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Clinical Significance of Low Serum Levels of Hepatitis B Surface Antigen
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Abstract Objective: To investigate the relationship between low level of hepatitis B virus surface antigen
(HBsAg) in serum, HBV DNA load and liver function index. Methods: A total of 408 patients with low level
HBsAg treated in Zhenhai District People’s Hospital of Ningbo City from June 2020 to December 2021 were
selected. Hepatitis B virus surface antibody (anti-HBs), hepatitis B virus e antigen (HBeAg), hepatitis B
virus e antibody (anti-HBe) and hepatitis B virus core antibody (anti-HBc), HBV DNA load and liver
function indicators were detected in all enrolled patients. Results: Among 408 patients with low level HBsAg,
patients with positive anti-HBe and anti-HBc, and negative anti-HBs and HBeAg, accounted for the highest
proportion (88.24%). A total of 82 cases (20.10%) were HBV DNA positive, and there was a significant
difference in HBV DNA positive rate at different concentrations of HBsAg (P = 0. 041). When HBsAg
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concentration was between 31 and 40 COI, the HBV DNA positive rate was the highest (30. 00%). There
was no significant difference in HBV DNA load among different concentrations of HBsAg (P >>0.05). There
was no significant difference in liver function of different concentrations of HBsAg and HBV DNA (both P>
0.05). Conclusion: In patients with low level HBsAg, the proportion of patients with positive anti-HBe/anti-
HBc and negative anti-HBs/HBeAg is the highest. The positive rate of HBV DNA varies with different
concentration of HBsAg, but it has no impact on HBV DNA load. HBsAg concentration and HBV DNA load

have no impact on the liver function of low level HBsAg patients.
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I AR & B R 9% 3 Chepatitis B virus,
HBV) JE& e JHF I 5 1 S 19 € 5 A2 52 el R 255 gt o ) o 2
(R, B RE TNk SR, 38 R Ak A 1 kAR
KB . 20 F 36 1 HE R Chepatitis B virus surface
antigen, HBsAg) B LR BB T2 EY Z
— SRV HBV J7 80 8% i 1l %2 4 1 B B4R 5 . Y
M HBsAg 1k 0 PR 2 3 5245 by o9 2R RAMIR 1 7Y
TR 07 28 G A DG, SN 2 R0 4 o T R B
FIRITHE"Y . HBsAg 776 T 2 MR d 4k 1, )
BAYUEME, T ge bt B H HBsAg HERT, %
HI AT B T i . HBsAg /KL XT T 2
U FEIRTT PG A 2R L, HBV DNA #i 2
W HBV 17 16 & il J A% e v i ml 5 48 brt .
HBsAg 5 HBV DNA # & 2 8] (19 3¢ R 0l DL 12
W FB A B SR 17 B0 X 2 L R B I A 32 I8 T RO
SERT 5 H W ke 1) — 2 PR T,

fiK/KF- HBsAg ABER P HBV B8 0 3R
J7 O SRIREAE SR M F S A . K HBsAg J2& 45
FAAR2E: K 67E K 1 7% o HBsAg & & # 1k 48 £ Ccut
index, COD {H A /K7 1~50, Bl n] A 2 H HBsAg
AR IR E AR KX HBV R £ Bk
ST 448 R A3 455 o A R AR N 5 23 5 RS HILAAR 1Y B 35 1
BT AR5 . I T REAS W AT AT RO A T
JUE 54475 A L Herf BB AT K (total bilirubin, TBIL) Al
BB LT % (direct bilirubin, DBIL) A Sz e JF 1 9 48
WIE: K114 & R A 35 % W (aspartate amin-
otransferase, AST)TFTE T A 40 Mg £k ki 44 9 , TN &= R
R R (alanine aminotransferase, ALT) F 8 F
TE T 40 M A B B ALT A AST B 7 i 1T 2% WA T JE
FAERAED . WFoE WYY L HBsAg IR F AR
HLETRE I HBY DNA A9 & 6, BT — & 15 Y
PE. G, X HBsAg k7K F-5 HBV DNA #& K Jif
T RE 48 b5 (4 FH DG PR HE AT BF 5T, 1T 4 18 PP AG KK 7 HB-
sAg B E ) HBV DNA #k & A 30405 155 B0 . 8 A7 5%

hepatitis B virus surface antigen (HBsAg);

HBV DNA load; liver

W% HBV RYL  fi 5 HBV L4 #L At B s ik 3 . A
9% & E R HIRK S HBsAg F Il TR 2 3,

1 HRFAE

1.1 HRIHR

RGN G R 2020 4F 6 H—2021 4 12 A
V) R A 7 0 T XN B R e AT £ R R e 7
RTINS . AT H ORI BE B AR L D
L E (No: 2019002) , H I H h iy B & 3% A B S
AR IBIE ST IF 2858 T A R 2

AR UE : D LAY 505 5 € 54 DI, HBsAg
JKEAE 1~50 COI I B3 s QI K 58 R} 58 35

HEBR bR U . O G JF R Gy 08 s 2 (FH A (P9 AL T
RUFN 7Y 98 995 38 L 9 92 9% 3 (Epstein-Barr virus,
EBV) K B4 5 25 s @ H A 1 W 555 95 . 38 T RS
P /A B 5 P R CRE 7 28 P =20 00) s © 25
JE4H s @i BRI MY T Ol B >6 g/d, &
PE>1 g/d) s @ G IF B B G e P9 9 43 Wb AR
FGEPE N L IS A R0 B A 25 A L b R R R AR A
JHF95
1.2 ®WFE

DRI . i A A2 ¥ 25 1] 10 h DL B Sk
D& JF 2 REAH G H8 AR, (145 ALT.AST . TBIL.DBIL,
B4 W5 B2 i (alkaline phosphatase, ALP) .4 & Bt4#:
JIKM# (y-glutamyl transpeptidase, GGT) i ¥ i & i
(adenosine deaminase, ADA). HFIIHER M % H )L
SEE AUS800 4 H 3l 2E Ak fe 2 Ui /K 26, 35 Ay 5t 2 i
£ .

CHFRIURI R 2 K E411 & A shdfb2: &
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& (Hi-HBe) K i 8 O PUAR (Fi-HBo)

Mm% HBV DNA #k & & . 5k H 36 F 2 # 16
MX3000P 3£ B} 2% Jt % & (quantitative real-time,
PCROX , 1271 W F i) B 25 9 A6 0 B 4 A7 B2 =], g
qPCR 3% Z ¥ DUEC>30 TU/mL Ry BATE .

1.3 SitEH*

K HI SPSS 18. 0 #ATEE GE 1143 B, i 1 BERL LA
BB brifE 25 (o £ 5) Fom , 4 0] b SR F Ak 7 FEAR ¢
K e 2 07 22 e br. RS R HBsAg T
i) HBV DNA BH%E %, HBV DNA %% & K& A7 3 GE 1%
B0 R SR 3R 07 22 20 A O R A7 M PR A 35 5 TH B0
BEL n (V0) FRom AN L3R X7 K%, P <<0. 05
RESAGIFE L,

2 H#R

2.1 {K/KT HBsAg EERNZHFETE N R

408 1 g v B 243 B, Lotk 165 ], S 4E
W%l 3843, 74 %, fRJKF HBsAg % 5 Il HBV
MLV A5 5 P A AE 7 R, 20 5y AVBLC.D.E,
F.G, W% 1, 18/KF HBsAg BF WML IHIRED L D
B A E. HBsAg. $ii-HBe K& $i-HBc BH 7., &
88. 24 % ; H¥k N F #i . HBsAg. . ¥i-HBs. . ¥i-HBe &
Pi-HBe B, & 5. 64% ; HBsAg Fl$i-HBc [F] i FH
P (B+HCHD+HE+F+G) 5 98.53% . HBsAg Fli-
HBs [RlB M (E4+F+G) 5 6.86 %, L% 1,

2.2 K7k HBsAg E3E HBV DNA [HEE S

408 B K S HBsAg % o' HBV DNA FH %
H 82 # (20. 10%) ., AW H E HBsAg £ 3% HBV
DNA PHMEA R, 2 R A G2 8 L (XP =4. 301,
P =0.038); A Ak F HBsAg B % HBV DNA # &
To 2% F(P>>0.05), W3 2,

#1 {E/KT HBsAg £ 5 I HBV MiEHREWRMER ()]

# . HBsAg #i-HBs HBeAg ¥i-HBe $i-HBc n(%)
A + — — — — 6(1.47)
B + — — — + 112, 70)
C + — + — + 3€0.73)
D + — — + +  360(88.24)
E + + + + 4(0.98)
F + + — + +  23(5.64)
G + + + + + 1(0. 24)

it 408(100)

E:HBsAg: CHmELA @K R; #-HBs: LB E AT
¥tk ; HBeAg: L% & e 3 R #-HBe: TH 95 & e ik,
#i-HBc: T AT 9 4 4% S Ak

£ 2 408 ffl{R 7k F HBsAg £ # ) HBV DNA
PRS2 (%) . (xts)]

HBsAg ¥ HBV DNA FAM: HBV DNA # &

(COD (n=82) (IU/mL)
1~10(n=198) 28(14. 14) 300. 004332, 71
11~20(n=79) 22(27.85) 320.67+282.15
21~30(n=58) 13(22.41) 1 950. 3445 830. 20
31~40(n=40) 12(30. 00) 336.61£309. 10
41~50(n=33) 7(21.21) 402. 85+868. 23

F/X* 4.301 0.479

P 0.038 0.491

7 :HBsAg: LI % &k @ 57 R
2.3 A[E HBsAg REESRIIGRRNERDF
LA K - HBsAg & v, A Al HBsAg ¥ B
B Y B 2 AE 48 bR, 45 R & B, ALT. AST. TBIL,
DBIL.ALP.GGT,ADA 7 AN [A] HBsAg ¥ B i 22 5%
TGt E L (¥ P>0.05), W% 3,

R 3 408 fl{EK T HBsAg BEHWFNEERME R (L)

HBsAg W& ALT AST TBIL DBIL ALP GGT ADA

(COD U/ U/ (pmol/L) (pmol/L) (U/L) (U/L) (U/L)
1~10(n=198) 26.03£23.23 26.16+£16.47 14.8947.09 3.06£2.68 80.00428.56  36.59455.73  9.58+4.03
11~20(n=79) 26.09423.10 28.87418.94 15.4049.42 3.78+6.29 77.90426.05  35.32434.38 10.46+4.67
21~30(n=58) 25.97+£18.41  25.00+10.12  16.89+8.57 3.22+1.80 84.29+32.84  33.28£31.88 9.99+6.93
31~40(n=40)  19.53749.23 22.9848.77 15.48+£38.40 3.00£1.99 75.63429.26  27.00%21.12 9.0243.45
41~50(n=33) 30.214+21.01 28.67+14.60 14.93+6.58 3.16£1.59 77.18442.24  55.88475.17 10.15+£3.97

F 0.029 0. 040 0.510 0. 185 0. 204 0.538 0.047

P 0. 864 0. 841 0.476 0. 667 0.652 0.464 0. 829

/1HBsAg Z‘Hﬁ’é‘i@éﬁ}ﬁy A[‘Tﬁﬁgiﬁ%ﬁfﬁgﬁéy AST. X1 %iﬁ;ﬁ%$§ﬁ§%y TBIL:Aé}]EélT%; DBIL: A 424t
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2.4 HBV DNA =5 IEERNER ST

Pl 30 TU/mL & HBV DNA #h & 8 F R 9 A
MK - HBsAg 3% 43 A M4, Bl HBV DNA #;
<030 1U/mL 4 (n = 326) 1 HBV DNA # & >

30 IU/mL #H (n=82),

L w4 B B T fg L 45 R & B, ALT.AST,
TBIL.DBIL,ALP.GGT & ADA 7EA R HBV DNA
HEMEF LRI FE X P>0.05, L% 4,

&4 AT FE HBVDNAHEBRERINERUERSH (L)

JH 2 B HBV DNA # i (<30 IU/mL) HBV DNA # & (>30 IU/mL) l b
LIPS LD (n=1326) (n=282)
ALT(U/L) 24.75+21. 26 29.62+21.79 —1.85 0. 066
AST(U/L) 25.97+15. 24 28.16416. 68 —1.14 0.255
TBIL(pzmol/L) 15.0347.15 16.55410. 28 —1.57 0.118
DBIL (pmol/L) 3.1443.36 3.5343.95 —0.89 0.372
ALP(U/L) 79.35431.57 80. 32423, 32 —0.26 0. 796
GGT(U/L) 35.43+50.75 40. 737441. 30 —0. 88 0.381
ADA(U/L) 9.7444. 64 10. 0544, 57 —0.56 0.579

EALT: A AR AL EHSE; AST. RMARRKR R A48, TBIL. ¥fes £; DBIL: A4 & ALP. & b 5% 82 B

3 #ig

HBsAg J& i 3 Al £ 19 HBV &Y E 35, [6
B2 PP HBYV B B HRIT R M E LS H 48
FREE L SE X HBsAg BRI AT LA T f# HBV fr &b
e [y BE L E o HBsAg B AR 3 1k K T 2
s B 2 1 45 1 32 E B 22 180 A AR E R AR 24 1Y) B O
Mt Hodh fE 3 R G o ik R A R R R TR A2 Y
KRB R IR TE MRS IR K - HBsAg 1 &R %,
E BN HBV IR YT BB 58 BRSO FI 9E 0% 0, 15 3 e g
ARG HBV YL A ) EZH R, 6 2l b
FreAR/K V- 1) HBsAg AJ BB 23 3 1 32 7 2 fo 9
SR SR AN H o 3 AR 5 RN . K T B I AR R
RS RE S 800 F X FF 82K F ) HBsAg £k
G P T 57 AT O AR S e A YA e kA B 2
2B HBV O

FEI R 52 B v, SR FH FL A 2 22 O T B AT
HBsAg ¥, 24 HBsAg 5 55 5 )i if B S % 7k S,
TCAE & HE I 2 e A 5 A X 3k A 1K 7K S B9 45 S 40 77
E—E W, FEASHEZE Kl 408 Bi4IK /K - HBsAg
B 5 W HBV LG A5 & . 45 R B E3 D
HBsAg.¥i-HBe. 5it-HBc FHPE RN £ 5 88. 242,
HBsAg F14i-HBc [Al B £ 7E 7 98.53% . WF5T4E i,
BERAPUREE LAY S O B3O8 O g Bk
FEEAE HBV [ S X & A 3 A8 5, 48 5 0k 7= A 1Y)
HBsAg 7] DAk 8 Hi-HBs 9 9 F4E 1, HH 31 HBsAg
FPi-HBs [FAFFHME . Kirdar 209 % B, — 882 T

PLZIBIT I HBV B B4 78 HBV pol/S 3K
AT 255848 . HBV {13 Fiid g 14 48 5 5 35005 7
X BILAAR G 28 T 32 o DT 7 = T 2% DAt ¥ v 25 BRI K
Vi) HBsAg. BEAM, RET AT HBsAg 284 (R 3m
(75 955 B AR A5 28 0k 3% , B4 0 R s R I S e AR il
HBV J& e 4 BRI 25 50 &2 2% . BR TS ik
Xt F HBsAg Fl$ii-HBs [7] Bf P X — P 4, R 82
AR ) HBV 5 8 g e o p- " . AR F g &
M, HBsAg 54i-HBc JL-F [F B 1 3 (98. 520D , Il IR
B R B RKF HBsAg I, AT 454 2 % $ii-HBc
S5 M Bi-HBe JIPERE, 7T LI AR BE
5N HBsAg /K F 7] i e HBV DNA #;
UYL 7 HBV B AR A7 78 5 7 HBsAg %
KB E X I AR E R E HBV 78 AR N 9 & il K
AR E A HY L g 2 A& B, fE UK HBsAg
BH T HBV DNA 9 FHPEZE AT 35 20. 18 %0 . RIWIMKK
V- HBsAg [ i A7 78 38 43 w8 7K OF 52 IR 25 1 0 55
JEYL S, R4 HBsAg W JE 404l 245 5% B8 HBsAg
W BEAE 31~40 COI B, HBV DNA (9K ) 2 55 55 >
30 %0 o T AN J2 v BE AR X 388 R 19 41~50 COIL 4341, 3%
A0 B L B IR ] RE S5 R T HBsAg O 2% 2 1 sy PR
A K. SR A RO AR R R AR v L
JEE B B Rt e o S R L X T A K T X 3 P B A
EA — 2 W s R, 59 S #F 55 48 1 7E HBV
TR S [R] B B, 3 AN — E hR 20 5 B OE A 6
PRI, % T HBsAg K I 2K K 7 1Y 8,
G — 1T HBV DNA #8280, B 1k Tk
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18 1 HBV J8 e 45 28 A7 75 F K 9 1Y 9 2 27 BL
W RS B B L H T ST N 7E HBV & HR 5
m AR S AR 0 W R R IE A
ebes) o g KO- HBsAg Fl HBeAg 38 53 411 1
X HBV A9 558 B2 AR IE 2 P HBV Y i R 22k
Mk 2 H 257K - 1) HBV DNA #; & fl HBeAg i i3
WOE X HBV B 5 B 2% 808 M HBV B 1y &
PEPT . fE HBeAg BHPE A 18 P HBV R B %
B3 S R AL S &K HBY & 47 3¢, 1 A
W5 GKFE Hl A X7, HBV & I KE KR, &
R T G B 7 B B R TG B R Il
BT W A B TG R PR AT I0E 41 202 e As
AHF 5T B AR K HBsAg BHPE B 3% 19 HBsAg W
JEANTE VHBV DNA 2 85 K [ 5 i 2 BE AR I 48 45 =22 1]
A B S A DG T 3 AT R AR R N IR kAR A
L 75 T A2 e 1 s S ) R e R T PR I
SV 5 33 FfvI 0 A8 AR T Bl 2 v A L RF
TIREIE R B AR K HBsAg B % 7T fg4b T 48 i 3E
TGS, U — A G I R I W P HBV DNA # it
Iy T,

H R VF 23097 Jr %8 DL & HBsAg Ifil 15 7% Bk %
9 H bR, 24 [ B HBY A A 6 25 B R 4
RERE BTG S, fERLAEN T & I B ] $2
1 HBsAg I35 5 B R A RF ALK - & ik HBsAg
() 2 FR AL R A AR L HBV % 0390 1M 38 b
S RS HBV 508 B AR A L A Al B2 s
HBYV & VR P9 &2 1 B0 . N BB 1 o ) 7 B 5 2
o HAT R YL PR 0 K, T HBYV DNA #5852 H)
T 75 S i R R B R ELAT A% Y M I L T SRR

A FEAFAE — RE BB o A0 A SR B2 Fh 7 3 A6 ) 1
i HBsAg /K, DIHEBR IR PR . S22 AIK/K 7 HBsAg
B, Pi-HBe M¥yt-HBe ¥4 fHAE, H Ht-HBs 0
HBeAg ¥ BIE #9855 M f s HBsAg ¥ B AN [
iy, HBV DNA [H % % A [, H 3 A % ) HBV
DNA # & ; HBsAg % % & HBV DNA # & A [6]
AN B DI fE .
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