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Since the implementation of universal vaccination in 1984, the chronic
HBYV carrier rate in our general population reduced from 15-20%, down to <
1% 1n the post-vaccination population. However, even receiving complete
HBYV immunization, cases of chronic HBV carrier still exist. In previous
studies, we have shown the children born to HBsAg and HBeAg positive
mothers have high rates of HBsAg positivity (approximately 10%). To
further reduce the HBV infection in our people, strategies in reducing

infection rate in this high risk group are mandatory.

Evidences have shown that short-term antiviral therapy (lamivudine,
telbivudine, and tenofovir) for pregnant women is effective to further reduce
90% of children with vaccine failure. In the past years, we have established
the Taiwan Study Group for the Prevention of Mother-to-infant transmission
of HBV (The PreMIT group), and published the efficacy and safety of using
tenofovir disoproxil fumarate (TDF) in pregnant mothers during last
trimester to prevent children’s HBV infection. This preventive strategy has
been recommended in the guidelines of international societies for liver
diseases. In 2018, the maternal antiviral treatment has been incorporated into

the reimbursement of National Health Insurance system in Taiwan.

The current study is to continue our clinical trial in using Tenofovir
alafenamide fumarate (TAF) to reduce mother-to-infant transmission. TAF, a
novel prodrug of tenofovir with 89% lower plasma concentration compared
to TDF, demonstrated similar high rates of virologic suppression, and has
better renal and bone safety profiles.

The study is conducted as two parts in 2019-2021. Currently, in part one, 21
pregnant women with high HBV viral load (>10° IU/mL), are recruited in the study,



including 20 subjects treated with TAF 25 mg daily starting from 26-32 weeks of
gestation (2™ to 3™ trimester) and continued to 2 weeks after delivery, and 1
pregnant women are enrolled as controls with no drug given to the mother.
Maternal viral loads and ALT levels are tested before TAF treatment, 1 month after
treatment, at the time of delivery, and during 1,2,4,6 to 12 months after delivery.
HBYV DNA and HBsAg are tested in the children at day 0 and at 6 moths, and 1
year after birth. In part two, a total of 135 child whose mothers have received TDF
or control from 30 weeks of gestation to 4 weeks postpartum, are invited to join
this followed-up study at 2- 6 years after delivery of the child to date. HBV
markers, bone markers and bone mineral density (DEXA), body weight, body
length are tested in children. We compare the differences between TDF and control
group for long-term safety and effect of short-term TDF treatment in pregnant
women upon mothers and children. Our results showed no significant differences
between two groups in terms of children’s growth and bone metabolisms.

The results of the present study will provide optimized and applicable
methods for reducing the rates of reduction mother-to-infant transmission. The
results will be important in the effort toward eradication of HBV infection in our

country and in the world.

Keyword : hepatitis B virus, mother-infant transmission, nucleoside analog,

HBeAg, pregnant women, antiviral therapy, children
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BpA R Ao fieEd .
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AP ERT LS TAF 302 4 B 3L R o Bt A B2 7 TAF
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& iEHBsAg & HBeAg
B R A28
I
B EEARI0%IU/mL
45/49 % (91.8 %)

ERBREEY AR B 8/454
37/45 4 (82.2%) (17.8%)
R 2 48 (TAF)* 1& Al £ 14%(TDF) \_

HEm1E*
24/37 4 (64.9%) 13/37.% (35.1%)

Xider AE AT EBE 2 B -

3. HF T AT

QD p#weddABicr5 138 FREL12 LEHERBEL L -HEBE
Base Line(DO){r2 & (PO)sm=+ £ » 4 % 5 8.17 Logjo [U/ml - 8.16
Logio IU/ml ; PR 2 2 (N=12) & B 45PR % TAF(D0)I| # # (P0) % 1k » R
FT 0% i 69.549.9(52-82)% > 54 £ T 357 % 3.8240.88 Logio
IU/ml > & #r5 B %32 éfﬁjﬁai £ %013 10°1U0/ml o pRZE fe 3 & P

BZpH g ST TR
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(2) #-A s (105-107 & )4 12 TDF 2 JRE e B % A 47 > @& *

TDF(N=53) B % ¥ 4>/ * TAF(D0)F|# A& (PO) 5% 1+ » JRET 35X i

64.0247.85(44-76) % (P=0.05) » 4 £ T * 3.83+0.82 Logyo

IU/ml(P=0.98) » TAF % ¢ TDF %' 2 » %3t m kg % £ B - TAF ‘e

TDF & & B2 fsd B 0 354 T W4
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HBYV viral load(IU/ml) TAF, N=12 TDF, N=53

Baseline, D0 7.43+0.74 8.30+0.36
DIM 4.571+1.20 524 +0.75
%+ & .PO 3.61 £0.88 447 +0.85

4. 4~ HBV g &} iw
At YBE 2 AP BERTA I I3 L HBE ] L8R
Lo w3702 K 2 maAXEY o BRI LA

4
i

(o)}

i

ol
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N

v & SIRFw 3 LB E ]l Lo HBsAg F 1AW #14 B %

Ny

W

4
I~

&
v
AKI2® Y > FEFFEH

5. #RIREL DM TN

~xb

EHE A B AMEG 3L L RFEGLS TAF ) B &
47 3 (102-104 & £ 105-107 )2 §t B 222 @ * TDF 2 JR % ‘2 (f TDF
By - At A - B 2 A B (P1-POM)2 Peak ALT 2. 8

¥ Aﬁi;;{ A L

ALT (U/L) Control, TDF TDF TAF, N=3
N=99 |[(A{$2FR%) | (A1 4T RE),
A 31(%) N=43 N=103
40-80 U/L 21(21.2) 15(34.9) 23(22.3) 1(33.3)
80-200 U/L | 19(19.2) 4(9.3) 27(26.2) 0(0)
>200 U/L 11(11.1) 2(4.7) 2(1.9) 1(33.3)
Total 51(51.5) 21(48.8) 52(50.5) 2(66.7)

(1) A +5 TAF ‘& vs. TDF ‘e (& {4 2 ik % %) 2 TAF 2 vs. TDF &(A 14
4F %)z AT R B2 ¥ Ao Bt vagria@PeEy i
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(TAF &2 2 %A GEHIEALT B ¥+ 1 22040 687 § Ak
B0 1 LEBAgE D A A AR X TAF 5 o

ORISR TR R PSS ST S B E8 8 I

FIML HEBEZJRFEDT LI EHRR

35 B 105 & 12 is4e » TDF £ #F 3 Bideik 3ok 2. B % 0 S 4v i Bl
234 R 1350 & FHBREO L(F ERR2E) RERTS L(3
grern3 i) B¢ R B A U}%ﬂ*},& 2 (HBsAg 5 14)ens2§ > ¥R
i 6/60(10.0%) & » PR w 1/75 £(1.3%) o

F BRI 135053 277w L s ¢ FHBE I3 AX
BPRE W 154 A = o T yaF Lo HiE S (H PR 420 + 1.36(1.92~7.00) #&
VS PR B 3.84 £ 1.25(1.54~6.89)fk ) > 22 § L 1L (¥4 PR 2 75:48 vs. R E
82:72) o
DFraa 2 B L3 - HERY 22 8P E > B%40T

A ZI LB zABTIOES D HBEL 0266099 JRE ® G

0.1741.03 > & = & %8 % £ B (P=0.47) -

ZEAMWME z A HTIBESE T HBEL 0192095 JRE® S

o
Ay

0.26+0.90 > & = & & ¥ £ £ (P=0.51) -
(2) s ¢ 4(Ca)rt & BHP)FH TR - WAL YR LY -

Control , Tenofovir, |P & | Reference(Child)
N=123 N=154
P(mg/dl) 5.2540.53 | 5.29+0.60 |0.57 |3.0-6.0 mg/dL

Ca(mmol/L) |2.58+0.16 |2.6+0.20 0.31 |2.1-2.7 mmol/dL
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(3) & +7 4 P& 2 27 JRZ ' 2_ T 35 D5-vitamine-D levels ~ bone alkaline
phosphatase (BAP) isoenzyme ¥ i ¥ $= [ » *t 53 F P mAF A
_a o

Control , Tenofovir; P iE
N=118% N=146*

Reference(Child)

BAP(ug/L) 63.2+18.4 | 63.7+£19.7 | 0.83 | Male:31.3-103.5ug/L
Female:32.9-108.6 ug/L

Vit.D(ng/mL) | 32.8+8.7 |33.8+8.6 |0.38 |Deficient : <12.0 ng/mL
Insufficient : 12.0-20.0 ng/mL

Sufficient : 20.0-100.0 ng/ml

RERG 8 LEYRET 5 LA FlRRHEET LAS%BAP &
25-vitamine-D levels o
(4) ¥54 i =55

a. TIBALT(U/LL): ¥R 2323 THALT 5 12.14+ 587 U/L > PR%E
23%F 5 11.73+4.14U/L » %3+ & k¥ £ £ (P=0.50) -

b. ALT £ % (ALT >40 U/L) % #icvt & @ $ R 2 5 2/123 % (ALT=46
U/L,42 U/L » 1.6%) » PRZ = % 0/154 £(0.0%) > s+t mdg ¥ 4
£ (P=0.20) -

C. Anti-HBs 5} 5(=10mIU/mL) : £ $ ¢+ B 3)7F % g 4 (HBsAg

i) d 7 L(HBEG6 L JREE ] )T A7 28k

bw

2 Anti-HBs B (4™ £) 0 B3 BHFLE -
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Anti-HBs I 4+ % Control, N=109 Tenofovir, N=151 P
A #ic '}';]"A,\LL% A i —ﬂ*/ﬂ\ku%

&

=5 & (N=55) 27/29 93.1 26/28 92.9 1.00

4-5 & (N=74) 29/33 87.9 38/47 80.9 0.54

3-4 g (N=58) 21/23 91.3 34/38 89.5 1.00

<3 & (N=56) 23/24 95.8 37/38 97.4 1.00

Total 100/109 | 91.7 | 135/151| 89.4 0.67
(5) ~ B Ff #-35 F & (7 TAF &7 TDF 2. £ 8 i B 3 F )% 3 5 4 B S #kc

IR
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BEAEE

Hepatocellular carcinoma has remained the second top cause for cancer
mortality in Taiwan in 2018. More than two third of liver cancer was associated
with hepatitis B virus (HBV) infection. The hepatitis B surface antigen (HBsAQ)
carrier rate has been 15-20% in the general population before the implementation
of universal hepatitis B immunization program in 1984. To monitor the impact of
the universal HBV vaccination, we have conducted seroepidemiologic studies in
1984, 1989, 1994, 1999, 2004, 2009, and 2014 i.e. before, 5, 10, 15, 20, 25, and 30
years after the vaccination program in the same areas of Taipei City. The data is the
major research evidences supporting the efficacy of hepatitis control and
prevention and has been the world’s leading group in HBV prevention.

The current study will evaluate the population impact of the HBV mass
vaccination program 35 years after its initiation. Seroprevalence of HBsAg
positivity will be analyzed aged 0-40 years in the greater Taipei metropolitan area,
the same area where the baseline and previous follow-up seroepidemiologic studies
were done. We plan to enroll 3000 subjects < 40 years of age, about 60-100
subjects at each age. They will be recruited from the poster advertisement,
newspaper propaganda, school screening, and well-baby clinics. The subjects will
sign an informed consent by themselves or by their parents or guardians. This study
will be approved by IRB of National Taiwan University Hospital.

In the first year of project, we have enrolled 1062 cases. Among them
39(3.67%) were HBsAg(+). The HBsAg(+) is 0.75% (6/800) for those who born
after 1984, the vaccinated cohort. Three of the 6 infected children had maternal
history of HBsAg infection, indicating that children with vaccine failure still
occurred. In the following years of projects, we will enrolled more cases to
delineate seroepidemiology of our current population, as well as to explore the

factors for HBV infection children and adults.
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Universal vaccination decreased the HBV carrier rate and infection rate
significantly. The immunized cohort has become the major population for pregnant
women. We expect there will be major changes of seroepidemiology for HBV
infection in our population. The data obtained from the current study is expected to

provide important information for the screening and vaccination strategy for the

future generation.

Keyword : HBsAg ~ Hepatitis B ~ seroepidemiology ~ vaccination
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The transmission routes for viral hepatitis B and C include blood transfusion, medical
procedures or injection. Thus nosocomial infection of HBV or HCV is not uncommon in
hemodialysis patients, who may expose to the contaminated medical instruments easily
and frequently. In addition to the adherence to strict infection-control procedures, there
exist several strategies to reduce the nosocomial transmission of HBV or HCV in the
hemodialysis units in Taiwan. For example, it is advised to use isolation of HBV or
HCV-infected patients and dedicated dialysis machines for them. However, the evidence
to support these strategies remains limited. Furthermore, when chronic hepatitis C
patients achieving sustained virological response (SVRI2 or 24), the optimal
management of these IgG-HCV-positive patients with undetectable virus is still a
challenge.

In this proposal, we are going to address these important issues by conducting a
prospective cohort study. Hemodialysis patients from medical centers, regional hospitals,
district hospitals, and clinics will be enrolled, and their viral profiles will be evaluated.
Serum anti-HCV, HBsAg, anti-HBs, and anti-HBc will be determined annually in dialysis
patients without chronic viral hepatitis infection, whereas seroconversion of these
biomarkers will be defined as acute C and acute B, respectively. We will further explore
(1) whether anti-HCV seroconversion rate is affected after the implantation of reimbursed
HCV treatment and (2) moving HCV-cured patients from the isolated area and dedicated
machines to the clean area with shared machines. In the meantime, we will examine the
actual incidence rates of acute hepatitis B and whether it is affected by the introduction of
antiviral treatment.

The most effective way to lower nosocomial infection of HBV or HCV is to
eliminate the transmission source. In this proposal, we will explore the viral profiles of
hemodialysis patients with chronic HBV/HCV first. We aim to lower the risks of acute
hepatitis B and C by treating patients with chronic HBV/HCV infection, which benefits
not only patients themselves but also others in the same hemodialysis unit. With these
data, we can encourage more patients to receive antiviral treatment and then control HBV

or HCV infection in hemodialysis patients.
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2016 260 20 16 0 0

2017 300 25 18 1(0.36%) 0

2018 340 30 20 0 0

Lo e FlRiEd s AR B CAPFLLF o 2 2SR B CE
v s 4

LR (5t F )
PN @ 4 HBsAg | Anti-HCV | HBsAg £ #5 | Anti-HCV L&
Tl I BBk | BBk

2014 181 17 9 0 0

2015 167 16 9 1 (0.67%) 0

2016 161 15 11 0 0

2017 158 13 9 0 1 (0.67%)
2018 150 12 8 0 0

4z &% 172 97 > HBsAg 11 % anti-HBs Fs {0t &)

A i B AR

HBsAg(+)/anti-HBs(-) 25 7.2%
HBsAg(-)/anti-HBs(+) 234 67.4%

HBsAg(-)/anti-HBs(-) 88 25.4%

2w on R

_;gﬁ—é/gﬁ% » 25 =R+ B A 3F L :é.‘;f;jz > ﬂﬁf\ai —Ei'_-_ﬁq&\# Ve ié‘-f)%fﬁ%'}“l

A R I
HBV 4 £>2000 [U/mL 8 AT RS RS B iop 2@
HBV 4 £ <2000 [U/mL 17 2w gRIPURE B o

4.3 1w RE 7247 0 HBsAg(-)/Anti-HBs(-) ¥ 3

HBsAg(-)/anti-HBs(-) A #ic R
anti-HBc(+) 54 61.4%
anti-HBc(-) 34 38.6%
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%> 1w RFEATZ AT anti-HCV ehs # -3
Item( 43, A #c 347) A #ic A
anti-HCV(+) 32 9.2%
anti-HCV(-) 315 90.8%
-0 2 REWFLAT 29 - anti-HCV B rimﬁﬁ ' 15 'rir}l%% A AR IIET) - X gl el
Item Ak e IR

2 =% = DAA treatment, SVR12(+)
Detectable HCV RNA 17 (58.7% )

- =1 B4 E DAA SR
Undetectable HCV RNA | 12 (41.3%)

*21:32 7+ anti-HCV F%'Fi,%"ﬁ » He 3 fi,%'fqz Fleoig e o

+
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MR RBIL T A R TRA

Genotype A

%14 10 (58.8%)
% 2 7] 5 (29.4%)
% 6 7] 2 (11.8%)

* i

34 A FRERSHAFRIEB IR CIPTUF RE B2 iR Pl

No.|Age|Sex|Diagnosis |(_||5/\r/]1[|3)N A |(_IIL(J:/\r/nIE)NA F()Beenoty Treatment

01 {47 (M |HBV+HIV undetectable HIV on Genvoya
02 (60 |[M |HBV+HCV+HIV |undetectable [443000 la+2 |HIV on Genvoya
03 |61 |M |HBV+HCV 7790 undetectable gﬁj&g‘;&

04 |83 [F |HBV 8460 Nil

05 |65 (M |HBV 16100 Nil

06 |62 (M |HBV 1650000 Nil

07 |71 |F |HBV <6 ETV

08 (52 M |HBV Undetectable ETV

09 (74 (M |HCV undetectable Zepatier, SVR12+
10 |55 |[M |HCV 16500000 1b Nil

11 88 |[F |HCV undetectable Maviret week12

12 61 |[F |HCV undetectable Zepatier, SVR12+

ETV: entecavir
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