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Summary

Background: Data on tenofovir alafenamide fumarate (TAF) for preventing mother-
to-child transmission of hepatitis B virus (HBV) are lacking.

Aims: To investigate the efficacy and safety of TAF therapy for preventing hepatitis
B mother-to-child transmission.

Methods: Mothers with chronic HBV infection, positive for hepatitis B e-antigen and
with HBV DNA >200 000 IU/mL received TAF for preventing mother-to-child trans-
mission were enrolled retrospectively from multiple centres with data collection on
mother-infant dyads up to postpartum week 24-28. Primary measurements were the
mother-to-child transmission rate and infants' malformation rate. Secondary assess-
ments included maternal HBV DNA reduction at delivery, and maternal or infant ad-
verse events during follow up.

Results: Among 71 mothers enrolled, the mean (+SD) age was 30.3 (+2.2) years. TAF
was initiated during the second or third trimester and continued to delivery with a
mean (+SD) duration of 12.8 (+4.0) weeks. At delivery, 85.9% (61/71) of the mothers
achieved HBV DNA <200 000 IU/L. Seventy-three infants (two sets of twins) were
born from mothers treated with TAF and none had congenital defects or malforma-
tions. All infants received HBV immunoglobulin and vaccine at birth with additional
HBV vaccinations at one and six months. At age 24-28 weeks, all infants had negative
hepatitis B surface antigen and undetectable levels of HBV DNA (<100 IU/mL). Body
weight, height, and head circumferences were comparable to national standards for
physical development. No severe adverse effects were reported in either mothers
or infants.

Conclusions: TAF for highly viraemic mothers effectively prevented mother-to-child
transmission of hepatitis B. There were no safety concerns for either mothers or in-

fants with 24-28 weeks of follow up.
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1 | INTRODUCTION

It is estimated that 292 million persons worldwide have chronic
infection with hepatitis B virus (HBV),! which is the leading cause
for hepatocellular carcinoma worldwide.>* Although long-term
antiviral therapy can reduce complications of cirrhosis and hepa-
tocellular carcinoma, eradication of the HBV has not been accom-
plished.>® Thus, the prevention of HBV transmission is the most
effective way to reduce the global burden of HBV infection and
liver cancer.”® Currently, preventing perinatal transmission relies
upon testing all pregnant women for hepatitis B surface antigen
(HBsAg) and administering timely prophylaxis with HBV vaccine
and hepatitis B immune globulin to infants born to infected moth-
ers.® In addition, mothers with HBV DNA levels >200 000 IU/mL
should receive antiviral treatment during late pregnancy to control
viraemia because the level of viraemia is an independent predictor
for the infants' immunoprophylaxis failure.”’

Use of antiviral agents such as lamivudine, telbivudine, and TDF
in several studies have been shown to reduce rates of mother to
child transmission in highly viraemic mothers with chronic hepati-
tis B.1% Considering the risk of developing antiviral drug resistance
during lamivudine or telbivudine therapy, TDF is recommended as
the first-line therapy for mothers by the major association guide-
lines due to the lack of resistance potential among patients on TDF
treatment.>!! In addition, data from the Antiretroviral Pregnancy
Registry also support the use of TDF during pregnancy with a fa-
vourable safety profile in a short-term follow-up.*? However, several
recent studies have indicated that infants with foetal exposure to
TDF had experienced negative effects on bone mineral density and
neutropenia at the early age.“’14 The long-term safety data for TDF
use in pregnancy are thus lacking.

Recent advances in antiviral treatment have been made with
better options in terms of drug safety profiles. Tenofovir alafenam-
ide (TAF) is an orally bioavailable prodrug of tenofovir, a nucleo-
tide analogue that inhibits reverse transcription of HIV and HBV.
TAF was designed to have greater plasma stability than TDF, thus
allowing more efficient delivery of the active metabolite, tenofo-
vir diphosphate, to hepatocytes than TDF. A lower systemic ex-
posure of tenofovir diphosphate can therefore be achieved with
TAF therapy.'>' TAF was shown in pivotal studies to be statis-
tically non-inferior to TDF in antiviral efficacy, as measured by
rates of suppression of HBV DNA to <29 IU/mL. Moreover sub-
jects receiving TAF in both trials for e-antigen positive and neg-
ative patients had significantly smaller decreases in bone mineral
density in the lumbar spine and hip, smaller increases in serum
creatinine and smaller decreases in estimated creatinine clearance
than those receiving TDF. TAF is therefore recommended by the
international association guidelines as the first-line treatment for
chronic hepatitis B patients (CHB), except in the treatment for
pregnant mothers, because the efficacy and safety profile in this
special population has not been established. With that in mind,
we designed a retrospective multicentre study to investigate
the efficacy and safety of TAF in highly viraemic mothers for the
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prevention of mother to child transmission of hepatitis B. Our data
could potentially provide preliminary evidence to support TAF
therapy as one of the treatment options for pregnant women and
contribute to the knowledge of selecting antiviral therapy with

better safety outcomes.

2 | METHODS
2.1 | Patient selection and study setting

This is a retrospective, multicentre, single-arm national cohort
study. Patients were recruited from seven university medical cen-
tres representing east (Qin Huang Dao city), south (Guangzhou
and Shenzhen cities), west (Chong Qing city), north (Harbin and
Shen Yang cities) and central China (Chang Sha city), between 4
December 2018 and 18 May 2020. Patients were referred by the
local community hospitals city wide, and participating study sites
have clinics covering different residential areas in the city. The trial
was approved by the institutional ethics review committee in each
study site and the need for informed consent was waived by the
institutional review board because the study posed minimal risk
to enrolees. TAF has been licensed for the treatment of chronic
hepatitis B in China since December 2018 and the drug label has
the indication for pregnant mothers, stating “TAF can be used
during pregnancy if necessary.” In the study sites, prenatal drug
safety consultation with the attending physicians was routinely
given to mothers who wanted to take TAF during pregnancy and
alternative options were discussed. Consents were obtained from
all patients prior to starting on TAF. Blood tests were performed
in the central laboratories of participating sites. The hepatitis B
serological markers were measured by the following equipment:
chemiluminescent micro-particle immunoassay (Architect i2000
analyser; Abbott Diagnostics, or IS 1200 automatic analyser,
Maccura Biotechnology Co., Ltd.), or chemiluminescence immuno-
assays (Cobas e 801 module; Roche Diagnostics GmbH). Quality
control was conducted every 24 hours at least, during which the
kit would be replaced. We collected patient data from medical re-
cords, and all data were de-identified before analysis. Information
reported in this manuscript is based on records readily available
for verification.

Pregnant mothers with chronic hepatitis B were screened
for the following criteria of eligibility: age above 20 years, hepa-
titis B e-antigen (HBeAg) positivity with HBV DNA levels above
200 000 IU/mL during pregnancy, received TAF therapy during
pregnancy for the prevention of mother to child transmission, and
had data available from prenatal care and postpartum follow up
longer than 24 weeks. Key exclusion criteria included the use of
other HBV antiviral treatment as monotherapy or in combination
of TAF during pregnancy; participation in other clinical trials and
use of investigational regimens; co-infection with HIV, pallidin,
toxoplasma gondii or hepatitis C; evidence of hepatocellular carci-

noma or cirrhosis; concurrent treatment with immune modulators,
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cytotoxic drugs or steroids; and evidence of foetal deformity by
ultrasound examination.

2.2 | Data collection

Medical records of pregnant women with hepatitis B at each study
site during the study period were reviewed. When patients who
had fulfilled the aforementioned enrolment criteria were selected,
pertinent data were extracted from their medical records into the
pre-specified data collection forms by the research coordinators.
The site investigators then verified the information before submit-
ting the de-identified data to the correspondent author for data
analyses.

Data were itemized in the collecting forms as follows: the per-
tinent maternal data included the general demographic data, HBV
status prior to the pregnancy to determine the chronicity of hepatitis
B infection and treatment regimens, singleton status, gestational age
when initiating TAF therapy, duration of TAF treatment and adverse
events during the therapy, perinatal complications, gestational age
at delivery, delivery mode, serum alanine transaminase (ALT) levels
and HBV serologic markers including hepatitis B surface antibody
(HBsAb), HBsAg, hepatitis B core antibody (HBcAb), HBeAg and
hepatitis B e-antibody (HBeAb) during pregnancy and postpartum
up to week 24-28. Maternal HBV DNA test results were collected at
the time points of prior to initiating TAF treatment, at delivery and at
postpartum week 24-28. The following infants' data were collected:
birth weight, birth length, Apgar score at birth, breast feeding status,
the details of immunoprophylaxis administration for HBV and HBV
virological testing at birth and after completion of the three hepa-
titis B vaccination doses (age of 24-28 weeks). In addition, the data
on infants' adverse events and physical growth measurements were
collected from birth to the age of 24-28 weeks.

2.3 | Outcome measurements

Primary outcomes were infants' physical (structural) malformation
or congenital defect and mother to child transmission rates. The in-
fants who had HBsAg positivity or detectable levels of HBV DNA
at the age of 24-28 weeks were counted as the infected cases with
chronic hepatitis B. The mother to child transmission rates were the
percentage of infants with chronic hepatitis B among all live births
in the current cohort.

Secondary assessments included the following: (a) secondary
efficacy outcomes including the percentage of mothers who had
an HBV DNA level of less than 200 000 IU/mL at delivery and the
percentage of HBeAg-negative or HBsAg-negative mothers at post-
partum week 24-28; (b) the frequency of ALT flares, which was de-
fined as an ALT level >5 times the baseline level or >10 times the
upper limits of normal (ULN) during the TAF therapy or after the
cessation of TAF treatment; (c) other maternal adverse events and

perinatal complications (eg hypertensive disorders in pregnancy,
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gestational diabetes mellitus, foetal growth restriction, preterm
labour, premature rupture of membrane and postpartum haemor-
rhage). In addition, caesarean section rates were included in the
safety analysis'”8; (d) physical development of new-borns and in-
fants, which their physical growth parameters were compared with
the Chinese national standard; (e) safety outcome assessments for
the infants, which included all adverse events from birth to the age
of 24-28 weeks.

2.4 | Statistical analysis considerations

1,Y it was estimated

Based on the randomised control trial by Pan et a
that 5% mother to child transmission rate and severe adverse events
occurred in about 6% of mothers who received TDF therapy. Thus,
the number of patients needed to capture the transmission and ad-
verse events occurring in >6% of patients was calculated to be 70
with a significance level of 0.05 (one-tailed). The target enrolment
number for the current study was planned as 70-80 mother-infant
dyads from seven study sites and each site enrolled about 10-12 con-
secutive patients. All patients enrolled in the study were analysed.
We compiled data regarding demographic and clinical variables for
each patient. Categorical variables are presented as proportions
or frequencies. Continuous variables are presented as mean with
standard deviations or medians with ranges. For infants' physical
development, parameters were compared with the Chinese national
children's growth reference standards (as the reference group). For
the quantitative variable, Student's t test was used to compare group
differences. For categorical variables, the chi-square test or Fisher's
exact test as appropriate, was used for group comparisons. All statis-
tical analyses were performed using SPSS version 24.0 (IBM Corp.).
All tests were two-tailed, and P < 0.05 was considered to indicate

statistical significance.

3 | RESULTS
3.1 | Study patients and treatment duration

Among 91 mother infant dyads screened, 71 mothers were eligi-
ble and enrolled in the study. The majority of non-eligible mothers
were those who were lost to follow up due to relocation to another
city or had missing HBV virological test results (Figure 1). The mean
(+SD) maternal age was 30.3 (+2.2) years with median [interquartile
range, IQR] gestational age of 27 [24, 30] weeks at the time of initi-
ating TAF treatment. Prior to initiating TAF therapy, hepatitis D virus
specific total antibodies were tested in 52% (37/71) of mothers, and
the results were all negative. All mothers were treated with oral
TAF (brand name-Vemlidy, Gilead Science, Inc) at the dose of 25 mg
daily (patients were instructed to take it every 24 hours at any time
of each day) for a mean (+SD) duration of 12.8 (+4.0) weeks before
the delivery. All mothers were compliant with the treatment during
pregnancy except for 22.5% (16/71) of mothers that had skipped
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91 pregnant mothers who underwent TAF therapy during
pregnancy at seven academic centres across China were screened.

FIGURE 1 The enrollment of study
patients and data analyses

20 mothers were excluded,
primarily due to incomplete
data or loss to follow-up
(relocation to other cities)

!

71 mothers who met the inclusion and
exclusion criteria were enrolled

|

71 mothers gave birth to 73 infants
(2 sets of twins)

!

}

Data from 71 mothers from the
time of initiating TAF therapy to
postpartum week 28 were collected
for outcome analyses

Data from 73 infants from the
time of birth to the age of week
28 were gathered for outcome
analyses

TAF denotes tenofovir alafenamide fumarate

one or more doses of TAF medication (self-reported) ranging from
1 to 7 days during pregnancy. No mothers received amniocente-
sis during pregnancy.?’ Immediately after delivery, 78.9% (56/71)
mothers discontinued the treatment. Between delivery and the last
study follow up at postpartum week 24-28, 14.1% (10/71) mothers
discontinued TAF treatment, with a median (range) of 30 (1-92) days
on TAF after delivery. At postpartum week 24-28, a total of 93.0
% (66/71) mothers had discontinued treatment, while 7.0% (5/71)
continued taking TAF through to the end of the study period. All
pregnancies were singleton except for two sets of twins. Thus, the
total number of live-births from 71 mothers was 73 infants. The
characteristics of mothers at baseline and infants at birth are pre-
sented in Table 1.

3.2 | Assessments of vertical transmission and
congenital defects

The primary efficacy assessment in the study was the mother to
child transmission rates among infants who were born to highly
viraemic mothers treated with TAF during pregnancy. The median
(range) time between the infant's birth and their receiving of the
hepatitis B immune globulin (100 1U) along with the first dose of
recombinant HBV vaccine (10 pg) intramuscularly was 5.5 (2-24)
hours. Forty-five percent (33/73) and 40% (29/72) of infants re-

ceived the immunoprophylaxis within 2 hours and within 3-6 hours

at birth respectively. The HBV vaccine was supplied by the following
manufacturers in China: Dalian Hissen Bio-Pharmaceutical Co., Ltd,
Dalian; Shenzhen Kangtai Biological Products Co., Ltd, Shenzhen;
Hualan Biological Engineering Co., Ltd, Henan; and Beijing Tiantan
Biological Products Co., Ltd, Beijing. All infants completed the ad-
ditional two vaccinations at their age of 1 and 6 months. Among
73 infants, 52 were tested at birth with venous blood specimens
for HBV marker and HBV DNA; all were HBsAg negative with non-
detectable levels of serum HBV DNA (<100 |U/mL). At the age of
24-28 weeks, all infants were tested HBsAg negative. In addition,
all infants had serum HBV DNA tested at the age of 24-28 weeks,
which were all below the level of detection (<100 IU/mL). Thus,
there was no mother to child transmission of HBV in our study pa-
tients. In addition, all infants (73/73) developed HBsAb levels above
10 IU/mL at the age of 24-28 weeks, which was considered a com-
pleted response to HBV vaccination. There were no congenital mal-
formations nor defects reported in the entire cohort at birth and at
the age of 24-28 weeks.

3.3 | TAF effects on maternal virological parameters

Regarding viral suppression during pregnancy, the adherence rate
to TAF therapy before delivery was 77.5% (taking TAF daily). At de-
livery, 85.9% (61/71) of mothers achieved serum HBV DNA levels
below 200 000 IU/mL. The reduction in the mean (+SD) level of
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TABLE 1 Maternal and infant baseline values

TAF treated
Mothers (mean + SD, or specified) (n=71)
Age (y) 30.3+2.2
Primipara, n (%) 51/71(71.8)
HBV DNA-Log,, (IU/mL) 778 £0.72
ALT, U/L (normal <40) 32.64 + 68.86
AST, U/L (normal <40) 30.15 +48.91
Serum creatinine, umol/L (normal <170) 52.88 + 9.49
Serum phosphate, mg/dL (normal: 3.59 +0.56
2.3-4.3)?
HBeAg positivity, n (%) 71/71 (100)
HBsAg titre (S/CO) 28 937.74 + 23 413.77
Infants data at birth (mean + SD, or (n=73)
specified)
Gestational age (wks) 38.22+2.94

30/73 (41.1)
26/73(35.62)

Male gender, n (%)

Delivery with caesarean section, n (%)

Infant height (cm) 50.55 + 2.03
Infant weight (kg) 3.32+0.41
Head circumference (cm) 33.55+1.03
APGAR score at 1 min 9.70 +1.11
APGAR score at 5 min 9.85+0.12
HBsAg+ at birth, n (%)° 0/52 (0)
HBeAg+ at birth, n (%)° 40/52 (76.92)
Detectable HBV DNA at birth, n (%)° 0/52 (0)
Congenital defects or malformations, 0/73 (0)

n (%)
Abbreviations: ALT, alanine transferase; HBsAg, hepatitis B surface

antigen; HBV DNA, hepatitis B virus deoxyribonucleic acid.

20f the mothers, 98.5% (70/71) patients had reported serum phosphate
levels (mg/dL) from all time points.

PIn this cohort, HBV virological testing were not performed in 21
infants at birth due to the local hospital standard of practice. HBV tests
were only performed after the completion of all HBV vaccinations.

maternal serum HBV DNA from the time points of initiating treat-
ment to delivery was 3.7 (+1.1) log,, IU/mL during the TAF treat-
ment, resulting in a mean (+SD) level of HBV DNA of 4.1 (+1.1) log,,
IU/mL at the time of delivery. Additional analysis on viral suppres-
sion showed that 14.1% (10/71) of mothers achieved HBV DNA
<100 IU/mL at delivery. Among 66 mothers who discontinued TAF
therapy after delivery, 92.4% (61/66) of them had detectable HBV
DNA levels (>100 IU/mL) at postpartum week 24-28. Although the
mean level of maternal HBsAg decreased significantly at delivery
after TAF treatment when compared to that of baseline, the mean
maternal HBsAg level at postpartum week 24-28 was similar to that
at baseline. Data on TAF treatment effects and maternal HBV DNA
viral breakthrough during pregnancy or postpartum were presented
on Table 2. One mother (1.4%) had HBeAg loss during TAF therapy
prior to the delivery, but none of them had HBsAg seroconversion

during the study.
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3.4 | Maternal adverse events and complications

During the treatment of TAF, all mothers tolerated TAF therapy
well and there was no treatment discontinuation among mothers
due to adverse events. Ten itemised adverse events or complica-
tions were presented in the current study based on medical record
reviewed. The adverse events with frequency >2% were vomiting,
upset stomach, nausea, gestational diabetes mellitus, and postpar-
tum ALT flares (Table 3). All symptoms were reported on the sever-
ity of grades I-1l and there were no maternal severe adverse events
observed in the entire cohort. In terms of laboratory abnormalities,
none of the mothers had ALT flares on TAF treatment during preg-
nancy (n = 0/71). However, 15.5% (11/71) of them had postpartum
ALT flares, with a mean (+SD) ALT peak level of 140.2 (+81.3) U/mL,
without the consequences of elevation of total bilirubin levels, de-
crease in albumin levels, or coagulopathy. The ALT flares may be due
to TAF therapy cessation, as 81.8% (9/11) had stopped taking TAF
after delivery. Data on ALT flares and changes in HBV DNA levels
in mothers who discontinued the treatment vs those who continued
on TAF is presented on Table 4. In the two patients (n = 2/11) who
were on postpartum TAF treatment and developed ALT flares, their
peak ALT levels during flares were 149 and 159 U/mL. No hepatic
decompensation was observed among patients with ALT flares on
TAF therapy.

Although there was no decline on the mean estimated glomer-
ular filtration rates (calculated with CKD-EPI equations) during TAF
treatment before delivery, a statistically significant increase in the
mean (+SD) serum creatinine level from baseline (52.9 + 9.5 umol/L)
to delivery (56.3 + 9.7 umol/L, P = 0.04) was observed (Table 2).
However, there were no significant changes on the mean (+SD)
serum phosphorous levels between the baseline (3.6 + 0.6 mg/dL)
and at the time of delivery (3.7 + 0.5 mg/dL, P = 0.58).

3.5 | Infant's adverse events, breastfeeding and
physical growth

There were no negative events for any foetus in the cohort. The
mean (+SD) gestational age of infants was 38.2 (+2.9) weeks, and
the rate of caesarean section was 35.6% (26/73). Although there
was no severe adverse events observed in infants (Table 2), com-
mon adverse events (>5%) were diarrhoea, vomiting, constipation
and eczema. Breastfeeding status was assessed for all infants: 57.5%
(42/73) fed with breastmilk only, 34.2% (25/73) fed with formula
feeding and 8.2% (6/73) fed their infants with both. None of them
were infected with HBV at the age of 24-28 weeks.

The physical development of infants with foetal exposure to
TAF were within the normal range,?* except that the mean (+SD)
head circumference among girls at birth was significantly smaller
than that of the national standard (33.2 + 1.02 cm vs 33.7 + 1.3 cm;
P = 0.001) However, the aforementioned parameter had exceeded
the national standards when girls grew up to the age of 24-28 weeks
(434 +2.6cmvs42.6 + 1.2 cm; P=0.01). All other physical growth
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TABLE 2 Maternal treatment effects

Variables, mean (+SD) or P . . .
cee . with tenofovir alafenamide fumarate
specified Baseline Follow-up assessments values
Effects from baseline to delivery
HBV DNA changes 778 +0.72 4.09 +1.12 <0.001
(Log 4o 1U/mL)
HBsAg titre changes 28 937.74 + 23 413.77 19 266.89 + 15 876.36 0.005
HBeAg positivity, n (%) 71/71 (100) 70/71 (98.59) -
HBsAg positivity, n (%) 71/71 (100) 71/71 (100) -
ALT changes (U/L) 32.64 + 68.86 22.77 +10.84 0.24
AST changes (U/L) 30.15 +48.91 24.29 +9.75 0.33
Creatinine changes 52.88 + 9.49 56.25 +9.72 0.04
(umol/L)
Serum phosphate 3.59 +0.56 3.65+0.46 0.58
changes (mg/dL)?
eGFR changes (mL/ 122.04 + 10.56 118.58 + 11.60 0.07
min/1.73 m?)®
Virological - 1/71 (1.41%) -
Breakthrough, n (%)
Effects from baseline to postpartum week 28
HBYV DNA changes 778 +0.72 6.16 +2.19 <0.001
(Log 4, 1U/mL)
HBsAg titre changes 28 937.74 + 23 413.77 27 101.17 + 26 167.90 0.66
HBeAg positivity, n (%) 71/71 (100) 70/71 (98.59) -
HBsAg positivity, n (%) 71/71 (100) 71/71 (100) -
ALT changes (U/L) 32.64 + 68.86 42.4 + 48.66 0.33
AST changes (U/L) 30.15 +48.91 34.17 + 37.74 0.59
Creatinine changes 52.88 + 9.49 57.48 + 8.54 0.003
(umol/L)
Serum phosphate 3.59 +0.56 3.68 + 0.50 0.42
changes (mg/dL)?
eGFR changes (mL/ 122.04 + 10.56 117.37 + 10.67 0.01

min/1.73 m?)°

Virological
breakthrough any
time during the study,
n (%)

37/71(52.11)

20f the mothers, 98.5% (70/71) patients had reported serum phosphate levels (mg/dL) from all

time points.

beGFR, estimated glomerular filtration rate (calculated with CKD-EPI equations).

parameters for infants with foetal exposure to TAF were compara-
ble to or exceeded the national children's growth reference stan-
dard at birth or the age of 24-28 weeks.?! Stratified by sex gender,
data comparisons between physical growth parameters of infants
with foetal exposure to TAF and the national standards for infants'

growth are presented in Table 5.

4 | DISCUSSION

In this study, we report data from a retrospective national cohort
on TAF therapy for the prevention of mother to child transmission

under real-world conditions. To the best of our knowledge, this is

the first study involving a significant number of infants with foetal
exposure to TAF for the evaluation of efficacy and safety of TAF in
highly viraemic chronic hepatitis B mothers. We observed that TAF
initiated at the second or early third trimester appears to be safe for
both mothers and infants during the 24-28 week follow-up period.
There was no congenital defects nor malformations found among
infants after the exposure. With the use of maternal TAF treatment
during pregnancy in combination with standard infant HBV immu-
noprophylaxis, there was a 100% success rate in preventing mother
to child transmission in the current study. In addition, the treatment
was well tolerated and there were no major safety concerns for both
mothers and infants during a short-term follow-up. Our investiga-

tion provides very important evidence to support the use of TAF
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TABLE 3 Maternal and infant adverse events reported in the
study

Adverse events or complications, n (%) TAF treated
Maternal adverse events n=71
Nausea 2/71(2.82)
Vomiting 2/71(2.82)
Upset stomach 2/71(2.82)
Palpitations 1/71(1.41)
Pyrexia 1/71(1.41)
Constipation 1/71(1.41)
Maternal fall 1/71(1.41)
Birth canal hematoma 1/71(1.41)
On treatment (baseline-delivery) ALT flares 0/71(0)
Postpartum ALT flares® 11/71 (15.49)
Maternal complications n=71
Gestational diabetes mellitus 2/71(2.82)
Premature rupture of membranes 1/71 (1.41)
Preterm labour 1/71 (1.41)
Infants adverse events® n=73
Skin rash 1/73(1.37)
Diarrhoea 5/73 (6.85)
Vomiting 4/73(5.48)
Constipation 4/73 (5.48)
Eczema 6/73(8.22)

Abbreviations: ALT, alanine transferase; TAF, tenofovir alafenamide.
#During postpartum follow-up, 78.9% (56/71) of mothers discontinued
TAF therapy. The median [interquartile range, IQR] peak ALT level was
138 [89, 154] U/mL in patients who had ALT flares (ALT level >5 times
baseline level or >10 times ULN).

PAll were reported without any indication as TAF-related drug adverse
events.

TABLE 4 Alanine transferase flares and
hepatitis B viraemia after delivery among

. X 1383
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during pregnancy in highly viraemic mothers as an alternative option
to TDF therapy.

The effects of TAF for HBV DNA reduction were similar to TDF
in pivotal trials.?>%% In the current study with TAF therapy for a mean
(+SD) of 12.8 (+4.0) weeks, maternal mean (+SD) level of HBV DNA
was suppressed to 4.1 + 1.1 log,, IU/mL with 85.9% (61/71) of pa-
tients achieved the target level of below 200 000 IU/mL at delivery.
When compared with the real world study of TDF by Wang et al,?*
93.7% of mothers in their study achieved the HBV DNA level of
<200 000 IU/mL at delivery. These differences could be due to the
higher maternal HBV DNA levels prior to initiating TAF treatment in
our study. However, the HBV DNA reduction rate before delivery
in our study was similar to that of mothers treated with TDF in the
randomized control trial performed by Jourdain et al (88% achieved
the target level).?

None of the mothers had changes in their HBsAg and HBeAg
status during the study period except one who had HBeAg loss,
which is expected because of the short TAF therapy duration and
the relatively low efficacy of oral antiviral agents for HBV sero-
conversion, especially in the genotype B and C dominant Asian pa-
tient population.® Because of the maternal HBeAg positive status
at delivery, 77% of infants had positive HBeAg at birth but became
negative at the age of week 24-28. The transient HBeAg positivity
could be from the passage of maternal HBeAg protein through the
placentas.”

Postpartum ALT flares have been a major concern for both
clinicians and patients when taking antiviral therapy during
pregnancy and most patients may discontinue the treatment
during postpartum period due to lack of medical indication for
long term therapy. Current international guidelines recommend
that the cessation of antiviral treatment in these patients should
be planned for anytime between delivery and postpartum week

mothers with or without TAF treatment

Variables, mean (+SD) or specified

ALT at delivery (U/L)
ALT at postpartum week 28 (U/L)

HBV DNA at delivery, log,, (IU/mL)

HBV DNA at postpartum week 28,
log,q (IU/mL)

ALT Flare, n (%)
Peak ALT Flare (U/L)
Virological rebound, n (%)

Peak HBV DNA level of virological
rebound, log,, (IU/mL)

Mothers who Mothers who
discontinued continued on TAF
TAF (N = 66)? (N=5) P-values
23.03(+11.13) 19.30 (+4.92) 0.16
43.75 (+50.22) 24.62 (+5.22) 0.005
4.39 (+4.73) 5.06 (+5.36) 0.02
7.85 (+8.09) 1.90 (+1.65) <0.001
9/66 (13.60) 2/5 (40) 0.12
137.1 (+90.10) 154.0 (+7.10) 0.59
53/66 (80.30) 0/5(0) <0.001
7.95 (+8.11) 0 -

Note: ALT denotes alanine aminotransferase.

378.9% (56/71) mothers discontinued TAF treatment immediately after delivery. Between delivery
and the last study follow up at postpartum week 24-28, 14.1% (10/71) mothers discontinued
TAF treatment. At postpartum week 24-28, a total of 93.0 % (66/71) mothers had discontinued

treatment.
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Growth parameters, mean National children's
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TABLE 5 Comparison of infants with
TAF exposure and the national reference

Infant's with TAF

(+SD) reference values® (N =3811)  exposure (N =73) P-values i
value of children
Boys' weight—at birth (kg) 3.38+0.40 3.40+0.34 0.62
Boys' weight—28 wks (kg) 8.68 + 0.94 8.86 + 1.34 0.26
Girls' weight—at birth (kg) 3.26 + 0.40 3.26 +0.44 1.00
Girls' weight—28 wks (kg) 8.03 +0.90 8.63 +1.34 <0.001
Boys' height—at birth (cm) 504 +1.6 50.91 + 2.10 0.04
Boys' height—28 wks (cm) 69.5+2.3 69.94 + 3.55 0.30
Girls' height—at birth (cm) 498 +1.6 50.30 + 1.98 0.04
Girls' height—28 wks (cm) 679 +2.3 68.96 + 4.26 0.04
Boys' head circumference— 340+14 33.95+0.93 0.66
at birth (cm)
Boys' head circumference— 43.8+ 1.3 4417 + 2.09 0.14
28 wks (cm)
Girls' head circumference— 33.7+1.3 33.27 + 1.02 0.001
at birth (cm)
Girls' head circumference— 42.6 +1.2 43.37 + 2.56 0.01

28 wks (cm)

Abbreviations: ALT, alanine transferase; HBeAg, hepatitis B e antigen; HBV DNA, hepatitis B virus

deoxyribonucleic acid; TAF, tenofovir alafenamide fumarate.

2A national survey on physical growth and development of children under seven years of age in

nine cities of China in 2015.2

12.5! However, the optimal timing has not been determined yet.
For the convenience of breast-milk feeding and concern over un-
certainty of TAF concentration in the breast-milk, most patients
in the current study stopped the therapy after delivery. ALT
flares occurred in 15.5% (11/71) of patients without hepatic de-
compensation. Because of the heterogeneity in the definition of
“ALT flare” among studies, it is difficult to compare the frequency
of ALT flares in our study with that of other studies. The current
postpartum ALT flare rate after the cessation of TAF appears to
be high. Further studies with randomized designs on stopping
TAF may provide better data on understanding the post-treat-
ment ALT flares in mothers after delivery. Our study observed
that TAF could be discontinued right after delivery. The increase
of creatinine levels when mothers received TAF therapy in our
study suggests that the monitoring of renal functions are needed
during pregnancy. Although data for breast-milk feeding were
limited in our study, there was no transmission of HBV observed
in the cohort. Further studies should be conducted for the safety
assessment of breast-milk feeding when mothers are taking TAF.

Recent advances have been made in establishing the safety
and efficacy of TDF therapy during pregnancy in high viraemic
mothers for preventing mother to child transmission of HBV.10:1%:24
This is a critical step for achieving the World Health Organization
(WHO) goal for global elimination of HBV infection in 2030 since
there is no cure therapy available at the present time. In addition,
the prevention of HBV infection in children is the most effective
way by far for the reduction of global burden of hepatocellular
carcinoma from HBV. Data from our study on the role of TAF ther-

apy in HBV prevention would potentially provide opportunities for

future studies on this option to fill the knowledge gap and provide
evidence for the enhancement of perinatal care in chronic hepa-
titis B mothers.

Several limitations exist in our study. Obviously, the study
inherited the shortcomings of the retrospective study design,
which includes possible missing data on potential confounding
factors with unknown effects on the study outcomes. Another
major limitation is the lack of a control group in our study be-
cause finding matching cases without antiviral therapy in highly
viraemic mothers is not feasible under the current standard of
care. The follow up duration in the current study was within
28 weeks. Therefore, the long term consequences of foetal
exposure to TAF have not been investigated yet. In addition,
adverse events with a frequency of less than 5% might not be
detected in the current sample size. Despite these limitations,
our findings are important in understanding the role of TAF on
the prevention of mother to child transmission for CHB mothers
with high viral load. The safety data in the current study col-
lectively contribute to the database of antiviral therapy during
pregnancy. Considering the recent goals set by the World Health
Organization for the elimination of HBV, our findings provide
timely evidence for selecting TAF therapy as a viable option for
the target population to achieve these goals. In addition, the
study data was generated from multiple centres in a real-world
setting with clear clinical implications, which may help enhance
this study's generalizability.

In conclusion, our study indicated that TAF treatment at the
second or early third trimester for pregnant women with chronic

hepatitis B and high levels of viraemia displayed a 85.9% rate of viral
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suppression to the target level (serum HBV DNA <200 000 U/
mL) at delivery and a 100% success rate in preventing mother to
child transmission when their infants received standard immuno-
prophylaxis. TAF therapy also has favourable safety profiles for
both mothers and infants when used during the second or third
trimester during pregnancy for chronic hepatitis B mothers. In the
short term outcome assessments, there were no safety concerns
on maternal use of and foetal exposure to TAF, except that ma-
ternal renal function should be monitored. Further studies with
prospective design and long-term follow-up are needed to verify
the findings above. Our preliminary data suggests that TAF should
be considered as one of the first-line treatments for preventing
mother to child transmission in this special population.
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