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Diagnostic value of HBsAg quantitation and urine HBV-DNA combined
detection on HBV-associated nephritis in patients with hepatitis B
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Abstract: Objective To explore the correlation between quantitative detection of hepatitis B surface anti-
gen (HBsAg) and HBV-DNA in urine and to explore the diagnostic value of combined testing of the two in
the diagnosis of hepatitis B virus-related nephritis (HBV-GN). Methods A retrospective analysis of 110 pa-
tients with nephritis treated in our Department of Nephrology and Infectious Diseases between June 2016 and
December 2017,60 patients in the HBV-GN group and 50 patients in the non-HBV-related nephritis group ex-
ample. HBsAg and hepatitis B e antigen (HBeAg) were detected by luminescent technique,and the HBV-DNA
copy number in serum and urine of patients was detected by using fluorescence quantitative polymerase chain
reaction (PCR) The differences of HBV markers between the two groups were analyzed. Spearman’s correla-
tion coefficient was used to analyze the correlation between HBsAg level and HBV DNA copy number in
HBV-GN group. Using SPSS19. 0 as receiver operating characteristic curve (ROC curve) This evaluation of
HBsAg quantitative detection,urine HBV-DNA and the combination of the two diagnosis of HBV-GN. Results

The majority of membranous nephritis was found in HBV-GN group,accounting for 51. 7% ,while the non-
HBV-GN group was mainly capillary proliferative nephritis, accounting for 30. 0%. There were significant
differences in pathological types of nephritis between the two groups (P<C0. 05) ;the quantitative and qualita-
tive detection of serum HBsAg,serum HBeAg and urinary HBV-DNA in patients with HBV-GN were higher
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than those in patients with Non-HBV-GN (all P<C0. 05). Serum HBsSAG, urinary HBV-DNA, HBeAg (+)
patients: HBsAg quantitative and urine HBV-DNA copy level correlation (»=0. 718, P<(0. 05) ; HBeAg (—)
patients: (r=0. 314, P<0. 05) ; HBsAg quantitative and urine HBV-DNA copy level combined test sensitivity

of 0.79,specificity of 0. 78,were better than a single test, statistically significant differences (P all <{0. 05).

Conclusion HBsAg in patients with hepatitis B is highly correlated with urine HBV-DNA ,and the combined

test results are of great value in the diagnosis of HBV-GN and can be used as one of the diagnostic criteria for

diagnosing HBV-GN.
Key words: HBsAg quantitation;

CRYF 4805 7 (HBV) e e Ze 4k &7, P i 8 B A
RGBT 20 4C B S TIF R 25 3.5 4C.,
K E HBV AR RE 15% DL 1L B B R #
TP (HBsAg) FHMEH 29 9 300 J7 . B 47 3 & IR e 3
10 J5 I . HBV e 25 58U ERG 28 K £ FUF Sk
AL R F R, HBV AH 5 4 (HBV-
GN) JE& 55 B WL JIE A 78 22— A5 IR B o
HBV-GN 58 UL 5 2143 7, JL 0 Jie 52 4% (B AF 5%
PRI 30. 06 M e A S ik R A B i . B,
REf% B0 B 132 M HBV-GN X} i 3% 25 L& K, RE %
il R BE A AR T 07 2 4R I 2 28 O AR 2K I
) R L A G 012 W bR U 58 A R AT A
SUE A B 2 R 8 UL M ke BB /N R AR 4R (H
S RIAE ARV Z W . B I R e b
FioBT ) HBV-GN 2 W1 J5 ik Jedibn . ASCWESE 1T HB-
sAg & A5 IR HBV-DNA 140 2 373 B
T BB A K X HBV-GN (1912 W7 2 5%, 90 4 38
mr.

1 BME5RHE

L1 — %Rk [mEPE 534 2016 4F 6 H 2 2017 4
12 A6 FABEE WRF SR BHY B R B 110 4,
Hrp 55 72 i, 2 38 B, ¥k 26 ~57 B, P AR R
(41.7+4.5% ., 4% HBV-GN 4 60 i, 9 HBV #H
KB & (Non-HBV-GN) 2 50 fij, HBV-GN f§12
Wrbm i . (D I3 HBVY 05 B 5 (2) HEBR AR
B A L o M 5 R B PR SF B 5 B N R
%5 (DB YA AR E HBV §0 L ATk FLAS £ 14 2
JHPEARREZ WF HBV-GN. HEBR AR (1 775 5 il
(R FE AT B3 46 X 2R R E s (O IR R Bk F . A W
18] 58 5 B L 7R R S 25 28 U W) 1 L O i R BE AR
PRZE Lo i AL RR A AR L Lo R I R
R ERAGTR 2ZF LFEITHEE X (P>0.05), HF
A, L 1,

1.2 Jiik

1.2.1 JRHEZW AR EYTE BBENMN FIT4K
B 20 R R 44 A g g R R 3 AT 1 U P R A e B
WA U0 W 1 44 9 BERR 5 AT 12 0 g s A

urine HBV-DNA ;

HBV-associated nephritis; diagnostic efficacy

KW PRAL B AR BEOK R NS A, &= F

WG 37 A H K R O AR AS A 0 A e — I A =S

AN A VK B AR

1.2.2 ZBURFREREYIRI R AL E R &

HBsAg & HBeAg. % 61850 & W H 5 2R AW ERA

BRZ RIS B FALES AR R 5 AR Vitros 5600 AE 4B,
*1 MABEN—RAH

S B HBV-GN 4 Non-HBV- i »
(n=60) GN 4 (n=50)

B/ 2 on/n) 39/21 33/17 0.493 0.564
ERAER (T, ) 42.246.3 39.655.8  2.234 0.028
AR (Tt s, 4F) 4.1+2.2 3.8+1.8  0.772 0.442
I R F B (%))

B REGAAE 28(46.7) 22(44.0) 0.961 0.811
B 45 22(36.7) 17(34.0)

B i FR 6(10.0) 5(10.0)

B IhEEA 2 4(6.7) 6(12.0)

1.2.3  JR#W HBV-DNA &0 ode 8 & b B R IR

15 mL,3 000 r/min &.> 10 min, %W G )M il
238 2 PR Ry A B 23 W) 1 DINAL 2 1303 5] 5 412 B
BH R T B HBV-DNA, A PCR $¢ AR & & 6 Il &
F R 9 HBV-DNA., 5% J1] 35 E ABI7500 PCR Y
AT, PCR W £4:93 CF 2 min,93 C 45 s
—55 °C 60 s—=>10 MFE¥H,93 °C 30 s—=>55 C 45 s—>30
MER . BHPESE : IR HBV-DNA #{# =100 cop-
y/mL!"

1.2.4 Zil#H TR L (ROC HiZ) ROC
2R PR A IR 7 Ml 2 DA AR N A b (1 — RS
BEO R AL bR . ROC 2B 58 22 b A . %12 Wi 7 ik
P4 T A 1 o R L EL A R 2 W O T ROC 4k T
AT A CAUC) , AUC iz K/ B Ry d5 A6 /Y 12 W Jr
E BRI = REE SRR L BRI A
R H SR k. FR A A LM R E SIERE W
RSN I-DAIE i G N i < e AN € I SN i
R,

1.3 Siitab3 SR A SPSS22. 0 48 it 8t #4743



. 3396 - BBEY L IR 2018 £ 11 A4 15 %% 22

Lab Med Clin, November 2018, Vol. 15,No. 22

B R DL T s R R ¢ KR s TR RL DL &R
FoR R o KR AR K E «=0. 053 K &4 HT R
FH Spearman AH5¢ R £ 5041 ROC il £k L AAS [R] 12 Wy
TR WIREE . L P<<0.05 WESRAGIT%E L,
2 4 F

2.1 WAEHEERBIEHEMLLE HBV-GN 4L
JE P B oA 3 (51, 7%0) 5 ifi Non-HBV-GN 41 L & 4
175 PR 3 AR M B Sl (30, 0%6) . 4L R 3 11 B R %
ORI S A G2 (5 = 12,309, P<C0.05), L
%2,

HBV-DNA & & Ffl € 1 22 B A g it 8 XL (P<
0.05), lLZ& 3,

2.3 HBV-GN 4] HBsAg & & 5% ikt HBV-DNA [
HHXPES N HBeAg BHME: B 19 HBsAg & & KR
W HBV-DNA #8 D134 18 2% = T HBeAg BIPE B3
(P<C0.05); HBeAg FH . B 8 % HBsAg & &5
PR HBV-DNA # D1 7K - B4 A1 Pk (- = 0. 718,
0.314,P<C0.05), L35 4,

*2 MABRESRNRESBER2(X)]

B 13 ., [iiges [ REDGAE BAME N
2.2 WAL E I TR bR AR PRI 45 R LA B MR MEE%E HEMEE%
HBV-GN 4 {8 35 09 L7 HBsAg. Il HBeAg K JK  HBV-GN4l 60 31GLD  1220.00  10(16.7)  8(13.3)
% HBV-DNA ¥ i 12 PERZ I 3 % F Non-HBV- NowHBV-GN# 50 102000 122400 13(26.00  15(30.0)
GN 4 (¥ P<<C0.05), H A1 75 HBsAg & & . R K
=3 MEABREZCERRREPRNERIER

FEEY HBV-GN 4 (n=60) Non-HBV-GN 41 (n=50) Nz P

17 HBsAg(+)[n( %) ] 35(58.3) 13(26.0) 11.593 0.001

i3 HBeAg(+)[n(%)] 13217 3(6.0) 5. 064 0.030

HBsAg lg(Z=+5,TU/mL) 3.4240.48 2.5340. 74 5. 838 0. 000

HBeAg lg(z5,1U/mL) 1.26-0. 37 1.09-0. 41 2.284 0.024

SR HBV-DNA(+)[n(%) ] 18(30.0) 000) 17.935 0. 000

JR# HBV-DNA lg(Z+s,copy/mL) 3.8940. 91 0 — —

T — R TR

x4 HBV-GN 48 HBsAg E & 5k it HBV-DNA

2.5 HBsAg 5 R HBV-DNA K — % B4 K

HO AR K 1 53 4T % HBV-GN 2 Wil it HBsAg 5 it 5 R HBV-
Hherr  n HBsAg J i HBV-DNA . DNA Kl A8 L, R B K fe 7 2 R B RS # B
lg(IU/mL) lg(copy/mL) SCCP >0, 05) 5 BK & A6 DAY R BORE K s 57 8 2 4 T
B 35 3.9440.61 7.36+1.41 0.718  0.002 HBsAg B & MR HBV-DNA Bk, 22 %4 4t
Bt 25 2.57%0.56 4.7240.98  0.314  0.026 s L (P<0.05), L5 5,
t 8. 870 8. 064 x5 X HBV-GN ®Ji2 Wi 30 8E 2 47
P 0. 000 0. 000 Rzl 75 =X RIYE i 5 B AUC EREE R
HBsAg & i 0.58% 0.592 0.59 0.17
2.4 HBsAg & Rk HBV-DNA K — ZB:A# JR#E HBV-DNA 0. 64 0. 635 0.62 0.27
ISR Al 0.79 0.78 0. 84 0.57

LW HBV-GN f§ ROC 24047 HBsAg &t 15 %
0 HBV-DNA 4 K P34 167 19 72 600 R 52 1 Bk
9. LU JE JR W HBV-DNA K2 % . & 2% ) & HBsAg
SR L 1 Rk 4,

e AR

— ER#&HBV-DNA%E

—--HBsAg E= il

—5FE

REYE
coocoooooo—
O=NWhAUOIMO-INWOO

00.10.20.30.40506070.80.91.0
1—35E

1 ROC g%

W SEECA R IAE L .4 P<<0. 05,5 P<C0. 05

3 3F ®

HBV B O 28k 4 2K 1 I 09 7™ 58 23 38 T A= A
L4 GANEM 25V R0 . 2 BRA 4 20 /2 NGt
HBV ., #4EA i 100 5 ASE TG HBV J5 S 800 I
oy S A AL S A DG B . SR HBYV B e n] 8 K% iR
HENWE N ERESO S A EHREF. B 20
4 70 448, COMBES 4§ 5t & 88 HBV Jg Jt F 5 /)N
BRI I 2 R . M B B R DL I R A YL R
5% v R B s 7 51 706, 5 R AR BEARD S BF AR I



BBES5IEK 20184 11 A% 1545% 22 0

Lab Med Clin, November 2018, Vol. 15,No. 22 e 3397 -

[ 50. 0 %043 . HBV-GN g Al 4G I R L /K i L 55 i
JE B AR AR F AT 55 28 SR B E 2 B 4 S R R B,
AR AR AN LY 5 1 28 i R RIS B R B
Al H A AR TG — MU R . R HBV-GN 1) &
WALl B w5 A B, 45 HBV-GN (112 b 22 15
BA.

ARG g A W DUAR B 4 5
HBV HHOCHUATE W A7 592 525 W1 ] g & HBV-GN
(1 & ML . T H A5 2% & F South blot #l PCR #£ '
JEZH 28 s i 2] T HBV ¥Rk DNA 43+ (HBV
CCCDNA)'' | HBV CCCDNA J& HBV #FH 41 A
B 240 b A I DK % A A AR i K 22 J5 T 1 5
LA HBV CCCDNA Jhy %% 5% 5 hi » £ #1504 HB-
sAg TEN IS MR B EE . AP35 H, HBV-GN 4 ffi
15 HBsAg. Ifil i HBeAg M R HBV-DNA By & #t Fil
EVER IS F Non-HBV-GN 41, H i L i 3% HBsAg
SE LRI HBV-DNA [ 12 2 0 PR 22 5 fe ol &2
LA R ARR SR A LTS AR & P % HBV-GN iy 2
Wi A EEAE . %83 M HBV-DNA FH 4k fg
Ky B b i HBY A9 & R L AR BF 5 3k T AR
&R HBV-DNA A% & HBsAg £ %5 2 W HBV-
GN Rt — 20 T a5 0 R ML A — 2N 1A .

ARWFFEPEAL T HBeAg B 8 5 1 HBsAg & &
5 PR HBV-DNA #5 DL K - (1 A4 56 4 (= 0. 718,
P<C0.05), 1 HBeAg [ 14 8B % 1y HBsAg & & 5%
W HBV-DNA #5 DU 7K - 1 AH ¢ #: 46 I (- = 0. 314,
P<20.05) , R A 6P AR I HBeAg AR 5 B35,
E3RE 4 7R HBsAg & it 5 /Rl HBV-DNA # Il /K
THAEMEM—FHME, ARG RSREFEM
WF5E 25 FAHAL (At A 4 % it i HBsAg & it 5 IRl
HBV-DNA #5 DU/KF-JG B S A0 56 HEH . J5 P AT R
BE A F ORI HBV YL J5 1 5 43 159 AL iy
HBsAg & ik /K P AR, HBV-DNA & il fig J1 77
TE 2 57 3 WA 7T RE A 43 4 b ol 0 BT 1 3K 500 g SR 50 B8 A
EVEE

ROC 43 #7 3 Fh iz W 7 X 1 &g, 45 - @ 7x HB-
sAg 7 sl Y R AR 0. 58, KTl 0. 595 IR
tt HBV-DNA K 5 (1) RN 0. 64, K¢ 50 0. 63;
A R DU R R R 0. 79 4 S BE Sl 0. 78 B A T
T — R0 A RT B SR HBV-DNA JE 6 X B (7
FEZEAE . ARWF G ALK I TR A4 HBsAg, i
HBV J& e NS5 T8 B 16 26 922 52 & W 46 T HB-
sAg.HBeAg & HBV #0415 (HBcAg) I Bt I i 14
AW ARy 1 B BRI HBeAg %y 5 4 Y fg
2B /NERIE AL T DURRAE N T L 73 HBsAg & #12
Wr HBV-GN 1B B 75 3 = 5 o A 7T B A2 0 212 7 A

WEJE 1989 4E TR [ 24 1T A9 HBV-GN 12 Wi b o, 1
HE LSRRI B HBY B J5E AR 45 1 (B2 f e
HFFEFR HBY DI S50 F CHE X R mEE G
Y1 UURR A 2 VI AH 56 /9 . i HBV Bt R U0 L AE B /N
BRJG A — & 515w R R NI A R kRS
P ieRL . R 2 B8 0L 12 Wi b o 2 PHAPE R Tt
I B 5T 45 RS PR B R 2 r HBV-GN 1y 2
50 0 S B 2 AR 3K B 90. 0% L (HLAR AT A2 il HB-
sAg & G KK HBV-DNA £ /f 5 HBV-GN fy
BWIWEZES %, N HEH T IEN T A LEAS B
R 91 P 2 B BH 1 BT AE S 22 0 BF 5 A BT R R
HBV-DNA,HBsAg & & .HBeAg & # 2 Z M FR Y
AH S PR 2R IR G A6 I 1) 12 W 35 RE

Zi B ik . HBsAg i & 5 K HBV-DNA #% I
KA AR B B — Bk, — & B 56 £ 8 AT LA,
HBsAg 5& it 5 K il HBV-DNA A 6 I 1) 45 5 vl 4
Jy HBV-GN 2 EE S %,

S % ik

[1] sy, 12 vk 48 58 £ B 48 08 75 R s T A7 0 2 40
(7. J L BE 25,2016, 38(11) : 1717-1719.

[2] XA CBIFRMBREMCET R HERI] P E
AR E A= ,2013,51(5) :26-27.

[3] HOSSEIN K,SAEED T. Hepatitis B virus-associated glo-
merulonephritis[ M ]. An Update on Glomerulopathies:
Clinical and Treatment Aspects,2017:137-145.

[4] FLES. THEAE. RS Ri2 W SR b
KN BF4 A .2010,27(9) :588-590.

(5] BIR.PRAK. ZIFAHEHEE /NRE RO SR §
R 2F AR 2F 2 5, 2015,24(3) : 267-269.

[6] T el a2, 2 B 4800 5 AH OCHE B 48 38 491 I IR s
FAAT LI . W VLG R BE 2% . 2002, 4.(4) £ 247-249.

[7] SUN Y H,LEI X Y,YUAN H. Clinical and pathological
differences between children with various genotypes of
hepatitis B virus-associated glomerulonephritis[J]. Zhong-
guo Dang Dai Er Ke Za Zhi,2015,17(4) :371-374.

[8] WANG W N,WU M Y,.MA F Z,et al. Meta-analysis of
the efficacy and safety of nucleotide/nucleoside analog
monotherapy for hepatitis B virus-associated glomerulone-
phritis[ J]. Clin Nephrol,2016,85(1):21-29.

[9] EEARKRA. SRR 5 20 340 5L S & (A
95 RS L) . B PR 3 2 25 5, 2016, 23(2) 1 121-123.

[10] & 3025 JR I 25, $0K 9% X ok R FR IR 5 W IR JE Je iR o7
HBV FH A4S P B /N BR B A8 B B0 25 RIOCR BORT i
TEN-y K i 5 0 (). 37 88 = Bk R 2 2441 . 2017.,40(10)
1280-1283.

(110 B 30% 3K 2 . HBsAg & it 55 HBV-DNA B 4 K I 76
P R 58 10 R B SCLT T AR 3T S 8 20 A 55 10 K
2015,22(12) :1245-1247. CFH 35 3400 T1)



+ 3400 - BREFEEKR20I8F 11 AF 15 8% 22

Lab Med Clin, November 2018, Vol. 15,No. 22

I 5 X B4 (P<<0. 05) , 8275 I R 3 17 2 HE 51
YA YT A Ry AR T BMILL & 5K i B XL 5 52
B Y6 K005 v 1Y) R R A AR AE 5 B K SRR .

PR A VIR I 2 BE 2 PCOS HBOH # 0L IF
T S AT 5T 45 S s 1 0L [ ) B OB 7 B R A R
LB TG L (P>0.05)  (HIEFL 4L B H s . £
BAE MY R B T B AL (P<C0. 05) . TE B H B
YN .2 BAE W PCOS B % 1R v] 68 77 76 50 & oK 25 4K
Bt o Rt AE AR HE OO I6 97 B 1 I T e B 25 . AR AT 4G
RIE LI BTl E A 1) CRP J FINS /K F- B & /& F
SFHEZH (P<<0. 05) . F % i FINS 7K S Al LB 32 5
H HOMA-IR, LT B 1) HOMA-IR B & 5 F Xf
HEZH (P<C0.05) . CRP JEALIAR R e e 365 4 - HoK P2
o A AR LA 7 A e Mk RN L fH A & CRP 5 5
B AKIF AT Z 8] E AR B L 8 R KRS 7
HEAT 3 — 2 B S

25 TR R B R BMIL 4T 9 R 8L B &1 55 5 g
B £ BE CCRP J FINS 7K 1] fig & PCOS #
v B R ITHCBT A I R R A% L A2 HE O IE 9T 8 e B Ok
IS A% AP R B X SR B L b G X 58 B OK SR HEHT I &R
BN .

%k

(1] FEALTRBRE . XIERHE . 55, 0 B KIS B & IR 2 0] L 4%
B 5L 25 A E AR IR HE U AR B H X 4T R v S i F g LT .
252 51 RWF5T . 2015,22(4) ; 383-387.

[2] RAE%. ZHBUMK G w2 K FIRIr 2 RW RS
HAZ T RO [T, B 2531, 2013, 22(5) : 20-21.

[3] FZE4% .Ml SCHA. RHE-35 +h iR — H UMK & 50 & KI5 iR
P Z RN LR A AE A ZE 30 B0 ] B E 20k, 2013, 22
(5):16-17.

(4] T, AR IR 25 I $E K & 7h 6-35 . e & K

Pt

HET T

BEEBIE IR KWL A T RS A e &, 2014, 23
(5):492-494.

(5] MRSLRE. 2. #ME AR 7 G 5 B oK IR T £ 92 01 S 45
FIE M7 BOWEE LT, B 2515 B, 2017,34(2) :96-99.

[6] Rotterdam ESHRE/ASRM-Sponsored PCOS Consensus
Workshop Group. Revised 2003 consensus on diagnostic
criteria and long-term health risks related to polycystic
ovarysyndrome[ J]. Fertil Steril,2004,81(1):19-25.

[7] LAYEGH P,MOUSAVI Z,FARROKH TEHRANI D,et
al. Insulin resistance and endocrine? metabolic abnormali-
ties in polycystic ovarian syndrome: Comparison between
obese and nonobese PCOS patients[J]. Int ] Reprod Bi-
omed (Yazd),2016,14(4).:263-270.

(8] JAlfE XS, 30 B K YUk G I bl 1 22 MR BT 3 ¥R T 2 2L 9
RERAAEARZAE I e R W ¢ [T ], op [ B8 25 5 4k, 2013, 10
(4).81-83.

(9] WA B, e B ORIFIA NG0B AV IR B R 1R )T
PCOS J7 A W5 [J]. 4 & Bl K 2. 2013, 11 (6): 905,
963.

[10] #ET 3T BRIT AR . 55 ok w15 58 B oK 05 Xof £ 42 B 2
EA R R HE RO MR LT ). 9 BRI ER 5 05, 2014,
11(1) .41-43.

C11] BRzEm. $hm — W SR 5 e B K5 Ie T 2 RO B &
AL I AT 2 L0 I BE ), 2013,48(1) . 77-79.

[12] ELLAKWA H E,SANAD Z F,GAMZA H A,et al. Pre-
dictors of patient responses to ovulation induction with
clomiphene citrate in patients with polycystic ovarysyn-
drome experiencing infertility[J]. Int ] Gynaecol Obstet,
2016,133(1):59-63.

[13] ERAE DA, #MNAIE I 7 BE A = OUINSE B Xt 2 4
YP S L5 A dE S LT TNF-o IGF-1 ¢ CRP {52 [J 1.
o [ A AL 25 % 7% 2016 ,40(5) 1 133-135.

e # H 1. 2018-02-27 &0l A #:2018-05-28)

CERHEE 3397 30

[12] PR B a5 B e ft, 5. 8k 2 JF B & HBsAg KT 5
HBV-DNA G PERTFELT]. Hh A 5 #52 1 2% . 2016, 20
(8):856-859.

[13] LIU T, YANG S C,YUE Z H,et al. Clinical and patho-
logical characteristics of 5 children with HBV surface an-
tigen (HBsAg)-negative hepatitis B virus-associated glo-
merulonephritis[J]. J Clin Virol,2015(66) :1-5.

[14] GANEM D, PRINCE A M. Hepatitis B virus infection—
natural history and clinical Consequences[J]. N Engl J
Med,2004,350(11) :1118-1129.

[15] XU . BH . 2 fF 39 . HBV-DNA % & & Z iTFRT S1 4t
JEI0 G A T2 W 2 T I R A 1 43 B D 0. A I e 9
IR IR ,2016,23(11) :1275-1278.

[16] W8, B . A . &R 9808 8 A DM B 4 I IR B
BRI, BUAR BB € 2%, 2011, 38(18) : 3845-3847.

[17] XIANG K H,MICHAILIDIS E,DING H,et al. Effects of
amino acid substitutions in hepatitis B virus surface pro-
tein on virion secretion, antigenicity, HBsAg and viral
DNA[J].J Hepatol,2017,66(2) ;288-296.

(18] R SR UnFE AR MG . 45 16 1 & Y AT 58 e FCAT BB Ak &
# HBsAg 5 HBV DNA & 5 48 fb K H A S PELT ] 7
ER KZ224R .2015,35(5) . 682-686.

L19] JA k. Z BUF 585 75 4% R DNA SE 1 K I 5 47 75 1 g 4 A
A AR S M LT ). E PR 248 9 . 2010.8(31) : 33-34.

(Wi B 37 :2018-03-12 & 18 H ¥ :2018-06-13)





