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Abstract

keywords : Hepatitis B Virus, hepatocellular carcinoma ,Seroprevalence

Chronic hepatitis infections (including hepatitis2y C and D) are serious threat to
human health, especially hepatitis B and C. Kleidiagnosed or untreated, they are
associated with higher risk of liver cirrhosis drpatocellular carcinoma. The
estimated attributable risk for the combined efeaxfthepatitis B and C viral infections

accounted for more than 80% of liver cancer caseiwide (1). It was estimated that

the prevalence of chronic hepatitis B virus infect{HBsAg) ranged between 320 %
in general population in Taiwan before the commererg of national hepatitisB

vaccination program in 1984. The masgccination has resulted in the significance

decline of prevalence of hepatitis B surface amtigdBsAg) from 9.8% in 1984 to 0.7%

in 1999 among children younger than 15 years ofimdaiwan, as well as decrease in
incidence of hepatocellular carcinoma. Howevesrahs no population based survey

to determine the current seroprevalence of hepatifiections status in Taiwan. The
awareness of seroprevalence status of hepatitigeBtion in Taiwan population can help
facilitating informed allocation of resources toehehanging disease conditions and other
public health threats and adjustment of diseast@qgirograms to make them more
effective.

We plan to conduct current analysis using the longdes collected from participants
from a nationwide populatiocnbased survey named “The Taiwanese Survey on

Prevalence of Hyperglycemia, Hyperlipidemia and étygnsion” (TWSHHH) in Taiwna.
This was a sample of participants from the Natid#edlth Interview Survey (NHIS)

based on multi- staged, stratified and clustering sampling schdraedovered 359
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administrative districts in Taiwan and it can pa®/us with representative samples of

Taiwan population. We aimed to determine the senagence status of HBsAg, anti

HBs, anti-HBc,HBeAg, anti-HBe, genotypes distribution and HBV DNA viral loed

order to determine the rate and total numbers &gms with chronic hepatitis B infection
in the population.

The prevalence of HBsAg seropositive was 13.70%€11é.46% and female:11.16%)
in 2002. The prevalence rate only slightly decraask3.18% in 2009, with 15.85% for
male and 11.06% for female. By using the age, gesylecific prevalence rate and
corresponding population in 2002 and 2009, we \abte to estimate that there were

about 1,527,388 men and 978,345 women (a totab®62733 people) HBsAg
seropositive chronic carriers in 2002. In 2009,dhgiers for male were 1,445,476

with a reduction of 81,912 from 2002 and for fem#he carriers were 975,021, only
about 3,324 less than 2002. As a total, there @@@1,086 carriers in 2009, which
means about about 144,647 less carriers in totahwbbmpared to the numbers in 2002.

This accounted for an average of 20,664carriengatenh per year. About 1.25% loss their

HBsAg during the 7 years followup, while 0.68% turned positive. The target popaoiat

for hepatitis B vaccination were those who wereatieg for both HBsAg and anti

HBsAg, and there were 30.43% in the population. Agithose who tested positive in
HBsAg, there were 15.36% of them whose HBeAg wellgssitive, and they are the

target population for antt HBV treatment. For those who were born after gwething

of the national hepatitis B immunization programJaoity of 1984 in this cohort, although
the number were small (186 people), we found h&0i02,3.78% of them were tested
positive for HBsAg, including 3.16% for male and4% for female). None of them

turned positive in 2009 and one of the seven (24)28ho tested positive in 2002 had

9



cleared the HBsAg in 2009. This was much highen the HBsAg clearance rate among

those without vaccination (1.25%), indicating tifiecacy and benefit of vaccination.
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Generation of Hepatitis B virus copy number stadddor quantitative PCR
plasmid pHB\-48 (derived from subtype adw1) for generating thg@yanumber standard

curves for viral load quantification . The plasrtlA was purified with plasmid
purification kit (QIAGEN GmbH, Hilden Germany); tlerresponding concentration was
determined spectrophotometrically and expressed@gml. Serial dilutions of the
plasmid ranging from 1!102 to 1!1011 copy/ml wesed for generating the standard

curve.
Real—-time PCR amplification of HBV using lightcycler:

calibration with a standard HBV serum panel
The PCR reaction was performed in a total volum#&Qoinl, containing 2 ml of DNA
template, 1 ml of LightCycler FastStart DNA Masitebridization Mixture (Tag DNA
polymerase, PCR reaction buffer, 10 mM MgCI2, aNd B mixture) (Roche Diagnostics
Applied Science), 0.8 ml of 25 mM MgCI2, 0.3 mM kaxf the probes, and the 5 mM of
each primer. The mixtures were processed for PCBliication with the LightCycler

(Roche Diagnostics Applied Science).The PCR reactias performed as follows: initial

hot start denaturation at 95 for 10 min, which was followed by 45 cycles of
denaturation at 96 for 5 s, annealing at §3 for 10 s, and extension atC2 for 20 s.
The programmed temperature transition rate w&s/2dor denaturation/annealing and 5

‘C/s for extension. Realtime PCR monitoring was achieved by measuring the
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fluorescence at the end of the annealing phaseafdr cycle. After PCR amplification, a

melting curve was generated by holding the reacdtd®5C for 60 s and then lowered the
temperature to 45 with transition rate 0.C/s and hold for 120 s, which was then

followed by heating slowly at transition rate 0O to 80C with continuous collection

of fluorescence at 640 nm. The melting curve arahtjtative analysis were conducted by
using LightCycler analysis software 3.5 followirigetmanufacture’s instruction (Roche
Diagnostics Applied Science).

In addition, we have included the HBV genotype seRanel (International Enzymes, Inc.,
Fallbrook, CA) for testing the feasibility of seainplicon in genotyping and viraltiter

quantification, which consists of 15 HBV straingifgtypes A—F) with virus titers doubly
assayed by Roche Amplicor and by NGI SuperQuantalseincluded 4 serum standards
from QUANTIPLEX bDNA kit for comparison.

Statistical Analysis

The prevalence of HBV infection will be estimatgter age and sex standardized by
the Taiwanese population using a direct standardizanethod. Cochran Armitage

trend test will be used to test the existenceasfdracross selected demographic
characteristics. Unconditional logistic regressiomdel and longitudinal data analysis
method for repeated measurements will be usedtérrdme factors that are related to
higher risk of becoming HBV chronic carriers. Alta will be analyzed using STATA

statistical software version 11.2.
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Male (N=3167) Female (N=3435) Total (N=6602)
Number Prevalence Number Prevalence Number Prevalence
(%) (%) (%)

HBsAg
Negative 2618 83.54 3033 88.84 5651 86.30
Positive 516 16.46 381 11.16 897 13.70
unknown 33 21 54
Anti—HBs
Negative 1289 43.87 1347 41.21 2636 42.47
Positive 1649 56.13 1922 58.79 3571 57.53
unknown 229 166
HBsAg/anti—
HBs
(—, —) 864 29.48 1022 31.28 1886 30.43
(—, +) 1629 55.58 1906 58.34 3535 57.03
(+, —) 422 14.40 324 9.92 746 12.04
(+, +) 16 0.55 15 0.46 31 0.50
unknown 236 168 404
Anti—HBc
Negative 850 28.64 1124 34.16 1974 31.54
Positive 2118 71.36 2166 65.84 4284 68.46
unknown 199 145
HBsAg/anti—
HBc
(—, —) 841 28.41 1118 34.01 1959 31.36
(—, +) 1671 56.45 1823 55.46 3494 55.93
(+, —) 6 0.20 4 0.12 10 0.16
(+, +) 442 14.93 342 10.40 784 12.55
unknown 207 148 355
Among HBsAg
positive N=516 N=381
HBeAg (—) 381 85.23 280 83.83 661 84.64
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HBeAg (+) 66 14.77 54 16.17 120 15.36
unknown 69 47 116
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2z (§): c@¥ %2002 #xuBAFLAAM 2L & jFieSk2 A 2 FF7F

Male (N=3167) Female (N=3435) Total (N=6602)
Number Prevalence Number Prevalence Number Prevalence
(%) (%) (%)
Among HBeAg
Negative N=379 N=280
Anti—HBeAg 14 4.08 18 7.06 32 5.35
(—)
Anti—HBeAg 329 95.92 237 92.94 566 94.65
(+)
unknown 36 25 61
HBV viral
genotype N=516 N=381
B 266 83.13 170 81.73 436 82.58
C 48 15.00 29 13.94 77 14.58
B+C 6 1.88 9 4.33 15 2.84
Viral titer <1000 124 134 258
unknown 72 39 111
HBVDNA viral load
(copies/mL) N=516 N=381
<1000 124 27.31 134 38.73 258 32.25
1.0 — 9.9x10° 152 33.48 107 30.92 259 32.38
1.0 — 9.9x10" 78 17.18 38 10.98 116 14.50
1.0 — 9.9x10° 37 8.15 19 5.49 56 7.00
1.0 — 9.9x10° 17 3.74 5 1.45 22 2.75
1.0 - 9.9x10’ 22 4.85 23 6.65 45 5.63
51.0 — 9.9x10° 24 5.29 20 5.78 44 5.50
unknown 62 35
Among HBsAg
positive N=516 N=381
Anti—HDV (—) 452 95.76 339 98.26 791 96.82
Anti—HDV (+) 20 4.24 6 1.74 26 3.18
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unknown

44

36

80

45
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L3209 qz ~ 2 1p B

T ARR M E Tl

Male (N=3167)

Female (N=3435)

Total (N=6602)

HBsAg(+) Prevalence HBsAg(+) Prevalence HBsAg(+) Prevalence
Number (%) Number (%) Number (%)

LNER

iR LR A 139 15.24 101 10.04 240 12.51
e AR 34 20.73 21 12.96 55 16.87
PO~ 275 s 9 & 59 16.48 38 9.29 97 12.65
=R ARE ALK ¥:3 100 17.51 62 10.42 162 13.89
ZH-ER- -8 56 12.33 55 10.70 111 11.47
B~ BEL - BP 100 18.62 80 13.70 180 16.06
FRFTES L 28 20.29 24 16.67 52 18.44
unknown 33 21 54

Ty A2R

EF 4 6.45 35 9.78 39 9.29
gk 4 86 14.93 81 11.39 167 12.98
R 86 17.66 47 10.85 133 14.46
% 189 17.58 123 11.23 312 14.38
A B2 P79 151 16.17 94 11.52 245 14.00
unknown 33 22 55
I 3o fpe T »
GELD
<$30,000 81 13.85 70 10.49 151 12.06
$30,000 — 103 14.59 89 11.51 192 12.98
<$50,000
$50,000 — 134 20.03 86 12.16 220 15.99
<$70,000
$70,000 — 108 17.97 70 10.39 178 13.96
<$100,000
$100,000 — 64 16.12 49 11.95 113 14.00
<$150,000
$150,000 — 11 13.10 5 5.81 16 9.41
<$200,000
>$200,000 11 15.94 11 15.07 22 15.49
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unknown

56

45

47



27: oy % 2009 £ PR BAPF LM L & FHRARL A G EFTF

Male (N=1912) Female (N=2207) Total (N=4119)
Number Prevalence  Number Prevalence Number Prevalence (%)
(%) (%)
HBsAg
Negative 1609 84.15 1963 88.94 3572 86.72
Positive 303 15.85 244 11.06 547 13.18
Among HBsAg
positive N=303 N=244 N=547
HBeAg (—) 274 90.43 215 88.11 489 89.40
HBeAg (+) 29 9.57 29 11.89 58 10.40
Among HBeAg
Negative N=274 N=215 N=489
Anti—HBeAg (—) 33 12.04 24 11.16 57 11.66
Anti—HBeAg (+) 241 87.96 191 88.84 432 88.34
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Male (N=1894) Female (N=2194) Total (N=4088)
Number (%) Number (%) Number (%)
HBsAg
2002 2009
_ _ 1559 (82.31%) 1933 (88.10%) 3492 (85.42%)
B n 15 (0.79%) 13 (0.59%) 28 (0.68%)
N B 34 (1.80%) 17 (0.77%) 51(1.25%)

I I 286 (15.10%) 231 (10.53%) 517 (12.65%)
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Male (N=34) Female (N=17) Total (N=51)
Number Prevalence Number Prevalence Number Prevalence
(%) (%) (%)
Anti—HBs
Negative 16 47.06 5 29.41 21 41.18
Positive 18 52.94 12 70.59 30 58.82
Anti—HBc
Negative 6 17.65 2 11.76 8 15.69
Positive 28 82.35 15 88.24 43 84.31

50



Fh: SR 20022 2000 RARKBIIFLAG R AR RONUL A ¢ B
2002 &2 BAFKH # AWM & FH% B pE RAURpEE 2R L2 Y

HBsAg — 2002 Negative Negative Positive Positive
HBsAg — 2009 Negative Positive Negative Positive
N=3492 N=28 N=51 N=517

Mean (SD) or

Mean (SD) or

Mean (SD) or

Mean (SD) or

Number (%) Number (%) Number (%) Number (%)
Age in 2002
Mean (SD) 4291 (16.58)  41.61(11.61) 46.55 (14.06)  40.27 (13.13)
<25 589 (16.87%) 3 (10.71%) 1(1.96%) 68 (13.15%)
25-30 269 ( 7.70%) 3(10.71%) 4 (7.84%) 50 (9.67%)
30-35 299 ( 8.56%) 2 (7.14%) 6 (11.76%) 64 (12.38%)
35-40 360 (10.31%) 3(10.71%) 8 (15.69%) 76 (14.70%)
40 - 45 407 (11.66%) 4 (14.29%) 4 (7.84%) 71 (13.73%)
45 -50 412 (11.80%) 4 (14.29%) 8 (15.69%) 61 (11.80%)
50-55 319 (9.14%) 5(17.86%) 5(9.80%) 64 (12.38%)
55— 60 208 ( 5.96%) 4 (14.29%) 7 (13.73%) 21 ( 4.06%)
60+ 629 (18.01%) 0 (0.00%) 8 (15.69%) 72 (8.12%)
Gender
Male 1559 (44.64%) 15 (53.57%) 34 (66.67%) 286 (55.32%)
Female 1933 (55.36%) 13 (46.43%) 17 (33.33%) 231 (44.68%)
k5 ER
3 F 210 (6.01%) 0 (0.00%) 1(1.96%) 19 ( 3.68%)
) B 700 (20.05%) 7 (25.00%) 14 (27.45%) 86 (16.67%)
iR 478 (13.69%) 5 (17.86%) 4 (7.84%) 83 (16.09%)
- 1204 (34.48%) 10 (35.71%) 17 (33.33%) 183 (35.47%)
Lz g A 900 (25.77%) 6 (21.43%) 15 (29.41%) 145 (28.10%)
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HBsAg — 2002 Negative Negative Positive Positive
HBsAg — 2009 Negative Positive Negative Positive
N=3492 N=28 N=51 N=517
Mean (SD) or Mean (SD)or Mean (SD) or  Mean (SD) or
Number (%) Number (%) Number (%) Number (%)
JNER
L EAE R 1017 (29.12%) 7 (25.00%) 15 (29.41%) 124 (23.98%)
oMt ER s AR 172 (4.93%) 1(3.57%) 1(1.96%) 31 (6.00%)
FeF 370 v R 357 (10.22%) 2 (7.14%) 6 (11.76%) 66 (12.77%)
SRR AL 687 (19.67%) 5 (17.86%) 8 (15.69%) 105 (20.31%)
ZHER o3 534 (15.39%) 1(3.57%) 3(5.88%) 59 (11.41%)
B~ BAL B 567 (16.24%) 7 (25.00%) 16 (31.37%) 99 (19.15%)
TR TTES SR 158 ( 4.52%) 5 (17.86%) 2(3.92%) 33 (6.38%)
T30 Ee e (R e )
<$30,000 600 (17.32%) 3(10.71%) 3(5.88%) 75 (14.53%)

$30,000 — <$50,000
$50,000 — <$70,000
$70,000 — <$100,000
$100,000 — <$150,000
$150,000 — <$200,000
>$200,000

Unknown

795 (22.94%)

719 (20.75%)

717 (20.69%)

458 (13.22%)

104 ( 3.00%)
72 (2.08%)
27

9 (32.14%)
10 (35.71%)
5 (17.86%)
0 ( 0.00%)
0 ( 0.00%)
1(3.57%)

12 (23.53%)
16 (31.37%)
8 (15.69%)
7 (13.73%)
2 (3.92%)
3(5.88%)

107 (20.74%)

128 (24.81%)

113 (21.90%)

71 (13.76%)

9 (1.74%)

13 (2.52%)
1
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HBsAg — 2002 Negative Negative Positive Positive
HBsAg — 2009 Negative Positive Negative Positive
N=3492 N=28 N=51 N=517

Mean (SD) or
Number (%)

Mean (SD) or
Number (%)

Mean (SD) or
Number (%)

Mean (SD) or
Number (%)

HBV viral genotype
B
C
B+C
Viral titer <1000

unknown

HBVDNA viral load
(copies/mL)

Median (p25 —
p75)

Among those >1000

<1000

1.0 -9.9x10°
1.0 -9.9x10*
1.0 - 9.9x10°
1.0 -9.9x10°
1.0 - 9.9x10’

>1.0 -9.9x10°

unknown

25 (86.21%)
4 (15.79%)
0 ( 0.00%)

19
3

5,360
(1,650 —
16300)
19 (38.78%)
21 (42.86%)

8 (16.33%)
0 ( 0.00%)
1(2.04%)
0 ( 0.00%)
0 (0.00%)

2

257 (83.37%)
43 (13.78%)
12 ( 3.85%)

142
63

16,350
(3,590 —
737,000)
142 (30.87%)
144 (31.30%)

63 (13.70%)
37 (8.04%)
16 ( 3.48%)
28 ( 6.09%)
30 ( 6.52%)

57
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2002 # 2 BRI XA ApM L FR&F CBIAFRRFAFUNERIE - N2 FH RPN

HBsAg — 2002 Negative Negative Positive Positive
HBsAg — 2009 Negative Positive Negative Positive
N=3492 N=28 N=51 N=517

Mean (SD) or

Mean (SD) or

Mean (SD) or

Mean (SD) or

Number (%) Number (%) Number (%) Number (%)
GOT (2003)
Median (p25 — 17 (14 — 21) 15.5(13 — 19 (16 — 27) 20 (16 — 26)
p75) 21.5)
Mean (SD) 20.12 (16.58) 28.36 (53.50) 26.82 (35.26) 24.40 (16.50)
<20 2319 (66.41%) 19 (67.86%) 26 (50.98%) 226 (43.71%)
20-40 1035 (29.64%) 6 (21.43%) 22 (43.14%) 247 (47.78%)
>40 138 (3.95%) 3(10.71%) 3(5.88%) 44 ( 8.51%)
GPT (2003)
Median (p25 — 17 (13 — 21) 16 (13 — 18 (15 — 24) 21(16 — 28)
p75) 21)
Mean (SD) 19.41 (13.09) 23.89 (26.76) 20.33 (9.57) 25.78 (21.50)
<20 2405 (68.87%) 17 (60.71%) 31 (60.78%) 231 (44.68%)
20-40 928 (26.58%) 9 (32.14%) 18 (35.29%) 230 (44.49%)
>40 159 ( 4.55%) 2(7.14%) 2 (3.92%) 56 (10.83%)

Anti—HBs (2003)
Negative
Positive

unknown

Anti—HBc (2003)
Negative
Positive

unknown

Among HBsAg
positive (2003)

1133 (33.96%)
2203 (66.04%)
156

1202 (35.83%)
2153 (64.17%)
137

19 (70.37%)
8 (29.63%)
1

8 (29.63%)
19 (70.37%)
1

36 (83.72%)
7 (12.68%)
8

3(6.82%)
41 (93.18%)
7

439 (98.21%)
8(1.79%)
70

2 (0.44%)
455 (99.56%)
60
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HBeAg (—) 51 (100%) 437 (84.53%)
HBeAg (+) 0( 0%) 80 (15.47%)
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]

Male (N=95) Female (N=91) Total (N=186)
Number (%) Number (%) Number (%)
HBsAg
2002 2009
] _ 92 (96.84%) 86 (95.56%) 178 (96.22%)
] n 0 (0.00%) 0 (0.00%) 0 (0.00%)
n _ 1(1.05%) 0 (0.00%) 1(0.54%)
n n 2 (2.11%) 4 (4.44%) 6(3.24%)
- unknown 1 1
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Male (N=95) Female (N=91) Total (N=186)
Number Prevalence Number Prevalence Number Prevalence
(%) (%) (%)
Negative 36 38.30 25 28.09 61 33.33
Positive 58 61.70 64 71.91 122 66.67
unknown 1 2 3
Anti—HBc (2009)
Negative 85 90.43 83 93.26 168 91.80
Positive 9 9.57 6 6.74 15 8.20
unknown 1 2 3
Anti—HBs
2002 2009
— — 25 27.17 15 17.65 40 22.60
— + 5 5.43 7 8.24 12 6.78
+ — 11 11.96 6 7.06 17 9.60
+ + 51 55.43 57 67.06 108 61.02
— unknown 1 0 1
+ unknown 0
Both unknown
Anti—HBc
2002 2009
— — 80 86.96 79 94.05 159 90.34
— + 0 0.00 0 0.00 0 0.00
+ — 3 3.26 0 0.00 3 1.70
+ + 9 9.78 5 5.95 14 7.95
— unknown 1 2 3
+ unknown 0 0 0
Both unknown 2 5 7
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=) 15-19 20~24 25~29 30~34 35~39 40-44 45-49 50-54 55-59 60~64 65~69 T70~74 T75~79 80
P Y A Y N N Y Y S S R Y Y.
FEFRF |003356 005495 003597 001482 0.02507 0.02083 0.00629 0.01527 0.0117  0.0120 0 0.00662 0 0
74 rg | 866630 1026165 943791 936397 971469 960079 858992 683753 407786 388001 322139 320449 230394 172172
TRAR & 20,082 56,383 33,949 13,873 24,354 20,002 5,402 10,439 4,769 4,732 0 2122 0 0
FEF R A
205,107
#
*EFRF 0.02317 0.03883  0.03741  0.01254  0.02073  0.01003 ~ 0.00565 0.01266  0.01485 0 0 0 0 0
44 g | 814496 978706 912380 910956 942289 935973 847162 679977 414160 411422 343363 273226 188790 180767
“EFR A 18860 38,008 34,137 11423 19529 9383 4,786 8607 6,151 0 0 0 0 0
LB F R A
150,893
#
74 LR
o 356,000
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oo SMH R 2009 & ki s ERUBAFL e FRABEF RFZF RA T K
1 5 15-19 20~24 25~29 30~34 35~39 40-44 45~49 50~54 55~59 60-64 65~69 T70~74 T75~79 80 @
P D I N . Y R S Y Y A R Y
7 EFRF 0 0.03468  0.02469  0.02532  0.01875  0.02752 0 0.00917  0.01676  0.00926 0 0 0 0
FH A& | 843652 819263 985114 990622 899207 937285 954649 872033 737598 443885 364463 289278 242555 286828
TRAR & 0 29,849 25235 23,7741 17,373 26,313 0 7,650 11,013 3,560 0 0 0 0
TEEF R A
144,734
#
*EFRF 0 0.02027 0.03175 0.02235 0.00962 0.01709 0.01779 0.00738  0.00897  0.00735 0 0 0 0
S CH | 774675 TI0663 965727 991472 905787 930830 950826 883697 760244 466877 399612 338240 253475 283197
R A o 0 16,519 31,588 20,760 83835 16,085 16,569 6,208 6,027 2,972 0 0 0 0
LB R A
125,562
#
74 L F R
j 270,296

< g
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