/200x) 4 (57.1) 6 (54.5) ’
Grade 3 (>4 foci/200x) 0 (0.0) 2 (18.2)
Portal inflammation Grade O (none to minimal) 7 (100) 5 (45.5) 0.02"
Grade 1 (greater than minimal) 0 (0.0) 6 (54.5) :
Ballooning degeneration Grade O (none) 0 (0.0) 0 (0.0)
Grade 1 (few) 4 (57.1) 1(9.1) 0.03"
Grade 2 (many) 3 (42.9) 10 (90.9)
Fibrosis Grade O (none) 0 (0.0) 0 (0.0)
Grade 1 (zone 3 perisinusoidal) 1 (14.2) 2 (18.2)
Grade 2 (perisinusoidal and portal/periportal) 3 (42.9) 1 (9.1) 0.493
Grade 3 (bridging fibrosis) 3 (42.9) 8 (72.7)
Grade 4 (cirrhosis) 0 (0.0) 0 (0.0)

“NAS (NAFLD activity score); sum of steatosis, lobular inflammation, and ballooning degeneration scores. NAS of 5 or more correlates well
with a diagnosis of NASH.

°p<0.05.
S =] Al sfFsts Tt 7, S5 Al dd & AE(p=0.02)7} 29 Ad} Fo3t AHAAE BT
R LRSI oomu}_ (Table 2).
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Tro] 1L, 47(22.2%)2 90-95¥ - 9]4=2] IHH|ZFo]Qlt). OI WAL AU S EEER] X, ML ot At X
2 AR At 20-29%9] A% v|vto] 87 (44.4%), 30-49% = 1 2AHA A4 A NASHE S559F 7-93F A
o] 55k H|vko] 57(27.78%), O1>60%2] iL&k H|gto] 6 £ Holx| gttt
@778%01%0rk. ol AFolA ko] B 2T 4 9] g A B BAS ol WA AAALT,
¥ g, BMI, OI Alojofl= G293t 3L Ho|z| okttt AST, ALP, triglyceride, total cholesterol, HDL, LDL, total
NASH CRN scoring systemo] Wz} 2ot 22 A7A9 o protein, albumin, total bilirubin)i} 7} ZZHAF AZA Q] H]
& EE(NAFLD activity score, ALY A=, 7+ A3 Mol A NAFLD CRN scoring system 3} 3 Z]HH A9
ARG e, 1t dSAE A& A=, (HeW o] o5 74 I (steatosis amount)o] et G5 FAATA7} R0l
AE A A=, G20 HI3HE F ol A% iy BAE A MBS 202 Lertthp=0.002)Table 3).
o] g, A= 9 AAAS HeE fo% dE HolA ofof s Scheffeoﬂ oSt AbF-EAlE SR AHA e
Raiesy AE7t 7B5(6-32%; grade 1NY W FF FAALA =
117.67 mg/dL, A|HAL AEr} 25E=9 4 739(33-66%:;
3. 2l a0 SR X30F AA 719] HEY grade 2)% W] 119.0 mg/dL, APHA ] A7} Aqd 79
A SFEot BE 250 Ao A At FEEE (>66%; grade 3)= 219.47 mg/dLE, grade 2° B[]
v 23}9S o], NASH CRN scoring system?] SHEE Zo grade 3¥ Wl % FAAYA}F FooiAl =4 vebdt
Al NAFLD activity score (p=0.026), A|WHA X (p= (p=0.009). T3}t NAFLD activity score 0FNA 487X &
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0.046), 7HA|Z2] ZAHA(p=0.03)7} 7+ Fwo] J=A4x A non-NASH groupl & 311, 53X E 834714 NASH group
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Table 3. Comparison of Biochemical Profiles according to the Degree of Steatosis

Steatosis amount of hepatic cells on pathologic findings

1 2 3 p-value
Number of patients 6 5 7
ALT (U/L) 191.17+220.00 144.80+93.28 188.00+108.57 0.857
AST (U/L) 90.67+91.92 74.60+36.88 199.85+52.32 0.490
ALP (U/L) 274.17+80.99 225.60+£110.22 282.00+£63.27 0.498
TG (mg/dL) 117.67451.71 119.00+£30.20 219.47+52.68 0.002°
Total cholesterol (mg/dL) 174.50+22.38 169.80+29.78 200.57+35.30 0.181
HDL (mg/dL) 39.67+8.89 41.40+6.87 40.86+£14.28 0.964
LDL (mg/dL) 118.50+30.39 111.404£20.06 110.43+£22.71 0.828
Total protein (g/dL) 7.78+0.31 7.78+0.40 7.61+0.30 0.600
Albumin (g/dL) 5.13+0.44 4.58+0.39 4.71+0.34 0.076
Total bilirubin (mg/dL) 0.50+0.20 0.52+0.21 0.31+0.14 0.127

All values are described as meanzSD.
p<0.05.

Table 4. Association between the Biochemical Profiles and the NAFLD
Activity Scores

NASH"

Non-NASH? p-value
Number of patients 5 13
ALT (U/L) 149.60+184.05 187.61+133.56 0.632
AST (U/L) 71.60+£73.08 107.53+60.89 0.303
ALP (U/L) 278.20+102.24 258.15+77.67 0.658
TG (mg/dL) 96.20+28.85 181.30+63.30 0.012°
Total cholesterol (mg/dL) 163.20+22.88 191.07+31.74 0.094
HDL (mg/dL) 41.80+8.58 40.15+11.23 0.772
LDL (mg/dL) 112.20431.72 113.84+21.46 0.900
Total protein (g/dL) 7.64+0.32 7.74+0.33 0.554
Albumin (g/dL) 5.02+0.49 4.73+0.40 0.234
Total bilirubin (mg/dL) 0.48+0.19 0.41+0.20 0.555

All values are described as mean+SD.

“non-NASH: patients of the NAFLD activity scores of O, 1, 2, 3, 4.
NASH: patients of the NAFLD activity scores of 5, 6, 7, 8.
°p<0.05.
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NASH group?] €% FAAYA= B+ 181.30 mg/dL (i
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