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WE: B BULRIIEZEUHZBEFX(pCHB) BEMBEERBKELELESHARKEREZEMNXR, HpCHB
BEATRBEAFEFREKIE. A REPEARBREREREFLEFHL20105F1 5—2022FE8 A ARBEARE
RS AITHIpCHB B35 12676, /B HFNA O . MEM . M4 HBV MBEHZFREDMHTREREZR . RIE
HERERRERE, BEEND I THREREFNA(CO~GC)MBELEFNA(C2~G4), L RBAMNMBSERBR
HILEKFE, DHES pCHB BEF A ERENEX M, B, RBARER D E, P AEARER WA+ M5k K
FERERARERENXR, EXAPHITERR2HBLRRARA KRR FESTHNITERR 2HE LERA
Mann-Whitney U3 . THEUAR 2 AE LR B VK . HHEED R B Spearman XD Hr3k. £R 12674 pCHB
BEFGCO~G12A468151(36.9%) ,G2 ~ G4 2H79951(63.1%) « FHLEMHLL, AST.ALT.AST/ALT.GGT. R BBLI & HIZEMBLA X,
HBeAg B2 BB EREEA. M/NRKFEERHESEITERX(PE<0.05). HEXMESTER, FRZEFENRES M)
RRZEREEAKEZ MEX(PEIY<0.05), 5CCT. BB R BB X UK HBeAg B B 2 FH % (P1E19<0.05) ,1B
5= MmiE ALT.AST AST/ALT tLE I T XM (PEI>0.05), HO~12F4H 13~ 185 BMHEK 13~ 185 L MBEEE
LR ERERE ME ALT ASTRIEAKEASTMNE, ZFWESITERX(P{E?<0.05), 0~ 12FHAST/ALT>15
AST/ALT<1#8tt, FIE B ZEREANEZEREHITE R X(P<0.001), 1267519 ALT<2 & 1F % {8 R (ULN) B9 523E 447 f51
(35.28%) , H 1 G=25F 196 5 (43.85%) , HFF B NB R ILEY 15.47%, %1 pCHB BE IR ERSNEE S MF ALT.
AST.AST/ALT LLETT B E X, ME R BB KEREREL R ML REE<2XULN 89 pCHB B35 I R ESES); IR R LER A,
SN ERBXULNNEIL, BUTHZFRRERE, # —SHRERTRS AT
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Abstract: Objective To investigate the correlation of the serum levels of aminotransferases and their ratios with liver
inflammation activity in pediatric chronic hepatitis B (pCHB) patients, and to provide a basis for selecting the dominant population

for treatment. Methods This study was conducted among 1 267 pCHB patients who were admitted to The Fifth Medical Center of
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Chinese PLA General Hospital from January 2010 to August 2022 and these patients did not receive antiviral therapy. The patients
were analyzed in terms of demographic features, blood routine, blood biochemistry, HBV serological markers, and liver biopsy
data. According to liver inflammation activity based on liver biopsy, the patients were divided into no or mild inflammation activity
(GO—G1) group and significant inflammation activity (G2—G4) group. The serum levels of aminotransferases and their ratios
were compared between groups, and their correlation with liver inflammation activity in pCHB patients was analyzed. Additionally,
the patients were stratified by the age, and the relationship between serum aminotransferase levels and liver inflammation activity was
analyzed in each age group. For comparison of continuous data between two groups, the independent samples i-test was used when the
data were normally distributed, while the Mann-Whitney U test was used when the data were not normally distributed ; the chi-square test
was employed for comparison of categorical data between two groups. A Spearman’ s correlation analysis was performed for correlation
Among the 1 267 pCHB patients, there were 468 (36.9%) in the GO—G1 group and 799 (63.1%) in the

G2—G4 group, and there were significant differences between the two groups in the levels of aspartate aminotransferase (AST),

assessment. Results

alanine aminotransferase (ALT), AST/ALT ratio, gamma-glutamyl transpeptidase (GGT) , total bilirubin, direct bilirubin, HBeAg
quantification, low-density lipoprotein, and platelet count (PLT) (all P<0.05). The correlation analysis showed that liver
inflammation activity was negatively correlated with PLT and low-density lipoprotein (both P<0.05) and was positively correlated
with GGT, total bilirubin, direct bilirubin, and HBeAg titer (all P<0.05), while it was not significantly correlated with ALT,
AST, and AST/ALT ratio (all P>0.05). In the 0—12 years group, the 13— 18 years male group, and the 13—18 years female
group, liver inflammation activity aggravated with the increases in the serum levels of ALT and AST, and there were
significant differences between groups (all P<0.05). In the 0—12 years group, there was a significant difference in significant
liver inflammation activity between the AST/ALT ratio >1 group and the AST/ALT ratio <1 group (P<0.001). Among the 1 267 patients,
447 (35.28%) had an ALT level of <2xupper limit of normal (ULN) , among whom 196 (43.85%) had G>2 liver
inflammation, accounting for 15.47% of all children enrolled. Conclusion Liver inflammation activity is not significantly
correlated with ALT, AST, and AST/ALT ratio in pCHB patients, suggesting that the serum levels of aminotransferases cannot
truly reflect liver inflammation activity in pCHB patients with an aminotransferase level of <2XULN. In clinical practice, liver
biopsy should be performed for children with an aminotransferase level of <2XULN to clarify whether antiviral therapy should

be performed.
Key words: Hepatitis B, Chronic; Transaminases; Biopsy; Child
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18 % x4, He ALT ,AST ULN 4351124 29 U/L.31 U/L. AR
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(64.4%) , 2 4511911(35.6% ) s FALAF#E 7 6.0(3.0 ~ 12.0) %7,
SE14 BMI M (17.3443.31 ) kg/m?; GO ~ G1 £ 468 14 (36.9%) ,
G2~ GAZH 799 151 (63.1%) , Hort GA 4L 0 5], 2 2H ] AST
ALT AST/ALT .GGT .PLT B HZT & | B2 HZT X  HBeAg
AR R B UK LR, 2 R A G R (P
{E$4<0.05) (£ 1),

2.2 pCHB & FHMME L EZFHNREL G IRIEIFA XL
AT ARSI BT S, IR 5 i 1 Zh RR B 55 B 3 Il i
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Table 1 Comparison of clinical baseline characteristics of different levels of liver inflammation in patients with pCHB

&b GO ~ G114 (n=468) G2 ~ G441 (n=799) GiiHE P1H

() 5.0(3.0~12.0) 6.0(3.0~12.0) 7=-0.123 0.902
(%) ] 296(63.2) 520(65.1) X'=0.433 0.511

BMI(kg/m?) 17.41+3.35 17.30+3.29 1=0.584 0.560
PLT(x10°/L) 267.78+77.72 255.95+72.36 1=2.667 0.008
HAEE (g/L) 45.58+9.40 45.21+9.86 1=0.632 0.528
ALT(U/L) 59.5(37.0 ~ 95.8) 109.0(65.0 ~ 217.0) 7=-12.932 <0.001
AST(U/L) 57(42 ~ 83) 94(62 ~ 169) Z=-12.861 <0.001
GGT(U/L) 14(11 ~19) 25(15 ~47) Z=-14.528 <0.001
AST/ALT 0.94(0.71 ~ 1.25) 0.81(0.64 ~ 1.14) 7=-4.198 <0.001
MARZTZ (pmol/L) 6.60(4.90 ~9.10) 7.60(5.65 ~ 10.60) Z=-4.972 <0.001
HAEIRLTE (wmol/L) 2.10(1.40 ~ 3.10) 2.70(1.90 ~ 4.15) 7=-7.383 <0.001
1= & IR 1 (mmol/L) 1.23£0.26 1.22+0.29 +=0.635 0.525
1% BE AR 2 1 (mmol/L) 2.41£0.58 2.33+0.58 =2.138 0.033
WUAT ( pumol/L) 49.28+15.55 48.47£15.26 =0.869 0.385
HBsAg(log,, COI) 3.30(2.79 ~ 3.64) 3.30(2.96 ~ 3.62) 7=-1.465 0.143
HBeAg(log,, COT) 2.88(1.22~3.08) 3.04(2.01 ~3.17) 7=-6.724 <0.001
HBV DNA (log,, IU/mL) 7.42+1.78 7.41£1.38 1=0.144 0.885
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GGT JHLL K L) I il 7 HBeAg 452 1EAH ¢ (P 19<0.05) ,
5 ALT (AST AST/ALT #JJ0AH XA (P{EF1>0.05) (% 2) .
2.3 R B AT BE 4% 285 KR 09 pCHB % 3 BT I X g8 & 3
JEREL A0~ 12241957 il e v Bl L7 ALT (AST
KT, FEE 2 RE 16 3l 43 9 G=2 (1 BB L He T, 22
S G X (PE1<0.05) ; AR AST/ALT FeAE ],
F2 pCHBEEFHREREN RS IGERISFREXED T

Table 2 Correlation analysis between the grade of liver
inflammation and clinical indicators in patients with pCHB

HhR HHIE R AL 95%CI P1H
ALT -0.003  -0.060~0.051  0.925
AST 0.006  -0.049~0.064  0.837
AST/ALT 0.022  -0.031~0.080  0.425
PLT -0.082 -0.140~-0.028  0.004
GGT 0.450 0.401~0.492  <0.001
JoYilEEaE 0.169 0.116 ~ 0.226 <0.001
HAZIRaE 0.238 0.180~0.293  <0.001
R R A -0.075 -0.138~-0.014  0.016
HBeAg(log,, COT) 0.188 0.136 ~0.237  <0.001

JHF I 4 90 1% 2h B 22 S A G T2 8 L (P<0.05) (£ 3).

1238491 13 ~ 18 % W PR, Bifi I 375 ALT (AST /K-
ThiE PR AE TG 3 2 G2 B L e Th i, 25
goit2E B L (P{E4<0.05) s A [A] AST/ALT LLARLfA], S E
RARETE B 2 R GeiH E L(P>0.05) (£4) .

TE 72113 ~ 18 5 A P4l b, i 1L 37 ALT (AST 7K °F
T IFIE RAE TG S0 2 G2 B LI Th i, 2 %
it L (PEY<0.05) s AR AST/ALT LLAE ], Sk
PAE T B 25 5 G L (P>0.05) (£5) .
2.4 pCHB R B 4 # 8 ALT<2XULN # % % G=2 & Ff
B TN R AR IS 4 A1 ALT<2XULN 19 447 4]
(35.28%) B L, Hirb G2 4 196 191 (43.85%) , i i f5 A
HE LAY 1547%, 0~ 12 % 45 B th ALT<2XULN A

307 51, Hirh G=2 % 137141 (44.63%) ;13 ~ 18 & YL L
ALT<2xULN A& 11241, Hrh G=2 # 51 41 (45.53%) ;13 ~
18 % Lk He L ALT<2xULN A5 28 ], Hivb G=2 3 8 4l

(28.57%)

%3 957410 ~12% pCHB BE R M iFEH REK AR REETHEELLR

Table 3 Comparison of liver tissue inflammation activity with different serum aminotransferase levels in 957 patients aged

0 ~ 12 years with pCHB

i H ik GO~ G1[#1(%) ] G2[ (%) ] G3[#1(%) ] X1H P{H
ALT 93.62 <0.001
<2xULN 307 170(17.76) 134(14.00) 3(0.31)
(2 ~5)XULN 383 138(14.42) 239(24.97) 6(0.63)
>5xULN 267 44(4.60) 215(22.47) 8(0.84)
AST 101.10 <0.001
<2XULN 531 265(27.70) 260(27.17) 6(0.63)
(2 ~5)xULN 306 78(8.15) 220 (22.99) 8(0.84)
>5XULN 120 9(0.94) 108(11.29) 3(0.31)
AST/ALT 16.02 <0.001
<1 562 179(18.70) 375(39.18) 8(0.84)
>1 395 173(18.08) 213(22.26) 9(0.94)

FR4 23804113~ 185 B pCHB 2E AR MFESM/KEHIFAARERHEELR

Table 4 Comparison of liver tissue inflammation activity with different serum aminotransferase levels in 238 male patients

aged 13 ~ 18 years with pCHB

i % GO~ G1[i(%)] G2[#(%) ] G3[$1(%) ] X 1H P
ALT 46.56 <0.001
<2xULN 112 61(25.63) 41(17.23) 10(4.20)
(2 ~5)xULN 67 19(7.98) 47(19.75) 1(0.42)
>5XULN 59 5(2.10) 51(21.43) 3(1.26)
AST 27.75 <0.001
<2xULN 129 63(26.47) 56(23.53) 10(4.20)
(2~5)XULN 75 18(7.56) 54(22.69) 3(1.26)
>5XULN 34 4(1.68) 29(12.18) 1(0.42)
AST/ALT 3.44 0.179
<1 184 60(25.21) 113(47.48) 11(4.62)
>1 54 25(10.50) 26(10.92) 3(1.26)
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Table 5 Comparison of liver tissue inflammation activity with different serum aminotransferase levels in 72 female patients

aged 13 ~ 18 years with pCHB

gE| % GO~ G1[ (%) ] G2[ (%) ] G3[#1(%) | X1E PAH
ALT 20.31 <0.001
<2xULN 28 20(27.78) 6(8.33) 2(2.78)
(2 ~5)xULN 32 11(15.28) 19(26.39) 2(2.78)
>5xULN 12 0(0.00) 11(15.28) 1(1.39)
AST 13.75 <0.001
<2xULN 38 24(33.33) 12(16.67) 2(2.78)
(2 ~5)XULN 27 6(8.33) 19(26.39) 2(2.78)
>5xULN 7 1(1.39) 5(6.94) 1(1.39)
AST/ALT 3.03 0.220
<1 45 16(22.22) 26(36.11) 3(4.17)
>1 27 15(20.83) 10(13.89) 2(2.78)
3 i SHFRE G WA e . 7E pCHB & Fe Al KT 5

HBV e 2 5 208 V27 44k T 6 1k L 22 P98 114
FEGINZ 7 BURAYHUREEIAYT R P )
CHB & A 75, I 20 R IR SE B AT 27 44k
SELR IR/ vy S RE AL AR A g S At %
E A KR S R 3 A I ] S0 [ N S R A
CHB $U B UL 345 A S B 2 BRSE W 2= 48 A . A AH
ORI R B, 2ok e Bl KT 09 728 AL BT I R ST R A2k
PEAT S5, I FI W7 CHB J 35 BT 27 484k e Je g f s 1012
JLE HBV B J5 S 55 19 5 i ANAFTEAR TR ], 7 2 iy
IKSF-RE A R pCHB R85 T FFF AL g B4 5 2 1) 36 R 36
SR FE5E

T, B 4G 6 L3 HBV B 5 9 G s A DG IFSE
AR A BILAL T e 323, LI HBYV DNA
SLHE BR ALT 7K 1E 5 85 B T s 48U 0 3
AR BTG A RE PR BE M R 0 . A A Y 4 1 LA T
FuRER S AR B K IX Y, H M3 HBV DNA L ALT /K
-5 HBV Y 4 W B SE A MIAT . FERE S R B,
HBV J&Ye 35 v IFLL 21 A A7 A 8 3 9 RE FNEF SRR Y S s
JRIX” G 4 51.6% ~ 81.8% . — LT AL IX il K
BASIRIF S 27 , JC1E HBeAg FHE s BAYE , %0028 K IX L
FY LI HBV DNA /K5 ALT 22 [ ¥ T AR e

ALT F2 A7 A6 T 120 M 10 40 B 5 v, 0 A2 63 s
B B M b S 2T ALT K FETH R . AST FEEAFEAE
T UURIURE IR P, A7 290 B o 0 AN 2ok A R R RS 0 . Y
JHF 200 s BRIRFE , £R ki (A B AST 239l B 3 i e op , 5
BUMTE AST K- Fhir o UG 0T, 7 2 8 e 2 ke
JHA0 s A2 ARBFIEAN A1 267 15l pCHB S A1
PES AT 2 B, pCHB 35 1L 75 % 20 It /K 1 45 1 0 46 95 7

JEF RS P 8 A — i B R L (B R AN R B S 40 45
FE . BIi7E ALT IE % #9 CHB & v, A 20% ~ 40% 1)
HBHENT SR BRI S8 i M P ek kL A1
P ohaE SR ALT K SE IE 3 19 CHB 3% BEAT T R
(4 T L AU B A A AT | R LA AN R R 32 1) JHE U 9 R 3R
FEREF AL . X ] g2 T ARG HBV J5 K #i4+
o RE TR 32 3], e G /K IE (L P AN i R 2 2 4. 1
L LW ALT KA 52 P 51 . BMLL Bk K A6 5 9 F g ot =
AR AR TR R 105 P e S g e o AR F I ALT
K TR0 20 205 A A 1 2 Tl R 40 5 YU B R
SR . UL, VR A R AR AR BT LS BT M
1 F8 S IERIGIT B ASREA B IS 2R A
TEAWEFE AH) H , ALT<2XULN f4 8L 447 ], 5 A
ZH 5 )L 35.28% , Hirp G224 196 19, 5 ALT<2xULN ## L
43.85%. [E| N AIME B 1 HE T i 2 i /K- >2xULN 1E
CHB B EBURTEIRIT S H8hR , X R AR AU YE %
ST WA A 15 21, 30T 43.85% B LT BE A itk
TEREARATFI AL, Zha 2520 69 191 G e Tt 3239 L 26 4
2:1 B L IRERL 5 BUP 4, TRl DT 24 H 5 A8, 16974
FIAIRIT AL HBV DNA B %% 545351k 73.91% H14.5%,
HBeAg IfiL 15 2% 1 5 %53l Ry 32.61% F1 4.35% , HBsAg i
W3 %43 53K 21.74% F1 0% .. Marrone 221 %o} 6 928 i 52 441
JLE AT 7 SUIR YT 5 & B, HBV DNA B %4 % 55%,
HBeAg Il 75 #1687 9.1% , HBsAg 5 R N 0%, it
A D, 0] G I <2XULN FY pCHB A 247 BT 28 00 16
A, IR S BEATUR REIRYT , DN Ik G0 A IR T AL
25 b ARHE ST R Bl RREAR | [l A 5 BA 1)
3BT & B, pCHB J8 35 I JUE 48 AE 15 20 72 B2 5 1Ml ¥ ALT .
AST AST/ALT FbAB TG i 2 A0 G , 1l 3 % Z /K F A e |
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