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Study on the influence of serum bilirubin level on HBV DNA detection and the method of removing bilirubin
YU Qing s TENG Fengmeng® ,YANG Xuewen
(Department of Clinical Laboratory A f filiated Hospital of Nan]Jing University of TCM/Jiangsu
Province Hospital of TCM ,Nanjing,Jiangsu 210029, China)

Abstract: Objective To investigate the effect of serum bilirubin on quantitative detection of hepatitis B vi-
rus (HBV) DNA and the method of removing bilirubin. Methods The viral load of HBV DNA in different
concentrations of bilirubin samples was detected by real-time quantitative PCR. The effect of using normal sa-
line and normal serum as dilution medium on the quantification of HBV DNA was compared by the method of
Serum bilirubin levels had a significant effect on HBV DNA quantification, but their effects
were related to serum bilirubin concentration and HBV DNA load. When the HBV DNA load was greater than
1X10°,serum bilirubin had no effect on the quantitative detection of HBV DNA, but when the HBV DNA
load was lower than this concentration,the detection result was related to the concentration of bilirubin. The
study found that when the concentration of bilirubin was higher than 250 pmol/L, the results of HBV DNA

dilution. Results

quantitative detection were affected. When the concentration of bilirubin was less than 250 pmol/L, the test re-
sults had no effect. The effect of bilirubin on the quantitative detection of HBV DNA could be removed by the
method of double dilution,and the saline medium was obviously superior to the normal serum medium. Conclu-
sion The effect of serum bilirubin on HBV DNA detection results is related to bilirubin concentration and
HBV DNA load. The effect of bilirubin on HBV DNA quantitative detection can be removed by double dilution
method.

Key words: bilirubin;  hepatitis B virus DNA;

real-time fluorescent quantitative PCR; influencing factors

I PR T A v % B, i IR 4T 2 1f i nT $ 80 HBV §°
M2 5% . 5 MY B i &0k 3 80 HBV DNA & &
SEORWER T S B 45 HBV &Y 3% 1938 97 F1 7 3L
WL PR e B 45 R . T E 2T R Wl S i HBV DNA
FE AN 25 ERE L BR IR Z X HBV DNA & 74
25 S5 7 X S n] SE AR HR . Ik AR SCIRA
WFFEARLL Z K% HBYV DNA S 2 460 45 5 1 52 1
TR P 4R A58 B0 25 B IH 20 K S Y 5 3%, LAGE 25 I R

EE RN AR - L0 BT . 32T I PR AR 56 A 5K J7 1T A BIF 5

P HERR BE AR E , SR E AT .

1 #EMEFE

L1 — SR WA BEif T /Y 15 B85 I3
PRAS, L HBV DNA A AE 1~10" U/mL, iy
PRARATFAE —80 “CUkAf &, 1 HERR HBV A5
N G B B 9 R SRR

L2 fU&577% HBV DNA KSR & O I ik
LA B2 | ABI7500 S5 B 9¢ )% 5 i 5 A il 5

A E{E{EE . E-mail: timbbmec@126. com,



+ 910 - BREFHER2019F4AF 16 EBF 71

Lab Med Clin, April 2019, Vol. 16,No. 7

F (FQ-PCR)Y Y CABI, 6 [, ™ 4% ¢ B ) 7y 156 B
FHRAE . B7E % P o 58 I 7R 45 19 A5 7R R e 4 R kAT
58T .

L3 i (DR FQPCR KM 15 {3 b5 A,
RIGTEARIEL B E T airai R, (2 HARIKFH
2L F I X HBV DNA KO- #1745 Hefs B ISR IR 2T
ZEXF HBV DNA & Sk 45 £ i5m . (3) R A
AR ZKORI T I3 % e B 21 3R A A 4 A7 B L LR AN [
i B B HBV DNA JE ft 45 0 45 S 14 52 1)

1.4 Siil2fabE R SPSS17. 0 G534 b7 # 44k it
P8R AL FE . HBYV DNA B4 #F 17 X $ks e J5 523t
DL P<<0.05 AERAGITEE X,

2 % ES

2.1 [AERARAAE A A FE R 1% &~ HBV DNA & &
R gs 5 WA 1, S[R3 B XTI vE IH 41 &K IE 5
FRASTC 5 M o H 6] =5 IH£T 28 19 A A A [R] 5k 4k 13 ' X
For I 25 SR 5w B, MR T 0. 1 B, A DU &5 SR Ry
7.20 U/mL; 4 32k S5 0.2 WF, # ) 45 5 2k 5. 92
U/mL, Y HL Ny 0.4 B 45 R4 3,42 U/mL, =
HESALITFE L (P<0.05), #RXTIE % ik
ENVNGIE R S DO ol EE v A P EN=N R g AN
EARANT HBV DNA & kG 25 A . i1 45
RER BB RBAMY WL 75 P 8 ih &k
BEAR RAHAR P ST R SR G TR . XFP SR R b
£ % HBV DNA G K I 45 A7 5 0 .

*1 AEEZLIZEET HBV DNA EE2#HRME R (U/mL)

WA HL=0.1 HL=0.2 HL=0.4 BEREM
1 7.20 5.92 3.42 3.78*
2 5.69 5.64 5.57 0.12
3 4.32 4,27 4.19 0.13
4 3.66 3.58 3.54 0.12
5 7.89 7.96 7.91 —0.02
6 2.72 2.67 2. 60 0.12
7 2. 27 2.15 1.91 0. 36
8 8. 54 8.73 8. 82 —0.28
9 2.54 2.41 2.34 0.02
10 2.69 2.65 2. 60 0.09
11 1.81 1.74 1.67 0.14
12 3.39 3.35 3.35 0. 04
13 6.39 6.39 6.34 0.05
14 8.63 8. 89 8.97 —0.34
15 1.97 1.93 1. 90 0.07

- HBV DNA K I 25 5 28 2o % $08 40 5 A TR B2k 0 B 4 R 25
H0.0~0.5,0.5~1.0 F/RLRAER , KF 1.0 R R R, 53
fl bR A 2 He %8, * P<<0. 01

2.2 IfiiEARLL E KX HBY DNA g & 860 25 11
e R S AR (A HBYV DNA frA, 4350 F & H
LR IR A CHEBR 2 BF P L 3E 3690 A 3 347 7
B, fi & 4 = Kk FE R 7. 82, 15. 63, 31. 25,
62.50,125.00,250. 00 pmol/L, 4R 5% i FQ-PCR £
I HBV DNA # & . 4538 25, HBV DNA & {5
AL B4 HBV DNA>1X10° U/mL i, HBV DNA
S R I 45 SR 37 IR 21 28 K T R 2R B 0 5

{BJ& HBV DNA R tr A, Bl HBV DNA<T1X10°
U/mL B, H HBV DNA & &k 25 3 5 20 R K F-
G, YHLL % KT <250 pmol/L i, HBV DNA
SE A I 25 AN 2 5], 24 IH 2T R UK F- =250 pmol/L
i, HBV DNA & 5 K5 0 45 52 5 . 427 1 35 A 2T
4 HBV DNA 72 5 4G I 25 5 19 5% 1w — J 1 5 1fiL 35
RHET R KA 56 . 55— Jr I 5 M3 H HBV DNA 2§ &
P

£2 AEEZEETUEENEELEREIRBELER

A F i HBV DNA EEH %R (U/mL)

LT ZR K- (ol /L) F=0.1 FE=0.2 k=04 IRHEM
250. 00 6.53 5.11 4.70 1.83 %
125. 00 4,43 4.22 4.13 0. 30
62.50 3.85 3.77 3.70 0. 15
31.25 3.58 3.51 3.45 0.13
15.63 3.23 3.23 3.19 0. 04
7.82 2.77 2.69 2.57 0. 20

TE 5 HAU IR R K T2 b8, © P<<0. 01

*®3 AREBLZEETUEBRSEKELHEREARBELR
K H HBV DNA EE# ML R (U/mL)

AT Z K- (pmol /L) Feek=0.1 H2k=0.2 FHLL=0.4 HKEMH
250. 00 6. 06 4,83 4,48 1.58 %
125. 00 4. 46 4,22 4,08 0.38
62. 50 4. 20 4. 08 3.99 0.21
31.25 3.71 3.53 3.48 0.23
15. 63 3.45 3.31 3.26 0.19
7.82 2.92 2.95 2.94 —0.02
TE 5 HA 2T 2K P4 3, © P<<0. 01
6.00
Y=0.674 6X+1.801 9 * 202
5.00 F r?=0,953 1
/_,; 400 F /
S
~ 3.00 F
% 2.00 F
1.00 F
0.00 . N N . )
1.00 2.00 3.00 4.00 5.00 6.00 7.00
HBV DNATEEAETEER (U/ml)
5.00
Y=0. 773 6X+1.122 2 * Hi04
400 2=0.978 2
3 300}
S
% 2.00 |-
2
1.00 L
0.00
1.00 2.00 3.00 4.00 5.00 6.00 7.00

HBV DNAZEEHEMIZER (U/mL)
& 1 FEAELZEETEFMFNFRH HBV DNA =
MNERSEREMEXEST

2.3 AFEFREA B HBV DNA JE 5K I 45 8 /) 72
Wi 353 A= B R KR IE B I3 R AT R bR AS g AT
B ELA B AR5 X HBY DNA g A i 285 SR 2847 [ 19
Oy S5 R R A LM R vk AT 25 R H 21 R X
HBV DNA JE 45 Il 45 58 04957 0 05 A= B4 7K FIE



BB EFLIEE2019F 4 A% 16587 H

Lab Med Clin, April 2019, Vol. 16,No. 7 + 911 -

IR TR (EVSEEY EEARE S i N DR (TR S s e DO
M S5 RICFEM 3 2.3 R 1.2 (5 A 3R /K W] W i
TIEH MK .

Y=0.836 8X+0.858 5 * H0.2
5.00

i r?=0.977 9 3
4.00 - /

3.00

2.00

IBPE (U/mL)

1.00

0.00 L " L L " J
1.00 2.00 3.00 4.00 5.00 6.00 7.00

HBV DNATEEBHEMLER (U/ml)
5.00

¥=0.998 5X+0.005 6 * 204
100 098109
3.00 [

2.00

IBRE (U/mb)

1.00

0.00 s " s s L 3
1.00 2.00 3.00 4.00 5.00 6.00 7.00

HBV DNATEEHEMLER (U/mL)
B 2 TEELZEETEERKNFTP HBVDNAEE
KWNEgERSEIEEBAXESH

3 i

HBV B 2 1547 . 4 i 5t LA H ZU0E , 4
RAAT 20 (C N HBV ., Jrp 2. 4 420 1 1 R
HU . BAELA 65 7 ASET HBV R BT BN I =
Wy PR AL AR . HBV DNA & B £ 2/ F
W8 M HBV g3 1 28 52 1l K ~F- 1] T B0 2
R I8 W IE Y 16 BT RO W T I A A R A o
KM FQ-PCR, L. 1 HBV DNA JE & F i ©
Ji g M T g DA R A B B A R AR . BR HBV
PR AL 35 2 R AL 37 PN TRk A B i I 7 A1 . HHBV
TR AN A e 12 e HBV T RS S F
JC HBeAg 45 B A M 15 3l v 5 A 16 2l 1 5 0 1Y 45
. Bt . — e H i B 25 2 TR ST 1R M HBV %
Qe o T g 2 ML A S bR 5 O 03 3 7 A 1 I3 7 S Bz )
TR . M B3 T HBY DNA & S 6
JEIRYT HBV e i 5 2245 AR . A8 T F0 1 0 172 5 75
BRI RSCR Tl AT HBY DNA 58 748 T %85 1iif 24 1
A B, FQ-PCR 125 HBV DNA & Il #15E & i) —
Tl 4 2012 5 1% 5 ORI A 1% i 1Y 12
Wik g . A BT T FQ-PCR £l HBV DNA
Ao B B 2 P S LRI O o R R MR RES . O R
W5 A B H A I 7 A8 L, FQ-PCR B H &
(1 SRR R N S R AR PR R T
F 5% 3 B4 v 7R B A6 B P B L BER B B T X
FQ-PCR 5l i 5% mi) 1R W 55 A~ 219, i T HBV
DNA JE f K5I XE £ BT F8 2% 0912 W 7057 2580 s D0 A A G
FEEMEH . B I, % FQPCR T FE Z W iF 5% A &
Lilm KM (6. #h 0, HT & T FQPCR Il HBV
DNA 520 PR 09 BF 58 8820 K8 70 WF 58 Al 1T 5 Fb

Yk HBYV DNA [ & 5%, %8 ST IR A 4180

AWFFE &I, I3 I 20 2 % FQ-PCR kil HBV
DNA i 8 808 52 W . — J7 1 5 HBV DNA )5 5
HEAEX. S - mS5HaEZKEE%., & HBV
DNA 5 8 8 it 19 bR AR 52 11 28 K7 19 5% g, {5 &
ik HBV DNA 5 5 21 i (AR A 32 L1 Z K152
K IRET 2 % HBYV DNA 22 5460 45 1A 52 L A%
KRR E X HBYV DNA 2 & il 25 - o . ¢
H & AR, ol 38 2 A% b ff B vk 2B 4L & X} HBV
DNA & & K I 25 52 m . 76 SEBR I R TAE s xf
PCR #6045 5 — J5 1f 2 75 A o ) 48 0075 2 5 1 e 22
Ko o5 — 7 B 2 TR .

B2, HBV DNA & & k& I & I IR 2 W, 36 97
HBV J&Ye ] 58 J7 85 H 2248 45, % [ B8] HBV DNA
ERAI AR R A EEE L, Wt Hw TAE
H L I Z5 A AT 4 G DR R AL T A (R A A 0 45

S % ik

[1] OTT]JJ,STEVENS G A,GROEGER J,et al. Global epi-
demiology of hepatitis B virus infection: new estimates of
age-specific HBsAg seroprevalence and endemicity [ ] .
Vaccine,2012,30(12) :2212-2219.

[2] LOZANO R,NAGHAVI M,FOREMAN K, et al. Global
and regional mortality from 235 causes of death for 20 age
groups in 1990 and 2010: a systematic analysis for the
global burden of disease study 2010[J]. Lancet, 2012, 380
(9859):2095-2128.

[3] SAGNELLI C, CICCOZZI M, ALESSIO L, et al. HBV
molecular epidemiology and clinical condition of immi-
grants living in italy[ J]. Infection,2018,46(4) :523-531.

[4] LANGE B,ROBERTS T,COHN J,et al. Diagnostic accu-
racy of detection and quantification of HBV-DNA and
HCV-RNA using dried blood spot (DBS) samples - a sys-
tematic review and meta-analysis [J]. BMC Infect Dis,
2017,17(1) :693-696.

[5] BERGER A,PREISER W,DOERR H W. The role of vi-
ral load determination for the management of human im-
munodeficiency virus,hepatitis B virus and hepatitis C vi-
rus infection[J]. J Clin Virol,2001,20(1/2) :23-30.

[6] JEHET . MTELR, XD, 5. HBV-DNA 5 & o il i 5] & 1
AEBGIFL]]. KB 222 5 IR PR . 2015,12(17) :2530-2532.

(7] 30 IR4LE PRI, % BT Pre NAT £ A S W
Kol &2 58 1) HBV-DNA 8 fCH ) 328 ) J7 vk 4% 2 B8 56 0k
[T, I R 3 22 7% . 2015, 33(7) :532-534,

[8] Nig. 24 K%, %. HBV DNA — 15 ik & i f i 7k fig
B AF AT A L], v 42 52 30 0 I IR 9 B 2 48 &5 . 2017, 31
(3):257-261.

[9] BfELE, ik 2 8. X4 f . 5. HBV-DNA 52 i 2¢ 0 & &=
PCR i 500 G M RE g kL) ], [l Brok 36 S 2% 2% 3K, 2018,
40(2) :213-217.

(Wi H 37 :2018-11-06 & 18 H ¥ :2018-12-18)



