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[ E] B&Y: Wit MAF RS FEDNA (hepatitis B virus DNA, HBV-DNA) % & /K - 5 IfL 7 245 & 9
(hepatitis B virus markers, HBVM)Zr 412 LL & FifS1HTJF (Pre-S1 antigen, Pre-S1Ag)MR R
Fiik: UWdE20184FE6 7 5202047 H R BEREi2 H 1804118 M £ AT BB & MO LTS BEAS , SR FH S 98 6 /8 1
B A WHBE S (QRT-PCR) F A I 3 HBV-DN AR K -5 SR AL 2 4 06 S 8 4 7 i (CLIA) Kl
LR EPUE (HBsAg) . eV (HBeAg) . FRIMPLIA(PLHBs) . ePiiA(PTHBe) . B OB (PLHBC),
N Z AR FEAR FHBVM A 44 3 5 SR FHELIS ALK I I 75 Pre-S1Ag. 43 HTHBV-DNAZ /K- |
HBVMA A I Pre-S1Ag/K PRI EFR . G558 1800 IEFEA, HBsAg /HiHBe /HTHBC T 854
(47.22%), HBsAg'/HBeAg /PLHBc T 700 (38.89%), HiAtbfi25/(13.89%). HBsAg'/HBeAg'/
HIHBc B ZHHBV-DNA | Pre-S1AgMH ¥R i & T HBsAg /HiHBe /HTHB ML H S H Al 5 =X
A, ZRALGIFE L (X'=56.955. 46.809, P<0.05)., FFHBV-DNAFHPEME Jy 5 WiHBVE il (1) 4 bR
Wi, HBeAgh) R ¥ }87.23%, H55EHE N65.12%, FHYETMME J73.21%, FFI1EFIMIE 482.35%;
Pre-S1AgI R HE 490.35%, HF5E 486.36%, PHYEWIMIE H91.96%, BIVETMA(E #83.82%, #
JEHBV-DNAZ KM K-, 43 hi<10° copies/mL. 10°~10° copies/mL, 10°~10" copies/mL. >10’
copies/mLIY4MEA . B HBV-DNAZ /K- TH i, Pre-S1AgFH A B W 1w, 7351 J41.18%
64.00% ., 77.78%. 94.29%, Z=FHEA IR X (’=31.250, P<0.05). Z5i8: HBVILE &Y A
Pre-S1AgH Al I T4 B2 Wi & 75 Ye HBV LA L HBV & il K-, (H % A il BURHBV-DNAE & K1,
SHEBA RGN G RIS W . 93 75 52 ] B AL 0T 4 1o A AR
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Relationship between HBV-DNA load levels and grouping
mode of serological markers and Pre-S| antigen
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Abstract Objective: To explore the relationship between hepatitis B virus (HBV) DNA (HBV-DNA) load levels and
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grouping mode of serological markers of hepatitis B (HBVM) and Pre-S1 antigen (Pre-S1Ag). Methods: Serum
samples were collected from 180 patients with chronic hepatitis B who came to the hospital for treatment between
June 2018 and July 2020. Serum HBV-DNA load levels were detected by quantitative real-time polymerase chain
reaction (QRT-PCR). Hepatitis B surface antigen (HBsAg), hepatitis e antigen (HBeAg), surface antibody (anti-
HBs), e antibody (anti-HBe) and core antibody (anti-HBc) were detected by chemiluminescence immunoassay
(CLIA), and the HBVM grouping mode of the samples was summarized. Serum Pre-S1Ag was detected by
enzyme linked immunosorbent assay (ELISA). The relationship between HBV-DNA load levels, HBVM
grouping mode and Pre-S1Ag level was analyzed. Results: Among the 180 serum samples, there were 85 cases
(47.22%) of HBsAg'/anti-HBe"/anti-HBc" mode, 70 cases (38.89%) of HBsAg'/HBeAg'/anti-HBc" mode
and 25 cases (13.89%) of other modes. The positive rates of HBV-DNA and Pre-S1Ag in HBsAg'/HBeAg"/
anti-HBc' mode group were significantly higher than those in HBsAg'/anti-HBe"/anti-HBc" mode group and
other mode group (x’=56.955, 46.809, P<0.05). The sensitivity, specificity, positive predictive value and negative
predictive value of HBeAg were 87.23%, 65.12%, 73.21% and 82.35% respectively when positive HBV-DNA
was used as the gold standard for judging HBV replication. The sensitivity, specificity, positive predictive value
and negative predictive value of Pre-S1Ag were 90.35%, 86.36%, 91.96% and 83.82% respectively. According to
the HBV-DNA load detection levels, the patients were divided into four subgroups, including <10® copies/mL,
10°-10° copies/mL, 10°~10 copies/mL and >10" copies/mL subgroups. With the increase of HBV-DNA load
levels, the positive rate of Pre-S1Ag was gradually increased, which were 41.18%, 64.00%, 77.78% and 94.29%
respectively, with a statistically significant difference (x’=31.250, P<0.05). Conclusion: Both serological markers
of HBV and Pre-S1Ag can be used to assist in the diagnosis of HBV infection and HBV replication levels, but they
cannot replace HBV-DNA quantitative detection, and the combined detection of the three indicators can provide
a more comprehensive basis for clinical diagnosis and viral replication.

hepatitis B virus load; quantitative real-time polymerase chain reaction; serological marker mode;

chemiluminescence immunoassay; Pre-S1 antigen; enzyme linked immunosorbent assay
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JEREAL B, S A AT ME R, LIRS A
20 R RS W R I AR R L6 I PR 0
Bij o i P W AR S PURFBEIRIT LN EE, &
JHE T X 2 S H T W HB VIR L 5 FLRS I 5 H
PR HE P (HBV surface antigen, HBsAg)PHME:
JEHBVARE, ebiJE (HBeAg) B R /ARHBVE il
TR, H S PIXSERIAATE & 8 f s
BRI RE R SEANE, Dy R I, WANRE
AR N HBV B /K F- R A% e R 25 5 225 L. HBV
A R WS AR I HBV A IS B, W HBVIE
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SEAR [E N C NS HB VA a0 B A e, HAT)
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ARRE: 1) Wit ERF & (181 o B R B 48
By Wy D) AERAH80% , XFEFST A R
HEBRARAE 1) B4R A0 2 B I R P B gk 5 2)
G IF AR PR AR RS P M BCE 2 A7 ik
P 3)iE6 M H %2 CRIFRIUREEIRIT o A
W FE 427522 Tl P R g I 24 A B 2 D3 25 o A 4



HBV-DNA it /K- 5L AR S A R/ S1HURICR Y B 35

1.2 ik

KEFMEEIKIMS mL, B0 8 M,
-20 CUKFEVRAF, VIA R o A6 i3 4% 55 2
fif} (aspartate aminotransferase, AST). 4+ &% % iff
(alanine aminotransferase, ALT)% & HATIIRESS
bR, ASTIE# [l 7KF-4.0~40.0 U/L, ALTIE#E
7K F0~40 U/L. [RIF#EAT R S I o
1.2.1 HBV-DNA # Z4#0)

K 52 B 28 5 £ 545 g4 SV (quantitative
real-time polymerase chain reaction, qRT-PCR)Ki:
I, AN R 36 [ ABI 720098 6 E S PCRAY, X7 &
W F 3R A RN A BR A 7 (#E45202005036)
HBV-DNA# 7K F-<10° copies/mLF 75 BAPE .

1.2.2 HBVM #0) B A% X 441

KA 2: &6 73 1 (Chemiluminescence
immunoassay, CLIA)KiillHBsAg. HBeAg. KT
1Z]§(anti—HBs, *}THBS) N e*ffﬁi(anti—HBe, *)‘TdHBe) N
O YUK (anti-HBc, HLHBc), LA A AR
12000, &7 &M [ T AR (1) 5.5 4 BRA & (it
51 14128F NO1),

1.2.3 A Pre-S1Ag 2

R FHBLISATE AR, 1250 & W F SR B 21
(1) 45 FRZA Al (H1E52020097708N) , 4% ¢ 136
BARAE, ROVALG I . BRI = 2: 1 B

1.3 GitE4big

K HISPSS 20.058 T 22 FA4 o A Bl , i 5%
AR B A R LA A, BRI 22 (x£s) F
W, ZULE SR R E 7 22 (ANOVA) KL 55,
PR LR e 35 THECR R A o3 Lu Ak, 4

F1 AEIHBVMIER FUHBV-DNA. Pre-S1AgPRTEZ LL 8

) 22 5 FL 3R R TR, A5 9098k R H Kruskl-
WallisFEFIRG K . P<0.0S M2 H A G it%E X,

2 R

2.1 HBVM #E X H1ER

180 ifiL 7 £ A e iy o HBVMAR 2, Horp
HBsAg'/$iHBe'/FLHB A8 B, Hi47.22%;
HBsAg'/HBeAg'/BiHBc XA 706], 538.89%;
HAHBVMAE R A5 HBsAg"/HBeAg /HLHBe " /$T
HBc". HBsAg'/$THBs"/HiHBe /$LHBc". HBsAg'/
HBeAg'/PiHBs"/$LHBc'. HBsAg'/HBeAg'/$i
HBs'/#iHBe /#LHBc". HBsAg'/HiHBs". HBsAg'/
HLHBc . $LHBc', HHIEE D, #ordHm #1745
I, asfil, 513.89%.

2.2 A [E HBVM & X i) HBV-DNA, Pre-S1Ag FH
RS

HBsAg'/HBeAg'/$LHBc fL 4l HBV-DNA |
Pre-S1AgFHMEF W] i % T HBsAg"/$iHBe /HT
HBc B e U, 2RASIEEX
(X’=56.955. 46.809, P<0.05; #1),

2.3 HBV-DNA # tH % 5 HBeAg. Pre-S1Ag X &

¥ HBV-DNA A PEAE Jy #] Bt HBV & il 19 4 b
i, PErHBeAg. Pre-S1Ag. HBeAghy RIE N
87.23%, Fi5EIE N65.12%, BHETMI{E H73.21%,
FH P& 700 {4 82.35% ; Pre-S1Agh R L N
90.35%, F55IE N86.36%, BHIETMNI{E 491.96%,
RF 14 0000 {5 83.82.96 (#62) -

Table 1 Comparison of positive rates of HBV-DNA and Pre-S1Ag in different HBVM modes

HBV-DNA/[#(%)] Pre-S1Ag/[f5(%)]
HBVMAF n
PH 4 B PH [
HBsAg'/HBeAg"/HTHBc 4] 70 67 (95.71) 3(4.29) 65 (92.86) 5(7.14)
HBsAg'/$tHBe /HTHBc 104 85 38 (44.71)° 47 (55.29) 42 (49.41)" 43 (50.59)
Ho A2 25 7 (28.00)° 18 (72.00) 7 (28.00) 18 (72.00)
Ehr 180 112 (62.22) 68 (37.78) 114 (63.33) 66 (36.67)

5jHBsAg'/ABeAg' /HTHBC R 4H Fu#%, "P<0.05.
Compared with HBsAg"/ABeAg"/anti-HBc" mode group, “P<0.05.
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2 HBV-DNAK i B 5 HBeAg. Pre-SI1AgHIXF

Table 2 Relationship between HBV-DNA detection rate and HBeAg and Pre-S1Ag

HBeAg/[f1(%)] Pre-S1Ag/[f5(%)]
HBV-DNA n
PR BrI PR B
R 112 82 (73.21) 30 (26.79) 103 (91.96) 9 (8.04)
[ 68 12 (17.65) 56 (82.35) 11 (16.18) 57 (83.82)
At 180 94 (35.56) 86 (91.49) 114 (63.33) 66 (36.67)

2.4 HBV-DNA FHE/KT 5 Pre-S1Ag X &
WRAEHBV-DNAZ T INZKF, 43/<10° copies/mL
10°~10° copies/mL , 10°~10’ copies/mL . >10’ copies/mLF*4>
W4, Bi#FHBV-DNAZL /KT, Pre-S1AghH %
BT, S 41.18% |, 64.00% ., 77.78% . 94.29%,
SHAG R X (*=31.250, P<0.05; #3),

3 HBV-DNAZE 5 & Pre-S1AgPAME R S5

2.5 7 [E] HBV-DNA #; = 7k i B AST, ALT 7K F
tb3

FEHBV-DNAZ & /K - THE, AST. ALT/K -
Bfiz FWrTh . AN EIHBV-DNAZL &4 [M]AST . ALT
KFEHE, ZRAZIFE L (1,=8.059, 4.257,
2.695, t,=5.075. 5.073. 3.416, P<0.05; 34).

Table 3 Analysis of HBV-DNA load and serum Pre-S1Ag positive rates

Pre-S1Ag/[#1(%)]

HBV-DNAZ{ it

B (n=114) B (n=66)
<10’ copies/mL 28 (41.18) 40 (58.82)
10°~10° copies/mL 32 (64.00) 18 (36.00)
10°~107 copies/mL 21(77.78) 6(22.22)
>107 copies/mL 33 (94.29)" 2(5.71)
5 HANHBV-DNAZ K2 F A, "P<0.0S.
Compared with other HBV-DNA load subgroups, “P<0.05.
4 FEHBV-DNAZ 27K FHIAST, ALTKFLILE
Table 4 Comparison of AST and ALT levels at different HBV-DNA load levels

iRz sty

HBV-DNAZE i n

AST/(U-L™) ALT/(UL™)
<10° copies/mL 68 31.59 + 8.30 42.08 £ 10.35
10°~10° copies/mL 50 49.70 + 15.82* 60.28 + 27.03*
10°~10" copies/mL 27 67.50 +20.31* 92.73 +26.32*
>10 copies/mL 35 83.08 + 24.16* 118.20 + 31.07*

SHBV-DNABIPEH LEEL, *P<0.05,
Compared with HBV-DNA negative, *P<0.05.
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AT B AR i A HBV T 5 v T A BB R
PURR , FREHBVERYHEA U W RS, H%
K EHBVE G AR e, Mtk . &
BRI R, AR H X G0 B 7 BLAS 1 A 7K P
2 ANFF, RN s HB V12 W 6 15 B4
A ELA I R B R E 2 3 L AR RFFE 18011 £ Y JIF
R FEA CLIAILAS HH oFHBVMAR X, %5 T 2,71
JH 5 W I PR A A A2 2 P, [R) I A HBV-DN A 28, f5t
JKF-FiPre-S1AgPHTE R, FF#EATLRG 70 HT .

AR R BN EAFHBVMAL X FHBV-
DNA P RAFFE 2 5, HBsAg'/HBeAg'/$THBC
B U HBV-DNAFH R #7514 95.71% , M HBsAg'/
PiHBe /HUHBC B A I AR AU N 44.71% |
28.00%, #*WIHBeAgHHBV-DNASFTE K% KHK,
HBeAglH M EHBVE Hl1G IR H 2 hrik, HBeAg
S B8 H N W HBVE TS BREE WSS, AR QT
Feo RIGIKRZ I, #50 OB R B E SR SR
JrIEHBeAg B, 9% =57 B | I 2 W5
ks, HEME, AST. ALT/KFHEEE 34,
JF DRt & B INIR . AR &N 26.79%HBV-
DNAPHYEE I HBeAghy il 2 1, EIHBeAgl
HA N REAFAEHBVIG IR H1 . A RET b
HBeAglI P & T iT 4% i # /£ f/EHBV DNAT[CIX |
AN O E ZAjj%(basic core promoter, BCP)[ZB"J%
KA S, $if] THBeAg# ik, HAZIMHBVE i,
b S AR BT R G T A, AT RE N T
HBV-DNAT{ CIX FMIBCP X [ 5L H A8 5 . A L aff
HBVMIE R )5, #EATHBV-DNAZL & /K F 4630 7t
H%, HBV-DNAFHPEAE WHBVE G bR, XF
HBeAglIMEHHBV-DNAFH M & T 5 EH, *E
BB

ARG FEPre-S1AgHEATRIIN , Jit IAE T A 44
HBV/EYL L], Pre-S1Agi 7.5 R ML Gy I 2
AR S HB Vi B S i F 4% e V374l 19 A 2R s
L5 HbsAgPHE{HPre-S1AgBA T & 4, HbsAg.
Pre-S1AgH AL MG MK, #HbsAglI Pk
fHPre-S1AgPHM:, % R TEHBVERYL S o Kt
Pre-S 1A g1 H; B X 2 46 I ] AH 1 b 7551, AR ff
FEER BN BEHBV-DNAZ KV T+, Pre-
S1AgPH TR B Wi F+ =, HBV-DNAPHM:# () Pre-
S1AgPHE R 1591.96%, Pre-S1Ag5HBV-DNATE T
fili o5 2 52 1 7 1 — BT . Pre-S1AgHii ArHBVIY
FAPEFRE 5 (90.35% . 86.36%) 3 1 T"HBeAg,
KW Pre-STAgH I ] 5 B 52 i 112 W U AR A T

HBeAg''". £ XTHBeAgBHVERY Z HIAT 4 He 2, 50k
Z HBV-DNAKG I 251, Al #E4TPre-S1Agk: I, AE
PR HBV-DNATRi] C X FIBCP X J: [N 25 F fr 2 i i 12
DS, A1 R I2 W R S50 Al TR A

LI R B8 45 HBV-DNAZE /K 7 AU D) BE 1Y
K ZAESWFGY, AST. ALTHR & W1 fig i ek
febr., AR L. HBV-DNAZ /KT 5
AST . ALTEIEAH 5 (r=0.4579 . 0.4036), {H#EB4>
HBV-DNA#L i /K F- 2 R FH 5 #AST . ALTHAS 1L
JEAB R, O EIFRINE ., AUF5RE R B
/~: BiEHBV-DNAZ EI/KFTF 5, AST. ALT/K
Vb TR, 5 LR EY A, HERHBV-
DNAZE I 85y, 40 08 4 2 B B ™ o, 5 S
HATPURREIRYY , WD RE I E . (B R R
PO RZm H R E 44, FRHBV-DNAZ K-,
BIFBAAREEG . TR . IR i EN R
YT S 3F 5", HHBV-DNAZ & /K F 5 1 4
i 8 A R £H 24T S AL FR BEE (10 56 R R IR L
I HBV-DNAZK & 7K 1T AR S VA% Ty e 4 3 72 B
B Z3ehn, BARRMERFGER, T2 KA MHBV-
DNAZ KT 454 I PRORE RARAE F T 1) g 52 5
AT IEAY A AR AT o A 0 — 2
WA, KT ANE S AFREAL IR )Y, MEBUE A &
B AEEIN I B HBV-DNAYK 2 2 B K
S ALT/KFIE % AOHBVIR YL & FEA 74041, & BLAH
ML ERFEC R AEMFEHAL Y, H=50% A
TS5 R B, AT 8 2 T0IN JHT JOE 3K B8 9% RE AT 4t 1k
FA M N7 T R, T TR A

g, CHIFRMIGIRFESE R, wIK12IT
Tl EAL . HBV-DNAZ /K. HBVMARE LA
Pre-S1AgHK G-I G2 Ml RIZ W . s 5 52 il Rl H- 2
AE VAL DL B 1T IR 97 52 A Sl 4 4L o 4 e AR 4
X F M A B A HBV-DNAAS I (1) Hb [X 85 B2 7 B
A58 Pre-S1A AT I AE Jy #b FEARHE . A B SRAFEAE
FEARFE DAL, FRHT KA . 290t
5%, PLit—2 2 Wi £ BT 4 S LR} =7 v 1 I
PRARHE
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