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Background. Prevalence and risk factors for isolated antibody to hepatitis B core antigen (anti-HBc) and occult
hepatitis B virus (HBV) infection are not well known in human immunodeficiency virus type 1 (HIV-1)–infected
pregnant women. It is unclear if women with occult infections are at risk of transmitting HBV to their infants.

Methods. HIV-1–infected and HBV surface antigen (HBsAg)–negative pregnant women were tested for anti-
body to HBsAg (anti-HBs) and anti-HBc using enzyme immunoassay. Women with isolated anti-HBc were assessed
for occult HBV infection, defined as HBV DNA levels >15 IU/mL, using the Abbott RealTime HBV DNA assay.
Infants born to women with isolated anti-HBc and detectable HBV DNA were tested at 4 months of age for HBV
DNA. Logistic regression analysis was used to identify factors associated with isolated anti-HBc and occult HBV in-
fection.

Results. Among 1812 HIV-infected pregnant women, 1682 were HBsAg negative. Fourteen percent (95% confi-
dence interval [CI], 12%–15%) of HBsAg-negative women had an isolated anti-HBc that was independently associ-
ated with low CD4 count, age >35 years, birth in northern Thailand, and positive anti–hepatitis C virus serology.
Occult HBV infection was identified in 24% (95% CI, 18%–30%) of women with isolated anti-HBc, representing
2.6% (95% CI, 1.9%–3.5%) of HIV-1–infected pregnant women, and was inversely associated with HIV RNA levels.
None of the women with isolated anti-HBc and occult HBV infection transmitted HBV to their infants.

Conclusions. HIV-1–infected pregnant women with isolated anti-HBc and occult HBV infection have very low
HBV DNA levels and are thus at very low risk to transmit HBV to their infants.
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Over the past decade, individuals with isolated anti-
body to hepatitis B core antigen (anti-HBc) serology
(ie, anti-HBc positive in the absence of detectable hepa-
titis B surface antigen [HBsAg] and hepatitis B surface
antibody [anti-HBs]) have drawn much attention to
their management because they are potentially infec-
tious. Indeed, transmission of hepatitis B virus (HBV)
from isolated anti-HBc individuals has been reported
following sexual contact [1], blood transfusion [2],
organ transplantation [3], or during the perinatal
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period [4]. Furthermore, immunosuppressed patients with
isolated anti-HBc can reactivate HBV replication following
therapies or infectious diseases [5]. The clinical significance of
this serology pattern remains unclear. Although the majority of
individuals with this serology pattern present with normal liver
enzyme levels and no sign of liver disease, it has been observed
in patients presenting with cirrhosis and hepatocellular carci-
noma [6, 7] and has been associated with a significantly shorter
survival in patients infected with human immunodeficiency
virus (HIV) as compared to those with anti-HBs antibody [8].
Moreover, the Multicenter AIDS Cohort Study reported a
3.6-fold increased risk of non-AIDS-related deaths in HIV-
infected men with isolated anti-HBc compared to those
without HBV infection [9]. The prevalence of isolated anti-HBc
varies according to that of chronic HBV infection in the popu-
lation; the rate among blood donors ranges between 1% and 4%
[1, 10] in countries with low chronic HBV infection prevalence
and between 1%–21% in high chronic HBV infection preva-
lence countries [11–13]. Higher isolated anti-HBc prevalence,
ranging between 17% and 81%, has been found among
HIV-infected [14–18] or hepatitis C virus (HCV)–infected in-
dividuals [19] and injection drug users [18, 20]. Individuals
with isolated anti-HBc represent a heterogeneous population
that comprises individuals who had completely cleared HBV
infection but lost their anti-HBs antibody and those with occult
HBV infection defined by the presence of HBV DNA in their
serum and/or liver without detectable HBsAg, irrespective of
other HBV serological markers [21]. The latter may present
higher risk of transmission and liver disease progression.

Among HIV-infected patients, prevalence of occult HBV in-
fection ranges between 0% and 89%, with most studies report-
ing HBV DNA values of <1000 IU/mL [22], and is much
higher among individuals with isolated anti-HBc [23]. However,
there are still very limited data on occult HBV infection in
HIV-infected pregnant women and its impact on HBV trans-
mission to their infants.

In this study, we assessed the prevalence and risk factors for
isolated anti-HBc and occult HBV infection among a large
number of HIV type 1 (HIV-1)–infected pregnant women in
Thailand and evaluated the risk of HBV transmission to their
infants.

MATERIALS ANDMETHODS

Study Population
The study population was derived from HIV-1–infected preg-
nant women who participated between 2001 and 2003 in a clini-
cal trial conducted in Thailand that investigated the efficacy of
zidovudine plus single-dose nevirapine to prevent mother-to-
child transmission of HIV-1 (PHPT-2 [ClinicalTrials.gov identi-
fier: NCT00398684]) [24]. Demographic, clinical, and biological

data were collected before enrollment and during the study. Ma-
ternal and infant blood samples were collected at entry and
during study and plasma/sera were stored frozen. Only HBsAg-
negative women were included in this study, which was approved
by the Ethics Committee of the Faculty of Associated Medical
Sciences, Chiang Mai University.

Analysis of HBV Infection Markers
Women were screened for HBsAg using an enzyme immunoas-
say of 250 pg/mL sensitivity (DiaSorin ETI-MAK-2, Salluggia,
Italy). HBsAg-negative women were tested for anti-HBc
(Monolisa anti-HBc PLUS) and anti-HBs (Monolisa anti-HBs
PLUS, Bio-Rad Laboratories, Marnes La Coquette, France).
Women positive for both anti-HBc and anti-HBs antibodies
were considered as having resolved HBV infection; those with
only anti-HBc were considered as having acquired HBV infec-
tion; those positive for anti-HBs only were considered as
having received hepatitis B vaccine; and those negative for both
anti-HBc and anti-HBs antibodies were considered as having
not acquired HBV infection.

Women with isolated anti-HBc had HBV DNA quantified
using the Abbott RealTime HBV DNA assay (Abbott France,
Rungis, France; lower limit of detection of 15 IU/mL or 1.18
log10 IU/mL) and HBsAg verified using an HBsAg test kit of
50 pg/mL sensitivity (Monolisa HBsAg Ultra, Bio-Rad Labora-
tories) and able to detect up to 30 additional mutations on
HBsAg proteins.

Infants born to women with isolated anti-HBc and detect-
able HBV DNA were tested at 4 months of age for HBV DNA
using the Abbott RealTime HBV DNA assay. Children were
followed up until 12 months of age.

HBV Sequencing
HBV sequencing was performed for women with detectable
HBV DNA. HBV DNA was extracted from women’s plasma
using the automatic sample extraction system (Abbott M2000sp,
Rungis, France). Ten microliters of HBV DNA extract was
used as the template for nested polymerase chain reaction
(PCR). Published primers were used to amplify HBV surface/
polymerase region (nucleotide position 251 to 1058) [25].
Amplicons were sequenced using the BigDye Terminator Mix
V. 1.1 (Applied Biosystems, Foster City, California) and the ABI
PRISM 3100 Genetic Analyzer, and sequencing data were
analyzed using the software Bioedit (version 7.0.9.0).

Statistical Analysis
Characteristics of women including age at enrollment, region of
birth, prior pregnancies, alanine aminotransferase (ALT) level,
white blood cells, lymphocytes, CD4+ and CD8+ T-cell counts,
and the presence of antibodies against syphilis and hepatitis
C virus were described using number and percentage for
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categorical data and median with interquartile range (IQR) for
continuous data. Univariate analyses were performed using lo-
gistic regression analysis to identify risk factors for having iso-
lated anti-HBc or occult HBV infection. Continuous variables
were transformed into categorical variables using common
cutoff values. For multivariate analysis, all factors with a P
value <.20 identified by univariate analysis were then intro-
duced into the forward stepwise logistic regression model, to
investigate independent risk factors associated with isolated
anti-HBc serology or occult HBV infection. All data analyses
were performed using Stata version 10.1 software (StataCorp,
College Station, Texas). Differences were considered statistically
significant if the P value was ≤.05.

RESULTS

Characteristics of Study Population
Of 1812 HIV-1–infected pregnant women, 1752 were found to
be HBsAg-negative, of whom 1682 (96.0%) had sufficient
samples to be included in this study (Figure 1). Baseline charac-
teristics of HBsAg-negative women are described in Table 1. At
enrollment, the median age was 26 years, median ALT level was
normal, median HIV RNA load was 4.03 log10 copies/mL, and
median CD4+ and CD8+ T-cell counts were 378 cells/µL and
915 cells/µL, respectively. One percent of women were anti–
syphilis antibody positive and 5% were anti-HCV positive
(Table 1). Women who were not included in this study because
of insufficient samples had similar baseline characteristics: age
of enrollment, ALT level, CD4+ and CD8+ T-cell counts, and
HIV RNA load (data not shown).

HBV Serology Profile Among HBsAg-Negative, HIV-1–Infected
Pregnant Women
Of 1682 HBsAg-negative women, 553 (33%; 95% CI, 31%–

35%) had markers of resolved HBV infection (anti-HBc and
anti-HBs positive), 229 (14%; 95% CI, 12%–15%) had marker
of exposure to HBV (isolated anti-HBc), 68 (4%; 95% CI, 3%–
5%) had marker of hepatitis B vaccine (anti-HBs positive only),
and 832 (49%; 95% CI, 47%–52%) had no markers of exposure
to HBV (anti-HBc and anti-HBs negative).

The prevalence of isolated anti-HBc antibodies differed ac-
cording to the region of birth; the highest rate, 22%, was found
in women born in the northern region of Thailand, whereas the
lowest rate, 4%, was found in the southern region (Table 2). The
rate of isolated anti-HBc in HIV-1–infected pregnant women
increased with their age (Figure 2).

Factors Associated With Isolated Anti-HBc
Among all parameters analyzed, univariate analysis showed
that age >35 years, birth in northern region, white blood cell
count <7500 cells/µL, lymphocyte count <1000 cells/µL, CD4+

T-cell count <350 cells/µL, and HCV infection were significant-
ly associated with isolated anti-HBc serology in HIV-1–infected
pregnant women (Table 3). After adjustment on all significant
parameters, factors independently associated with isolated anti-
HBc were age >35 years (adjusted odds ratio [AOR], 1.8;
P = .029); birth in northern region (AOR, 1.8; P < .001); absolute
CD4+ cell count <350 cells/µL (AOR, 1.5; P = .02) and, much
more significant, CD4+ cell count <200 cells/µL (AOR, 2.8;
P < .001); and exposure to HCV (AOR, 2.6; P = .001) (Table 3).

Prevalence of Occult HBV Infection Among HIV-1–Infected
Pregnant Women With Isolated Anti-HBc
We first verified the absence of HBsAg in all women with iso-
lated anti-HBc using a different HBsAg test kit. Of 228 women
with available samples, 12 (5%) tested positive for HBsAg with
the new test kit. Samples of all but 1 woman showed a low
signal-to-cutoff ratio, ranging from 1.02 to 2.79 (median, 1.4
[IQR, 1.1–2.0]). Women with discrepant HBsAg results were
then excluded from further analysis.

Among all 216 HIV-1–infected pregnant women with con-
firmed isolated anti-HBc serology, 200 had a sample available
for HBV DNA quantification. All 200 women had HBV DNA
<1000 IU/mL; 153 had HBV DNA below the limit of detection
(15 IU/mL), 44 had HBV DNA level between 15–100 IU/mL,
and 3 had HBV DNA between 101 and 1000 IU/mL. The prev-
alence of occult HBV infection among women with isolated
anti-HBc was thus 23.5% (47/200; 95% CI, 18%–30%). Of 47
women with detectable HBV DNA (>15 IU/mL), 2 had suc-
cessful HBV sequencing: one (16 IU/mL HBV DNA level) had
sS117I, sT118K, and sR160K mutations (GenBank accession
number: JX402002), and the other (117 IU/mL HBV DNA)
had no S gene mutation (GenBank accession number:
JX402003).

Factors Associated With Occult HBV Infection in HIV-1–Infected
Pregnant Women With Isolated Anti-HBc Serology
Among all parameters analyzed, only HIV RNA level was in-
versely associated with occult HBV infection in HIV-1–infected
pregnant women having isolated anti-HBc serological pattern
(AOR, 0.2; P = .013; Table 4).

Assessment of HBV Infection in Infants Born to Mothers With
Occult HBV Infection
We assessed HBV infection in infants born to 47 mothers with
detectable HBV DNA (>15 IU/mL) at enrollment. No HBV
DNAwas detected in any of their infants at 4 months of age.

DISCUSSION

This is the first detailed analysis of HBV serologic markers
among a large number of HIV-1–pregnant women. We have
analyzed 3 variables associated with isolated anti-HBc profile
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and occult HBV infection: prevalence, risk factors, and impact
on perinatal transmission of HBV. Consistent with data from
regions where vertical transmission of HBV has significant
contribution, about half of HIV-1–infected pregnant women in

our study showed HBV exposure markers. Fourteen percent
had isolated anti-HBc. This rate is close to that observed
among HIV-1–infected adults in Bangkok (20%) [20], northern
areas (13%; S. Thongsawat, unpublished data), and other coun-
tries with high prevalence of chronic HBV infection [11–13].

About half of HIV-1–infected pregnant women had no HBV
serological markers, indicating they are an HBV-susceptible
population. Because immunization with HBV vaccine is strongly
recommended for all HIV-infected individuals without immuni-
ty to HBV [26], our finding highlights the need for testing of all
HIV-infected patients in order to vaccinate uninfected people
who are not immune.

We identified several independent risk factors for iso-
lated anti-HBc serological status in HIV-1–infected pregnant
women: low CD4 count, age >35 years, and HCV infection.
These factors have also been found in other populations, both
HIV-infected [8, 22, 27] and HIV-uninfected [28]. Severe im-
munocompromised status, CD4 T-cell count <100 cells/µL, has
been associated with loss of anti-HBs and development of iso-
lated anti-HBc in HIV-positive patients [22]. The effect of age
may be related to the progressive loss of anti-HBs producing ca-
pacity over time after resolution of HBV infection, or insuffi-
cient level of anti-HBs production [29]. We also found that
being born in the northern region of Thailand was indepen-
dently associated with isolated anti-HBc. Other studies have re-
ported higher prevalence of HBsAg positivity in the northern
region of Thailand as compared to the southern region [30–
32], which may explain the rates of isolated anti-HBc observed

Figure 1. Overall study diagram. Abbreviations: anti-HBc, antibody to hepatitis B core antigen; anti-HBs, antibody to hepatitis B surface antigen; HBV,
hepatitis B virus; HBsAg, hepatitis B surface antigen.

Table 1. Characteristics of HIV-1–Infected Pregnant Women
Negative for Hepatitis B Surface Antigen

Characteristic No. Median (IQR) or No. (%)

Age at enrollment, y 1682 25.9 (22.7–29.7)

Region of birth 1682
Central 373 (22)

Eastern 256 (15)

Northern 348 (21)
Northeastern 553 (33)

Southern 76 (5)

Western 76 (5)
Prior pregnancy 1678 1041 (62)

SGPT or ALT, IU/L 1638 15 (10–24)

WBC count, cells/μL 1652 8615 (7300–10 160)
Absolute lymphocyte count, cells/μL 1650 1805 (1430–2250)

Absolute CD4 count, cells/μL 1671 378 (245–531)

Absolute CD8 count, cells/μL 1634 915 (700–1193)
HIV RNA load, log10 copies/mL 1660 4.03 (3.37–4.65)

Anti-syphilis antibody positive 1649 17 (1)
Anti-HCV antibody positive 1659 75 (5)

Abbreviations: ALT, alanine aminotransferase; HCV, hepatitis C virus; HIV,
human immunodeficiency virus; IQR, interquartile range; SGPT, serum
glutamic pyruvic transaminas; WBC, white blood cell.
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in our study. Our results are also consistent with other studies
describing HCV infection as a main factor for isolated anti-
HBc in both HIV-infected and -uninfected populations [1, 14,
17, 19, 20, 33], possibly as a result of the direct interference of
HCV core protein on the synthesis of HBsAg [34, 35].

A wide range (0%–89%) of occult HBV infection has been
reported in HIV-infected patients with isolated anti-HBc [22].
The heterogeneity of study populations and the usage of dif-
ferent sensitivity and specificity of HBV DNA assays may
account for these discrepancies. In this study, we used a highly
sensitive commercial technique to detect HBV DNA and were
thus able to detect HBV DNA in 24% (47 of 200) of HIV-1–
infected pregnant women with isolated anti-HBc serological
profile. These rates of occult HBV infection are within the
range found in isolated anti-HBc blood donors (4%–24%) of
high-HBV-endemic areas such as India, Taiwan, Japan, and
Sardinia [36]. When considering the whole population of
HIV-1–infected pregnant women, the prevalence of isolated
anti-HBc and occult HBV infection was 2.6% (47/1783; 95%
CI, 1.9%–3.5%).

One intriguing observation was the inverse association
between the detection of HBV DNA and HIV RNA concentra-
tions. Unlike Lo Re et al [37] who found more frequently occult

HBV infection in patients with HIV RNA >1000 copies/mL
(17% in patients with a high HIV RNA level vs 4.6% in those
with a low HIV RNA level, n = 179), we observed a higher rate
of occult HBV infection in patients (n = 200) with low HIV
RNA concentrations than in those with high HIV RNA level
(42% vs 21%; P = .04). Possible explanations to this could be
that 73% of patients in Lo Re et al’s study were on highly active
antiretroviral treatment, whereas in our study all women were
naive to antiretroviral treatment. Further studies are needed to
understand this discrepancy.

The clinical relevance of isolated anti-HBc and impact of low
levels of HBV DNA in HIV-pregnant women with isolated
anti-HBc are not well known. Walz et al recently reported that
7 of 105 infants born to women with isolated anti-HBc were in-
fected with HBV, but none of the infants were positive for both
HBsAg and HBV DNA. Interestingly, only 1 woman was HBV
DNA positive [38]. In our study, the level of HBV DNA was
<1000 IU/mL in 47 women with occult HBV infection, and
none transmitted HBV to their infants.

Our study has several limitations. First, we quantified HBV
DNA at only 1 time point, which may be insufficient as HBV
DNA levels can fluctuate over time, depending on the phase of
infection and host immune responses. However, pregnant

Table 2. Hepatitis B Virus Serological Status According to Region of Birth of Hepatitis B Surface Antigen–Negative Women

Status Central Eastern Northern Northeastern Southern Western Total

Anti-HBc+/anti-HBs+ 128 (34) 74 (29) 148 (43) 161 (29) 20 (26) 22 (29) 553 (33)

Anti-HBc+/anti-HBs− 38 (10) 31 (12) 77 (22) 69 (12) 3 (4) 11 (14) 229 (14)
Anti-HBc−/anti-HBs+ 26 (7) 10 (5) 16 (5) 10 (2) 1 (1) 5 (7) 68 (4)

Anti-HBc−/anti-HBs− 181 (49) 141 (55) 107 (31) 313 (57) 52 (68) 38 (50) 832 (49)

Abbreviations: anti-HBc,antibody to hepatitis B core antigen; anti-HBs, antibody to hepatitis B surface antigen.

Figure 2. Age-related distribution of patients with isolated antibody to hepatitis B core antigen. Abbreviations: anti-HBc, antibody to hepatitis B core
antigen; HIV, human immunodeficiency virus.
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women have been shown to have stable HBV DNA levels, with
slight increases during late pregnancy [39], likely due to their
relative immune-suppressed state. In our study, HBV DNAwas

measured in pregnant women during the last trimester. Our
results are thus in favor of a low level of HBV replication in
women with isolated anti-HBc. Second, infant HBV infection

Table 3. Factors Associated With Isolated Antibody to Hepatitis B Core Antigen in HIV-1–Infected Pregnant Women

Parameter Category No. Isolated Anti-HBc (%)

Univariate Analysis Multivariate Analysis

OR (95% CI) P Valuea OR (95% CI) P Valueb

Age at enrollment, y ≤25 725 90 (12) 1.0
26–30 569 69 (12) 1.0 (0.7–1.4) .88

31–35 284 48 (17) 1.4 (1.0–2.1) .06

>35 104 22 (21) 1.9 (1.1–3.2) .016 1.8 (1.1–2.9) .029

Region of birth Central 373 38 (10) 1.0

Eastern 256 31 (12) 1.2 (.7–2.0) .45

Northern 348 77 (22) 2.5 (1.6–3.8) <.001 1.8 (1.3–2.5) <.001

Northeastern 553 69 (12) 1.3 (.8–1.9) .29

Southern 76 3 (4) .4 (.1–1.2) .10 .4 (.1–1.1) NS

Western 76 11 (14) 1.5 (.7–3.1) .28
Prior pregnancy No 637 83 (13) 1.0

Yes 1041 145 (14) 1.1 (.8–1.4) .60

ALT, IU/L ≤30 1437 190 (13) 1.0
31–60 168 25 (15) 1.1 (.7–1.8) .55

>60 33 7 (21) 1.8 (.8–4.1) .19

WBC count, cells/μL >10 000 440 44 (10) 1.0
7501–10 000 723 91 (13) 1.3 (.9–1.9) .18

5001–7500 442 78 (18) 1.9 (1.3–2.9) .001

≤5000 47 10 (21) 2.4 (1.1–5.2) .02

Absolute lymphocyte count, cells/μL >2000 624 74 (12) 1.0

1501–2000 533 63 (12) 1.0 (.7–1.4) .98

1001–1500 349 52 (15) 1.3 (.9–1.9) .18
≤1000 144 33 (23) 2.2 (1.4–3.5) .001

Absolute CD4+ T cell count, cells/μL >500 489 44 (9) 1.0

351–500 423 43 (10) 1.1 (.7–1.8) .55
201–350 446 65 (15) 1.7 (1.1–2.6) .009 1.5 (1.1–2.2) .02

≤200 313 76 (24) 3.2 (2.2–4.9) <.001 2.8 (2.0–4.0) <.001

Absolute CD8+ T-cell count, cells/μL >1500 179 21 (12) 1.0
1001–1500 489 58 (12) 1.0 (.6–1.7) .96

501–1000 835 119 (14) 1.3 (.8–2.1) .38

≤500 131 24 (18) 1.7 (.9–3.2) .11
HIV RNA load, log10 copies/μL Undetectable 42 5 (12) 1.0

1.18–3.00 216 23 (11) .9 (.3–2.5) .81

3.01–4.00 552 75 (14) 1.2 (.4–3.1) .76
4.01–5.00 659 85 (13) 1.1 (.4–2.9) .85

>5.00 191 38 (20) 1.8 (.7–5.0) .23

Anti-syphilis antibody No 1632 220 (13) 1.0
Yes 17 2 (12) .9 (.2–3.8) .84

Anti-HCV antibody No 1584 202 (13) 1.0

Yes 75 23 (31) 3.0 (1.8–5.1) <.001 2.6 (1.5–4.3) .001

Boldface text indicates significant values (≤.05).
Abbreviations: ALT, alanine aminotransferase; anti-HBc, antibody to hepatitis B core antigen; CI, confidence interval; HCV, hepatitis C virus; HIV-1, human
immunodeficiency virus type 1; NS, not significant; OR, odds ratio; WBC, white blood cell.
a Logistic regression analysis was used.
b Multivariate logistic regression analysis was used.
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status was determined using HBV DNA PCR at 4 months of
age. Because children in the original study (prevention of
mother-to-child transmission of HIV-1) were only followed up

until 12 months of age, it was not possible to reliably rule out a
perinatal exposure to HBV based on anti-HBc testing. Indeed,
anti-HBc immunoglobulin G, a marker of exposure to HBV, is

Table 4. Factors Associated With Occult Hepatitis B Virus Infection in HIV-1–Infected Pregnant Women With Isolated Antibody to Hepa-
titis B Core Antigen

Parameters Category No. Occult HBV Infection (%)

Univariate Analysis Multivariate Analysis

OR (95% CI) P Valuea OR (95% CI) P Valueb

Age at enrollment, y ≤25 83 20 (24) 1
26–30 57 12 (21) .8 (.4–1.9) .67

31–35 39 8 (21) .8 (.3–2.1) .66

>35 21 7 (33) 1.6 (.6–4.4) .39
Region of birth Central 29 9 (31) 1

Eastern 27 4 (14) .4 (.1–1.4) .16

Northern 69 18 (26) .8 (.3–2.0) .62
Northeastern 62 16 (26) .8 (.3–2.0) .60

Southern 3 0 (0) . . . . . .

Western 10 0 (0) . . . . . .
Previous pregnancy No 75 16 (21) 1

Yes 124 31 (25) 1.2 (.6–2.4) .56

ALT, IU/L ≤30 165 42 (25) 1
31–60 22 2 (9) .3 (.1–1.3) .11

>60 6 2 (33) 1.5 (.3–8.3) .67

WBC count, cells/μL >10 000 36 7 (19) 1
7501–10 000 80 17 (21) 1.1 (.4–3.0) .82

5001–7500 70 20 (29) 1.7 (.6–4.4) .31

≤5000 8 2 (25) 1.4 (.2–8.4) .73
Absolute lymphocyte count, cells/μL >2000 62 13 (21) 1

1501–2000 55 16 (29) 1.5 (.7–3.6) .31

1001–1500 45 13 (29) 1.5 (.6–3.7) .35
≤1000 31 4 (13) .6 (.2–1.9) .35

Absolute CD4+ T-cell count, cells/μL >500 40 10 (25) 1

351–500 37 8 (22) .8 (.3–2.4) .73
201–350 54 15 (28) 1.2 (.5–2.9) .76

≤200 68 14 (21) .8 (.3–2.0) .60

Absolute CD8+ T-cell count, cells/μL >1500 18 7 (39) 1
1001–1500 51 9 (18) .3 (.1–1.0) .07

501–1000 104 25 (24) .5 (.2–1.4) .19

≤500 22 5 (23) .5 (.1–1.8) .27
HIV RNA load, log10 copies/μL ≤ 3.00 24 10 (42) 1

3.01–4.00 68 18 (26) .5 (.2–1.3) .17 .5 (.2–1.3) .17

4.01–5.00 71 15 (21) .4 (.1–1.0) .05 .4 (.1–1.0) .05
> 5.00 34 4 (12) .2 (.05–.7) .013 .2 (.05–.7) .013

Anti-syphilis antibody No 191 45 (24) 1

Yes 2 1 (50) 3.2 (.2–53) .41
Anti-HCV antibody No 174 39 (22) 1

Yes 22 8 (36) 2.0 (.8–5.1) .15

Boldface text indicates significant values (≤.05).
Abbreviations: ALT, alanine aminotransferase; CI, confidence interval; HBV, hepatitis B virus; HCV, hepatitis C virus; HIV-1, human immunodeficiency virus type 1;
OR, odds ratio; WBC, white blood cell.
a Logistic regression analysis was used.
b Multivariate logistic regression analysis was used.
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passively transmitted through placenta to the fetus and can
persist in children several months before being completely
cleared at 24 months of age [40].

In conclusion, our study shows that the prevalence of HIV-
1–infected pregnant women presenting with isolated anti-HBc/
occult HBV infection was low (2.6%) and that women with iso-
lated anti-HBc and occult HBV infection have very low HBV
DNA levels and are thus at very low risk to transmit HBV to
their infants.
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