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Background & Aims: Fetal safety of antiviral therapies is impor- compared to population-based controls. Continued safety and

tant given the long-term treatment of women with chronic hep-
atitis B (CHB) infection who may become pregnant. We analyzed
neonatal safety data from the Antiretroviral Pregnancy Registry
(APR), the largest safety database in pregnancy for antivirals used
for HIV and CHB.
Methods: Data were extracted from APR cases prospectively
enrolled between 1989 and 2011. Primary outcomes were major
birth defects rates with exposure to all antivirals, individual clas-
ses, and drugs compared to population-based controls. Relevant
to CHB, only lamivudine (LAM) and tenofovir disoproxil fumarate
(TDF) had sufficient individual data for review (P200 cases).
Results: Of 13,711 cases analyzed, the overall birth defect preva-
lence (2.8%, 95% CI 2.6–3.1%) was comparable to Centers for Dis-
ease Control population-based data (2.72%, 2.68–2.76%, p = 0.87)
and two prospective antiretroviral exposed newborn cohorts
(2.8%, 2.5–3.2%, p = 0.90 and 1.5%, 1.1–2.0%, p <0.001). The birth
defects prevalence between first and second/third trimesters
exposure was similar (3.0% vs. 2.7%). No increased risk of major
birth defects with LAM or TDF exposure compared to popula-
tion-based controls was observed. No specific pattern of major
birth defects was observed for individual antivirals or overall.
Conclusions: No increased risk of major birth defects including in
non-live births was observed for pregnant women exposed to
antivirals relevant to CHB treatment overall or to LAM or TDF
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efficacy reporting on antivirals in pregnancy are essential to
inform patients on their risks and benefits during pregnancy.
� 2012 European Association for the Study of the Liver. Published
by Elsevier B.V. All rights reserved.
Introduction

Chronic hepatitis B (CHB) remains an important global health
problem. Up to one million of the approximately 350 million car-
riers worldwide die annually due to CHB-related disease [1].
Mother-to-child transmission (MTCT) is the most common form
of transmission in high prevalence areas [2,3] and may occur in
up to 90% of mothers who are hepatitis B surface antigen (HBsAg)
positive without prophylaxis [4]. This high rate of transmission
may be partially due to the high proportion of patients with
active replication, hepatitis B e antigen (HBeAg) positivity [5–8],
and high maternal viral load during reproductive years [9–12].

Although no anti-CHB therapies are currently approved for
use in pregnancy, women in their child-bearing years with CHB
liver disease may need antiviral therapy, including during preg-
nancy, or be actively taking antivirals when they become preg-
nant. Moreover, pregnant women in the immune tolerant phase
of CHB with high HBV DNA levels (>108 copies/ml; 2� 107 IU/ml)
may want to be considered for antiviral therapy to reduce the
viremia and the risk of MTCT that can occur despite neonatal
immunoprophylaxis [9,13]. The use of antiviral therapies in preg-
nancy is controversial and knowledge of their risks is not widely
disseminated among hepatologists. Accordingly, data on the
safety of antivirals in pregnancy, and especially their impact on
potential teratogenic risk, are of paramount importance when
counseling pregnant patients with CHB on risks and benefits to
their offspring.

Antiviral therapies for CHB and human immunodeficiency
virus (HIV) infections have advanced markedly in the last decade
and the benefits of treatment are clear. CHB patients experience
low (<1%/year) rates of viral resistance and breakthrough
with up to 5 years of antiviral monotherapy with entecavir or
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tenofovir [14,15], and long-term virus suppression is associated
with slowing of liver disease progression and reversal of fibrosis
and cirrhosis [16–18]. For HIV, the use of combination antiretro-
viral therapy with a backbone of two nucleos(t)ide analogues
plus at least one drug from another class, also reliably produces
durable suppression of HIV viremia [19,20], restores immune
function [21], reduces HIV- [22,23] and non-HIV- [24–26] related
mortality and morbidity, and prevents transmission [27,28]. In
HIV infection, the use of antivirals to suppress HIV RNA levels,
particularly during late pregnancy, has also dramatically reduced
the rate of MTCT [29,30].

The Antiretroviral Pregnancy Registry (APR) is an interna-
tional, voluntary registry that monitors prenatal exposures to
antiviral drugs to detect a possible increased risk of major birth
defects in a prospective exposure-registration cohort [31].
Although the primary focus of the Registry has been on women
with HIV infection, data collection on CHB monoinfected patients
began in 2003, and data on birth outcome are now also available
for these women.

The aim of this study is to review the APR safety data for
antivirals approved for the treatment of CHB, where sufficient
numbers of reported exposures during pregnancy permit conclu-
sions to be drawn concerning risk of major birth defects, i.e., lam-
ivudine (LAM) and tenofovir disoproxil fumarate (TDF). The
objective is to compare major birth defect rates to population-
based controls for all antivirals and then for these two antiviral
agents and classes of antivirals. In addition, we compared major
birth defect rates and other birth outcomes (e.g., spontaneous,
and induced, abortions and stillbirths) following antiviral expo-
sure commencing in the first versus (vs.) remaining trimesters
of pregnancy. Though these data exist in summary formats else-
where, this is the first attempt to quantify and tabulate these
risks as they pertain to HBV drugs in a manner useful to practic-
ing hepatologists.
Materials and methods

The APR

The APR is an international, voluntary prospective exposure-registration cohort
study established in January 1989 that monitors major birth defects and adverse
fetal outcomes (e.g., spontaneous abortions, induced abortions, stillbirths) in
pregnancies exposed to antiviral medications to treat maternal HIV and/or CHB
infections. Data collection on exposure in CHB monoinfected mothers com-
menced in January 2003. Maternal safety and efficacy data are not addressed in
this cohort. More details about the design of this cohort can be found in the
2011 interim report [31].

The APR begins collecting data on individual drugs after FDA approval. Thus,
data on exposure to LAM began in 1989 and to TDF in 2001. We restricted our
individual drug analyses to LAM and TDF because only limited data are available
for exposure to other CHB drugs including entecavir, telbivudine, and adefovir
dipivoxil.

Reporting to the APR is restricted to health care providers and is on a volun-
tary basis. Data are not verified. To limit reporting bias, pregnancy must be pro-
spectively registered with the APR prior to delivery and then pregnancy outcome
must be known and reported to the APR post-delivery. An independent advisory
committee of members from the CDC, US Food and Drug Administration (FDA),
and National Institutes of Health provide oversight of APR scientific conduct
and analyses.

Approximately 1500 new cases (1300 from the US) are added annually to the
APR. Interim primary analysis reports are issued twice each year and are publical-
ly available on the website (www.APRegistry.com). Data for the current study
cover the reporting period from January 1, 1989 through January 31, 2011.
Patients excluded from this analysis are those lost to follow-up and those with
a pending outcome.
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Study design and outcomes

The primary aim of this study is to describe the prevalence of major birth
defects per 100 live births in women with HIV alone, HIV/CHB, or CHB alone
who are exposed to antiviral therapy. Birth defects in non-live births catego-
rized in the APR as spontaneous abortion, induced abortion, stillbirth and live
birth [31] with first trimester exposure to nucleotide reverse transcriptase
inhibitor (NtRTI) regimens and all antiviral regimens over the same time period
are also reviewed.

APR birth defect rates are calculated for the overall cohort, each antiviral drug
class (nucleos(t)ide reverse transcriptase inhibitors (NRTI, NtRTI), non-nucleoside
reverse transcriptase inhibitors (NNRTI) and protease inhibitors (PI)), and individ-
ually for LAM and TDF since these two antiviral agents have sufficient data for
analysis and are relevant to treatment of CHB as well as HIV infection. Birth defect
rates are also compared between those with earliest exposure beginning in the
first trimester and those with only second/third trimester exposure.

We compared the prevalence of birth defects in the APR to that observed in
the Metropolitan Atlanta Congenital Defects Program (MACDP), a population-
based birth defects surveillance system administered by the CDC, as per standard
practice [31,32]. The MACDP actively searches for birth defects among all preg-
nancy outcomes in five counties of the metropolitan Atlanta area with approxi-
mately 50,000 annual births in a population of about 2.9 million. The MACDP
prevalence of birth defects used for comparison identified births in the years that
most closely mirrored the years APR has been in operation (1989–2003). Addi-
tional comparison groups used include two large multicenter cohorts of infants
with prenatal antiviral exposure: (1) the European Collaborative Study [33], a
prospective cohort of HIV-infected pregnant women at 26 centers in nine Euro-
pean countries and (2) the National Study of HIV in Pregnancy and Childhood
in the United Kingdom and Ireland [34], a population-based surveillance study
of HIV positive women and their children.

The APR defines a birth defect case as a fetus or infant with at least one of any
major structural or chromosomal defect diagnosed by 6 years of age or any clus-
ter of two or more conditional abnormalities. In addition, any structural or chro-
mosomal defect detected in the prenatal evaluation of the pregnancy of an
aborted fetus or deceased infant is evaluated and is considered a case under
the above conditions, unless the prenatal diagnosis is actively ruled out post-
natally. The Registry’s definition of a birth defect case is modified from the MAC-
DP system, having been designed to be more sensitive than the case definition by
the CDC. A defect classification system, derived from the common ICD-9-CM-
based surveillance coding system (the British Pediatric Association or ‘‘BPA cod-
ing’’) is used by the APR.

Statistical analyses and power

Compared to CDC’s expected prevalence, with 80% power and a type 1 error rate
of 5%, a cohort of 200 newborns exposed to antiviral drugs in the first trimester is
sufficient to detect a 2.2-fold increased risk of overall birth defects. Thus, only
antivirals with at least 200 cases of exposure are included in the formal analysis.
A cohort of 1000 newborns exposed to antiviral drugs in the first trimester is suf-
ficient to detect a 1.5-fold increased risk of overall birth defects.

Descriptive statistics were generated for maternal demographics. Prevalence
rates for birth defects in live births by trimester of earliest exposure to TDF- and
LAM-containing regimens and all ARV regimens were calculated and reported as
point estimates with 95% confidence intervals. The rate of birth defects in non-
live births with first trimester exposure to NtRTI regimens and all ARV regimens
was also calculated. All data analyses were performed with SAS version 9.1 (Cary,
NC, USA).
Results

This APR interim report analysis examined 13,711 cases, prospec-
tively enrolled between January 1, 1989 and January 31, 2011.
Patients excluded from this analysis included 1364 (8.7%) cases
lost to follow-up and 535 (3.4%) cases pending outcome (Table 1).
Patients with HIV infection comprised 93.9% (including 147 or 1%
of patients with HIV–HBV co-infection), HBV monoinfection 1.2%,
HIV post-exposure prophylaxis 0.3%, unknown 1.3% and missing
3.2%. Since the vast majority of the cohort was composed of
HIV-infected pregnant women, the only 2 drugs approved for
CHB with sufficient exposure data (P200 enrolled cases) in the
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Table 1. Population for analysis: prospective registry cases (enrolled in APR
from January 1, 1989 through January 31, 2011).

Pregnancies enrolled 15,610
Pending casesa 535 (3.4%)
Cases lost to follow-upb 1364 (8.7%)
Reports used in analysis 13,711 (87.8%)

aCases where the outcome of pregnancy is not yet known.
bCases where the outcome of pregnancy has never been received, despite
requests, or in which the reporter did not know whether there was a birth defect.
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APR were TDF and LAM. Numbers of pregnancy exposures were
insufficient to draw conclusions on exposure risk for the other
approved anti-CHB therapies such as adefovir dipivoxil (n = 42),
entecavir (n = 27), and telbivudine (n = 15). We did not analyze
data for the fixed dose combination tenofovir/emtricatabine as
it is not FDA approved for CHB. Maternal demographics for the
final study group are summarized in Table 2.

The overall birth defect prevalence per 100 live births for all
antivirals was 2.8% (95% CI 2.6–3.1%) (Table 3). This prevalence
rate is statistically similar to that reported in the general popula-
tion described in the MACDP from 1989 to 2003 (2.72%, 95% CI
2.68–2.76, p = 0.87). Compared to two other large prospective
cohort studies of newborns with prenatal exposure to antivirals,
this birth defect rate is statistically similar to that of the United
Kingdom and Ireland study [34] (2.8% (232/8242), 95% CI 2.5–
3.2%, p = 0.90) and somewhat higher than the European Collabo-
rative Study [33] (1.5% (39/2645), 95% CI 1.1–2.0%, p <0.001).

The prevalence of major birth defects in pregnancies with first
trimester exposure to antivirals (3.0%, 95% CI 2.5–3.4%; Table 3) is
similar to that with first exposure during the second and third tri-
mesters (2.7%, 95% CI 2.4–3.1%). The relative risk of birth defects
for first trimester exposures compared to second and third tri-
mesters is 1.08, 95% CI 0.88–1.32. No specific patterns of major
birth defects were observed for any individual antiviral or overall.
Table 2. Maternal demographics at registration.

Pregnancies enrolled January 1, 1989-January 31,
Median age (IQR)a

Race/ethnicity Black
Hispanic
White 
Asian
Others
Missing

CD4+ T-cell count at start of pregnancy  ≥500 cells/µl
200-499 cells/µl
<200 cells/µl

HIV-infected A. Asymptomatic, acute (prim
B. Symptomatic, not (A) or (C
C. AIDS-indicator conditions
D. HIV/HBV co-infected

HIV uninfected HIV post-exposure prophylax
Hepatitis B monoinfectedc

aIQR, interquartile range.
bPGL, persistent generalized adenopathy.
cHBV monoinfected data collection commenced January 2003.
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When the smaller group of CHB monoinfected patients was ana-
lyzed (n = 161), no significant differences in rate or pattern of
birth defects were seen when compared to the overall cohort
(data not shown).

The birth defect prevalence with first trimester exposure to
the NRTI class (including LAM) and nucleotide NtRTI class
(including TDF) is similar to that for all antiviral regimens (3.0%
and 2.3% vs. 3.0% respectively; Table 3). The birth defect preva-
lence with exposure specifically to LAM- and TDF-containing reg-
imens is similar to that for all antiviral regimens; earliest
exposure commencing in the first trimester (LAM 3.1%, TDF
2.4%, all ARV regimens 3.0%) and earliest exposure commencing
in the second or third trimester (LAM, 2.7%, TDF 2.0%, all antiviral
regimens 2.8%, Table 3). The prevalence of birth defects in non-
live births with first trimester exposure to NtRTI regimens and
all antiviral regimens also shows no obvious imbalance, Table 4.

For TDF as well as most HIV-1-specific medications, suffi-
cient numbers of first trimester exposures have been monitored
to detect at least a twofold increase in risk of overall birth
defects. No such increases have been detected to date. For
LAM and zidovudine, sufficient first trimester exposures
(n P1000) have been monitored to detect at least a 1.5-fold
increase in risk of overall birth defects and a 2-fold increase
in risk of birth defects in the more common classes, cardiovas-
cular and genitourinary systems. No such increases with LAM
have been detected to date.
Discussion

This is the first report using Antiretroviral Pregnancy Registry
(APR) data to describe the rates of major birth defects in new-
borns of women with in utero exposure to antiviral medications
approved for use in CHB. Our analysis evaluates CHB and HIV
antivirals overall, and then specifically LAM and TDF and their
 2011 13,711
28.0 (9.0) yr
7674 (56.0%)
2633 (19.2%)
2186 (15.9%)
219 (1.6%)
397 (2.9%)
602 (4.4%)
3876 (28.3%)
5843 (42.6%)
2212 (16.1%)

ary) HIV or PGLb 9933 (72.4%)
) 1088 (7.9%)

1864 (13.6%)
147 (1%)

is 40 (0.3%)
161 (1.2%)
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Table 3. Number of birth defectsa in live births by trimester of earliest exposure to LAMg- and TDFh-containing regimens and all antiviral regimens in APR: January
1, 1989–January 31, 2011.

Overall Trimester of earliest exposure
1st trimester 2nd/3rd trimester

Number of 
defects/
live births

Prevalence (%) 
(95% CI)

Number of 
defects/
live births

Prevalence (%) 
(95% CI)

Number of 
defects/
live births

Prevalence (%) 
(95% CI)

APR All antiviralsb 371/13,040 2.8
(2.6-3.1)

164/5555 3.0
(2.5-3.4)

205/7483 2.7
(2.4-3.1)

NRTIc regimens 161/5364 207/7532
NtRTId regimens 26/1134 13/637
NNRTIe regimens 41/1505 49/1506
PIf regimens 90/2932 127/4607
LAMg regimens 118/3864 3.1

(2.5-3.7)
169/6230 2.7

(2.3-3.1)
TDFh regimens 26/1092 2.4

(1.6-3.5)
13/639 2.0

(1.1-3.5)
MACDPi 

[31]
- 2.72

(2.68-2.76)
- - - -

European 
collaborative study 
[33]

All antivirals 39/2645 1.5
(1.1-2.0)

18/880 2.0
(1.2-3.2)

21/1765 1.2
(0.7-1.8)

UK and Ireland 
[34]

All antivirals 297/10,513 2.8
(2.5-3.2)

95/3190 3.0
(2.4-3.6)

202/7323 2.8
(2.4-3.2)

aDefects meeting the CDC criteria only. Excludes reported defects in abortions <20 weeks of gestation.
bDue to unknown trimester of exposure data for 2 case(s), the specific counts may not sum to the overall total.
cNRTI, nucleoside reverse transcriptase inhibitor.
dNtRTI, nucleotide reverse transcriptase inhibitor.
eNNRTI, non-nucleoside reverse transcriptase inhibitor.
fPI, protease inhibitor.
gLAM, lamivudine.
hTDF, tenofovir disoproxil fumarate.
iThe MACDP includes infants in a general population who may or may not have been exposed to antivirals in utero.
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associated drug classes (NRTI and NtRTI, respectively). LAM and
TDF are the only two drugs in the APR approved for CHB treat-
ment with sufficient data available to draw reasonable conclu-
sions regarding fetal safety (i.e., risk of major birth defect).
Though it would be preferable to have been able to study all
HBV drugs, the lack of sufficient case numbers for entecavir, ade-
fovir, and telbivudine in any dataset makes drawing conclusions
on these drugs impossible. However, future prospective studies
particularly of entecavir and tenofovir are needed. The results
of our analysis show no increased risk of major birth defects with
antivirals overall or specifically with LAM or TDF compared with
population-based controls. Compared to two large prospective
cohorts of mothers exposed to antivirals, the rate of major birth
defects in the APR is similar to that in the UK and Ireland cohort
but somewhat higher than that in the European Collaborative
Study cohort. As noted previously, this difference most likely
reflects variations in definitions of cases and birth defects, case
ascertainment, and rates of prenatal diagnoses [33]. The fact that
initial exposure to these medications in the first, versus remain-
ing trimesters was associated with similar birth defect rates sup-
ports a lack of teratogenicity. Given the large number of CHB-
infected women of child-bearing potential worldwide, safety data
are of great interest in relation to fetal drug exposure, especially
beginning in the first trimester of pregnancy.

Although LAM and TDF are licensed for CHB and HIV treat-
ment, neither drug is approved for use in pregnancy. LAM and
TDF are currently rated pregnancy category C and B, respectively,
by the US FDA, based primarily on animal data and a paucity of
956 Journal of Hepatology 201
evidence in humans without clear evidence of harm. Published
data regarding use of LAM or TDF for CHB in pregnancy are lim-
ited predominantly to commencement in the third trimester in
mothers with high HBV DNA levels, to reduce the maternal vire-
mia and, consequently, lower the risk of MTCT of HBV. Concern
remains over the propensity to develop viral resistance to LAM
[35] if it is used throughout the pregnancy or postpartum, rather
than restricted to the third trimester, whereas, no resistance to
TDF has been detected to date with up to 3 years of monotherapy
for CHB [36].

For women that are or may become pregnant, the decision to
use any medical therapy is complex having to balance benefits ver-
sus risks to the fetus as well as the mother. For HIV, the need for
therapy for the mother and the absence of effective post-exposure
prophylaxis for the baby makes antiviral therapy during pregnancy
the accepted standard-of-care. The issue of maternal antiviral ther-
apy is more controversial for CHB. Many women of child-bearing
age are in the immune tolerant phase of CHB, which lacks tradi-
tional indications antiviral therapy, and most women can postpone
antiviral treatment until after completion of child-bearing. Addi-
tionally, post-delivery neonatal combined immunoprophylaxis is
successful at preventing CHB infection in approximately 90% of
infants, thus, prevention of MTCT of HBV does not require treat-
ment during pregnancy for most women. However, the current
failure rate of post-exposure neonatal immunoprophylaxis against
MTCT of HBV may be unacceptably high (�9%) in women with high
levels of viremia (serum HBV DNA >106 copies/ml;�2 � 105 IU/ml)
[9]. Additionally, knowledge as to which drugs are safe during
2 vol. 57 j 953–959



Table 4. Number of birth defects in non-live birthsa with first trimester exposure to NRTIb and NtRTIc regimens and all antiviral regimens: January 1, 1989–January
31, 2011.

NRTIb NtRTIc All antivirals

Birth defects/
non-live birth

Prevalence
(%)

Birth defects/
non-live birth

Prevalence
(%)

Birth defects/
non-live birth

Prevalence
(%)

Spontaneous loss 0/287 0 0/109 0 0/306 0
Stillbirth 3/88 3.4 0/32 0 3/97 3.0
Induced abortions 7/353 2.0 3/98 1.3 7/395 1.8
Overall 10/728 1.4 3/239 1.3 10/798 1.3

aDefined as a stillborn infant, or a spontaneous or induced abortion P20 weeks of gestation.
bNRTI, nucleoside reverse transcriptase inhibitor.
cNtRTI, nucleotide reverse transcriptase inhibitor.
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pregnancy can expand potential candidates for treatment among
women of child-bearing age.

The purpose of this study is not to advocate off-label use of
antiviral therapies in pregnancy. Instead, we wish to draw atten-
tion to the utility of the Antiretroviral Pregnancy Registry when
counseling pregnant women and those of child-bearing potential
with CHB on the fetal safety of antiviral therapies in pregnancy.
To our knowledge, the APR represents the largest publically avail-
able safety database of its kind with over 13,000 evaluable preg-
nancy outcomes to date.

The limitations of the APR include its reliance on voluntary
reporting with possible underreporting or differential reporting
of cases as well as lack of verification of cases or birth defects
in non-cases. In addition, most birth defect cases are identified
shortly after birth with limited attempts at longer-term follow-
up. For example, bone development and fracture risk are a con-
cern due to the potential effects of TDF on bone loss. On this
topic, the data are reassuring in that none of the defects reported
reflect a problem with bone formation or unexpected fractures.
However, ‘‘under-reporting’’ is likely and thus ascertainment of
these complications is expected to be limited, since neonatal X-
ray is not the standard, so a subtle non-clinical fracture would
be missed. However, the Registry also receives and evaluates all
retrospective (spontaneous) case reports as well (for signal gen-
eration), and has received no signal indicating issues with bone
development. This is in keeping with additional data in children
born to HIV-infected women that have not shown effects on
growth or bone development at 1–5 years of age [37,38], though
one study did show slightly lower length for age but not weight
for age at 1 year despite equal incidence of low birth weight and
size in children born to women taking TDF [39].

The overall impact of these biases could be non-directional or
confound the true rate. However, all cases need to be identified
and reported during pregnancy (before delivery) to minimize
reporting bias, thus only cases that never get reported (pending
and lost to follow-up cases) are likely to have systematic bias.
The pending cases are a small percentage of the total (3.4%)
and patients lost to follow-up (8.7%) are less likely to have direc-
tional bias. As a result, these cases are unlikely to influence the
overall findings. Additionally, the consistency of the data
between drugs within a class strengthens the likelihood that
these results are free from major systematic bias. Comparisons
of early defects to the MACDP is the standard approach to epide-
miologic measurements of drug safety during pregnancy and
combined with measurement of differences across trimesters
should reduce or eliminate systematic underreporting. Further-
more, the results to date reflect primarily women with HIV infec-
Journal of Hepatology 201
tion although reporting is open to women taking antivirals for
CHB. The numbers of cases with HBV monoinfection or HBV/
HIV co-infection remain small. This is possibly due to limited his-
toric awareness of this database among hepatologists, the belief
that other physicians (PCP, OB/GYN) may be responsible for the
reporting, a lack of interest/time/incentives, and the use of ‘Anti-
retroviral’ in the Registry’s title. Thus, most women enrolled are
taking multiple antiretroviral agents for HIV monoinfection and
outcomes in HBV monoinfection may differ from those with
HIV infection. Finally, treatment efficacy, including rates of viral
suppression and MTCT transmission, and maternal safety are
not assessed in the Registry or in this analysis. Both treatment
efficacy and maternal safety should be studied prospectively in
further clinical studies.

Currently the APR is the largest publicly available database
that reports on exposure to CHB and HIV nucleoside and nucleo-
tide antiviral drugs in all trimesters of pregnancy and provides
the most robust safety data to date. In reviewing all reported birth
defects from the APR, the defects reported show no apparent
increases in frequency with first trimester versus later exposures
and no pattern to suggest a common cause. While the Registry
population exposed and monitored to date is not sufficient to
detect an increase in the risk of relatively rare defects, these find-
ings should provide some assurance when counseling patients.
However, potential limitations of registries such as this should
be recognized. Reporting of safety outcomes to the Antiretroviral
Pregnancy Registry (www.APRegistry.com) for women exposed to
all anti-CHB drugs during pregnancy should be encouraged to
increase the data available to our patients in the future.
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Addendum

Advisory committee consensus statement

In reviewing all reported defects from the prospective registry,
informed by clinical studies and retrospective reports of antiret-
roviral exposure, the Registry finds no apparent increases in fre-
quency of specific defects with first trimester exposures and no
pattern to suggest a common cause. The Registry notes modest
but statistically significant elevations of overall defect rates with
didanosine and nelfinavir compared with its population-based
comparator, the MACDP. While the Registry population exposed
and monitored to date is not sufficient to detect an increase in
the risk of relatively rare defects, these findings should provide
some assurance when counseling patients. However, potential
limitations of registries such as this should be recognized. The
Registry is ongoing. Health care providers are encouraged to
report eligible patients to the Registry at www.APRegistry.com.
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