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Background. Maternal human immunodeficiency virus (HIV) coinfection has been associated with
increased hepatitis C virus (HCV) mother-to-child transmission (MTCT). We hypothesized that HCV/HIV-
coinfected women with well-controlled HIV disease would not have increased HCV MTCT.
Methods. The NISDI Perinatal and LILAC cohorts enrolled HIV-infected pregnant women and their
infants in Latin America and the Caribbean. This substudy evaluated the HCV infection status of mothers at
participating sites and their live born, singleton infants who had a 6-month postnatal visit by December
31, 2008. Mothers who were anti-HCV-positive, or who had CD4 counts (cells/mm3) <200 with detectable
HCV RNA, were considered HCV-infected. All HCV-infected women were tested for HCV RNA. Infants
with HCV RNA were considered HCV-infected.
Results. Of 1042 enrolled women, 739 (71%) mother-infant pairs met the inclusion criteria. Of the 739
women, 67 (9%) were anti-HCV-positive and 672 anti-HCV-negative [68 (10%) with CD4 counts <200; of
these, 3 (4.4%) were HCV RNA-positive]. Therefore, our study population comprised 70 HCV-infected (47
with HCV RNA) and 669 HCV-uninfected women (and their infants). Factors associated with maternal
HCV infection included unemployment (odds ratio [OR] = 2.58); tobacco (OR = 1.73) or marijuana
(OR = 3.88) use during pregnancy; enrollment HIV viral load ([VL] copies/mL) �10 000 (OR = 2.27); HIV
clinical disease stage C (OR = 2.12); and abnormal alanine aminotransferase (OR = 4.24) or aspartate
aminotransferase (OR = 11.98). Four of 47 infants (8.5%) born to HCV-viremic women were HCV-infected,
and all 4 mothers had HIV VL <1000 at hospital discharge after delivery.
Conclusions. HCV MTCT among HIV/HCV-coinfected women with well-controlled HIV disease may be
lower than reported in other coinfected populations. Studies with longer infant follow-up are needed.
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Hepatitis C virus (HCV) infects an estimated 160 million
people worldwide, and an estimated half a million deaths
per year result from HCV-associated liver disease [1–4].

In the United States, deaths related to HCV and its com-
plications have exceeded deaths due to the human immu-
nodeficiency virus (HIV) type 1 since 2007 [5]. The
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seroprevalence of HCV antibodies is estimated to be
2.35% worldwide, but specific in-country seroprevalenc-
es vary substantially [4]. HIV-infected populations are
more likely to have HCV coinfections than HIV-uninfect-
ed populations [6, 7]. The rate of mother-to-child trans-
mission (MTCT) of HCV among women without HIV
infection is between 3.5% and 5.0% per pregnancy [8–
14]. Maternal coinfection with HIV has been associated
with a higher (19%) rate of MTCT of HCV in some
studies [15–21]. Many of the initial studies that estab-
lished higher rates of MTCT of HCV among
HIV-coinfected women were performed before the wide-
spread availability of highly active antiretroviral (ARV)
therapy (HAART), when women were more likely to
remain severely immunocompromised during pregnancy
[15, 22–25]. Fewer studies have examined the rates of
MTCT of HCV among HIV-coinfected women with
well-controlled HIV disease [7]. Acquisition of HCV in-
fection through MTCT has become a major source of
pediatric infection [26, 27]. Almost all children who
remain viremic after several years develop chronic hepati-
tis [28]. The rate of MTCT of HCV is critical for the pre-
diction of HCV disease burden in future generations.
Conservative estimates suggest that 10 000 to 60 000
infants may become infected with HCV each year in the
world through MTCT of HCV [27]. The purpose of this
study was to assess MTCT of HCV among HCV/
HIV-coinfected women enrolled in prospective cohort
studies of HIV-infected women in Latin America and the
Caribbean with access to HAART. Our hypothesis was
that HCV/HIV-coinfected women with well-controlled
HIV disease would have rates of MTCT of HCV that are
similar to those of HIV-uninfected women.

MATERIAL AND METHODS

The NISDI Perinatal and LILAC Cohorts
The Eunice Kennedy Shriver National Institute of Child
Health and Human Development (NICHD) International
Site Development Initiative (NISDI) Perinatal (2002–
2008) and Longitudinal Study in Latin American
Countries ([LILAC] 2008–current) prospective cohorts
enrolled HIV-infected pregnant women and their infants
at sites in Argentina, Brazil, Peru, Mexico, the Bahamas,
and Jamaica between 2002 and 2009. Details of the 2
cohorts and their enrollment characteristics have been de-
scribed in detail previously [29]. In brief, in both cohort
studies, maternal study visits were conducted during
pregnancy, at labor/delivery, at hospital discharge after
delivery, and at 6–12 weeks and 6 months postpartum
(those enrolled in the LILAC cohort had additional
follow-up every 6 months thereafter up to 5 years after

delivery/birth). Infant study visits occurred at hospital
discharge after birth, at 6–12 weeks of age, and at 6
months of age (with additional follow-up for those en-
rolled in the LILAC cohort). During each of these study
visits, a medical history was obtained, a physical exami-
nation was conducted, and laboratory samples were ob-
tained. Maternal HIV disease staging was performed at
each study visit [30]. Written informed consent was ob-
tained for all subjects before enrollment into the study.
The protocol was approved by the ethical review board
at each clinical site where women and their children were
enrolled, as well as by institutional review boards at the
sponsoring institution (NICHD) and at the data manage-
ment center (Westat).
Study Population, Laboratory Testing, and Definitions

To be included in the current substudy, women were re-
quired to have been enrolled at a participating substudy
site, with their first on-study pregnancy resulting in a live
born singleton infant, and to have returned for a
6-month postnatal visit by December 31, 2008. Women
also were required to have either a known HCV antibody
(anti-HCV) test result during pregnancy or available eth-
ylenediaminetetraacetic acid plasma samples from preg-
nancy that were stored in the repository at –70°C and
could be tested for HCV antibodies. HCV antibodies
were detected by Murex™ anti-HCV assay 4.0 (Abbott
Laboratories).

Women with a positive anti-HCV result, or with nega-
tive anti-HCV serology who had CD4 cell counts <200
cells/mm3, were tested for HCV RNA using COBAS
AMPLICOR® HCV Test, version 2.0 (Roche Diagnostics
Corporation; lower limit of detection: 50 IU/mL in
plasma). HCV viral load (VL) was assessed using a
VERSANT HCV RNA 3.0 (bDNA-3.0) assay (Bayer
Corporation) with a detection limit of 615 IU/mL (3200
copies/mL). HCV genotyping was performed with
VERSANT HCV Genotype 2.0 Assay (LiPA) on all
plasma samples with detectable HCV RNA.

All mothers had confirmed HIV infection by enzyme-
linked immunosorbent assay and Western blot. Women
were considered to have a previous or current HCV in-
fection (HCV-infected) if anti-HCV or HCV RNA were
detected during pregnancy. Current HCV infection was
defined by the presence of HCV RNA. Infants were con-
sidered to be HCV-infected if HCV RNA was detected in
at least 1 sample. Infants with HCV RNA-positive
samples followed by subsequent HCV RNA-negative
results at the 6-month visit were classified as having tran-
sient HCV infection. For the purpose of this analysis,
infants who tested HCV RNA-negative were presumed to
be HCV-uninfected.
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Cesarean deliveries before labor and before rupture of
membranes were classified as scheduled cesarean sec-
tions. Cesarean deliveries after labor and/or after rupture
of membranes were classified as nonscheduled cesarean
sections. Preterm infants were those with an estimated
gestational age of less than 37 completed weeks. Low
birth weight infants were those born at less than 2500
grams. Abnormal infant and maternal alanine amino-
transferase (ALT) and aspartate aminotransferase (AST)
values were defined per the December 2004 Division of
AIDS Table for Grading the Severity of Adult and
Pediatric Adverse Events as >1.25 times the upper limit
of normal. “Employment outside the home” was defined
as a maternal primary occupation other than homemaker,
student, or unemployed. Occupations such as teacher, man-
icurist, and sex worker were included in this definition.

Statistical Analysis

Associations between categorical study variables were
evaluated using odds ratios (ORs); the Fishers exact test
and the Fisher-Freeman-Halton test were used to calcu-
late P values for 2 × 2 tables and r x c tables. The
Student’s t test was used for the comparison of means for

continuous variables. P values less than .05 were consid-
ered to be significant. All P values were 2-sided. Analyses
were performed using SAS statistical software version
9.1.3.

RESULTS

Derivation of the Study Population

As of December 31, 2008 (Figure 1), 1409 HIV-infected
pregnant women had been enrolled in the prospective
cohort studies and 1042 were enrolled at a participating
substudy site. Of these, 904 were enrolled for the first
time with live, singleton births by December 31, 2008.
Of these, 783 had infants who completed 6 months of
follow-up by December 31, 2008. The final study popu-
lation comprised 739 of these women who either had
anti-HCV test results or repository specimens available
for HCV testing.

Of the 739 women in the study population, 67 (9%)
tested anti-HCV-positive. Forty-four (66%) of the 67
women who were HCV-antibody-positive had detectable
HCV RNA. Of the 672 women who were negative for
anti-HCV, 68 had a CD4+ count <200 cells/mm3 and

Figure 1. Derivation of the study population. Abbreviations: HCV, hepatitis C virus; LILAC, Longitudinal Study in Latin American Countries; NISDI, International
Site Development Initiative.
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repository specimens available for HCV RNA testing. Of
these 68 women, 3 (4.4%) were HCV RNA-positive.
Thus, a total of 70 women had evidence of past or
current HCV infections and 47 women were identified
with current HCV infection. Although most of these
women reported a history of HCV infection at the time
of enrollment, 13 (19%) of the 70 HCV-coinfected
women were diagnosed through the analysis of speci-
mens collected after study enrollment.

Factors associated with maternal HCV infection
(Table 1) included country of birth (Argentina:
OR = 2.33 [95% confidence interval [CI], 1.38, 3.95]),
acquisition of HIV infection through intravenous drug
abuse (OR = 109.32 [95% CI, 13.76, 868.80]), not
employed outside of the home (OR = 2.58 [95% CI,
1.16, 5.75]), tobacco or marijuana use during pregnancy
(OR = 1.73 [95% CI, 1.01, 2.97]; OR = 3.88 [95% CI,
1.34, 11.23], respectively), plasma HIV RNA concentra-
tion at enrollment �10 000 copies/mL (OR = 2.27 [95%
CI, 1.27, 4.06]), HIV clinical disease stage C at enroll-
ment (OR = 2.12 [95% CI, 1.02, 4.42]), abnormal ALT
or AST at enrollment [OR = 4.24 (95% CI, 1.59, 11.33);
OR = 11.98 (95% CI, 5.29, 27.16), respectively], CD4
count <200 cells/mm3 at hospital discharge (OR = 2.70
[95% CI, 1.33, 5.48]), and HIV clinical disease stage B
at hospital discharge (OR = 2.24 [95% CI, 1.03, 4.83]).
In comparison with HCV-uninfected women,
HCV-infected women had lower mean CD4 counts (347
vs 425 cells/mm3; P = .0024) and platelet counts (230 vs
252 × 109/L; P = .0223) and higher mean log10 HIV VL
(3.31 vs 2.94; P = .0140), ALT (32 vs 22 U/L; P = .0010),
AST (39 vs 21 U/L; P = .0004), and total bilirubin (0.51
vs 0.42 µmol/L; P = .0166) levels at study enrollment.
HCV-infected women also had lower mean CD4 counts
(408 vs 503 cells/mm3; P = .0022) at hospital discharge.
Infants of HCV-infected mothers were less likely to be
male (OR = 0.58 [95% CI, 0.35, 0.96]) and had lower
mean AST (58 vs 65 U/L; P = 0.0203) than infants of un-
infected women.

Of the 47 of 70 HCV-infected women who were
viremic, 29 (62%) had HCV genotypes 1, 1a, or 1b; 9
(19%) had genotype 3a; and 9 (19%) were untypeable.
All of the HCV-infected women received at least some
HIV ARV medications during pregnancy; 80% (56 of 70)
received either 2 nucleoside reverse-transcriptase inhibitors
(NRTIs) with 1 protease inhibitor or 2 NRTIs with 1
non-NRTI for 28 days or more. Most (74%) HCV-
viremic women had HIV RNA concentrations (VLs) less
than 1000 copies/mL at delivery.

The 47 HCV-viremic women were compared with the
23 nonviremic women with regard to the same variables

listed in Table 1. Factors associated with maternal HCV
viremia included use of tobacco during pregnancy
(OR = 7.78 [95% CI, 1.63, 37.07]) and male infant
gender (OR = 4.18 [95% CI, 1.23, 14.17]). HCV-viremic
women also had significantly higher mean ALT (37 vs 22
U/L; P = .0134) and AST (47 vs 25 U/L; P = .0074) levels
at enrollment than HCV RNA-negative women. No sig-
nificant associations were observed between CD4 counts,
platelet counts, HIV VL, or HIV clinical disease stage
and HCV viremia.

Four of 47 infants of HCV-viremic mothers (8.5%
[95% CI, 2.8–21.3]) were HCV-infected. One of the
HCV-infected infants had a transient infection (tested
HCV RNA-positive at the initial visit but was subsequently
HCV RNA-negative). Another of the HCV-infected infants
presented with an HCV RNA-positive sample at the 6–
12-week visit but did not have a follow-up sample with
which to assess HCV persistence.

Individual characteristics of HCV-infected infants are
shown in Table 2. The 2 HCV-infected infants with per-
sistent HCV RNA-positive results and the HCV-infected
infant who lacked a subsequent sample for HCV RNA
testing all had HCV VLs >4 500 000 copies/mL at 6–12
weeks. All 3 of these infants presented with abnormal
AST levels at the 6-month follow-up visit. The transiently
infected infant (who was HCV RNA-negative at 6
months) had an initial HCV VL that was <3200 copies/
mL and had normal ALT and AST values from birth
through the 6-month follow-up. All mothers of
HCV-infected infants had HCV VLs >3 500 000 copies/
mL during pregnancy, and, although these women had a
slightly higher mean log10 VL than mothers of uninfected
infants (6.78 vs 6.46), this difference was not statistically
significant (P = .0961). All 4 of these mothers also had
HIV VLs <1000 copies/mL at delivery. The mothers of 3
HCV-infected infants had CD4 counts >500 cells/mm3 at
delivery, and the mother of the fourth, transiently
HCV-infected infant had a CD4 cell count of 357 cells/
mm3. All 4 HCV RNA-positive infants were identified
with HCV genotype 1a. One mother of a persistently
HCV-infected infant was identified with genotype 1,
whereas the mothers of the other 3 HCV-infected infants
were identified as genotype 1a. All HCV-infected infants
were HIV-uninfected.

DISCUSSION

There is limited information available regarding MTCT
of HCV among HCV/HIV-coinfected women in Latin
America and the Caribbean. Only a few studies of HCV
MTCT among HCV/HIV-coinfected populations have
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Table 1. Characteristics of the Study Population According to Maternal Hepatitis C Virus Infection Status

Characteristic
HCV-Infected

(N = 70)
HCV-Uninfected

(N = 669)
Odds Ratio (95% Confidence

Interval) P Value

Maternal Characteristics
Country of birth, N (%a)
Argentina 46 (15) 264 (85) 2.33 (1.38, 3.95) .0003
Bahamas 0 (0) 30 (100) Not calculated
Brazil 23 (7) 308 (93) 1.00
Mexico 1 (2) 41 (98) 0.33 (0.04, 2.48)
Peru 0 (0) 26 (100) Not calculated

Employment outside of the home, N (%a)
No 63 (11) 520 (89) 2.58 (1.16, 5.75) .0139
Yes 7 (4) 149 (96) 1.00

Tobacco use during pregnancy, N (%a)
No 48 (8) 529 (92) 1.00 .0488
Yes 22 (14) 140 (86) 1.73 (1.01, 2.97)

Marijuana use during pregnancy, N (%a)
No 65 (9) 656 (91) 1.00 .0213
Yes 5 (28) 13 (72) 3.88 (1.34, 11.23)

Mode of acquisition of HIV infection, N (%a)
Blood product transfusion 1 (11) 8 (89) 1.37 ( 0.17, 11.11) <.0001
Sexual intercourse (heterosexual) 59 (8) 645 (92) 1.00
Intravenous drug use 10 (91) 1 (9) 109.32 (13.76, 868.8)
Unknown 0 (0) 15 (100) Not calculated

CD4 count at enrollment (cells/mm3)
Mean 347 425 – .0024
Median 319 385
SD 194 240
Missingb 0 4

Plasma HIV RNA concentration at enrollment
(copies/mL), N (%a)
<1000 27 (7) 373 (93) 1.00 .0135
1000 – <10 000 19 (11) 147 (89) 1.79(0.96, 3.31)
�10 000 24 (14) 146 (86) 2.27 (1.27, 4.06)
Missingb 0 3

Log10 plasma HIV RNA concentration at
enrollment
Mean 3.31 2.94 – .0140
Median 3.26 2.75
SD 1.29 1.18
Missingb 0 3

HIV clinical disease stage at enrollment, N (%a)
A 52 (8) 574 (92) 1.00 .03934
B 8 (16) 43 (84) 2.05 (0.92, 4.60)
C 10 (16) 52 (84) 2.12 (1.02, 4.42)

ALT at enrollment, N (%a)
Normal 60 (9) 636 (91) 1.00 .0087
Abnormal 6 (29) 15 (71) 4.24 (1.59, 11.33)
Missingb 4 18

ALT at enrollment (U/L)
Mean 32 22 – .0010
Median 27 20
SD 24 18
Missingb 4 16

AST at enrollment, N (%a)
Normal 53 (8) 635 (92) 1.00 <.0001
Abnormal 13 (50) 13 (50) 11.98 (5.29, 27.16)
Missingb 4 21

AST at enrollment (U/L)
Mean 39 21 – .0004
Median 27 19
SD 40 11
Missingb 4 21

Total bilirubin at enrollment (µmol/L)
Mean 0.51 0.42 – .0166
Median 0.50 0.40
SD 0.31 0.27
Missingb 6 19

Continued
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been conducted in Brazil [31, 32] and Argentina [33–35].
Among this population of HCV/HIV-coinfected mothers
from Latin American and the Caribbean, we observed a
rate of MTCT of HCV of 8.5% (95% CI, 2.8–21.3) in
viremic mothers. Four of 47 children with HCV
RNA-positive mothers became HCV-infected (1 of the 4
children had transient viremia). None of the HCV-
infected children became HIV-infected.

In our study, HCV MTCT occurred only among
mothers who were HCV-RNA positive (viremic). This is

consistent with the findings of other studies [8, 27, 36–
38]. Many but not all studies [36, 39] suggest an associa-
tion between higher concentrations of HCV RNA and a
greater risk of MTCT of HCV [38, 40–42]. We observed
that mothers of HCV-infected infants had a higher mean
log10 HCV VL than mothers of uninfected infants, al-
though it was not statistically significant (P = .0961).
Other studies [36, 43] evaluated HCV MTCT among
HCV/HIV-infected populations of women who used
HAART, and those studies found an association between

Table 1. Continued

Characteristic
HCV-Infected

(N = 70)
HCV-Uninfected

(N = 669)
Odds Ratio (95% Confidence

Interval) P Value

Platelet count at enrollment (×109/L)
Mean 230 252 – .0151
Median 230 245
SD 73 69
Missingb 3 16

Most complex ARV regimen used for �28 days
during pregnancy, N (%a)
1 NRTI 4 (10) 37 (90) 0.78 (0.26, 2.32) .34
2 NRTIsl 4 (7) 56 (93) 0.51 (0.18, 1.51)
2 NRTIs + 1 NNRTI 21 (7) 279 (93) 0.54 (0.31, 0.96)
2 NRTIs + 1 PI 35 (12) 252 (88) 1.0
ARV(s) used for <28 days 4 (12) 30 (88) 0.96 (0.32, 2.89)
No ARVs used 0 (0) 3 (100) Not calculated
Other 2 (14) 12 (86) 1.20 (0.26, 5.59)

CD4 count at hospital discharge (cells/mm3), N
(%a)
< 200 15 (18) 68 (82) 2.70 (1.33, 5.48) .0217
200–499 31 (9) 304 (91) 1.25 (0.70, 2.21)
�500 22 (8) 269 (92) 1.00
Missingb 2 28

CD4 count at hospital discharge (cells/mm3)
Mean 408 503 - .0022
Median 409 444
SD 230 281
Missingb 2 28

Clinical HIV disease stage at hospital discharge, N
(%a)
A 51 (8) 570 (92) 1.00 .0257
B 9 (17) 45 (83) 2.15 (1.22, 3.79)
C 10 (16) 54 (84) 2.07 (0.99, 4.31)

Infant Characteristics
Gender, N (%a)
Female 44 (12) 329 (88) 1.00 .0331
Male 26 (7) 338 (93) 0.58 (0.35, 0.96)
Missingb 0 2

Infant AST at hospital discharge (U/L)
Mean 58 65 - .0203
Median 54 57
SD 19 38
Missingb 11 71

Maternal characteristics not associated with maternal HCV infection status: age, education, alcohol use during pregnancy, reason for use of ARVs during
pregnancy, total bilirubin at enrollment, mode of delivery, plasma HIV RNA concentration at hospital discharge, and log10 plasma HIV RNA concentration at
hospital discharge.
None of the women reported heroin or cocaine use during pregnancy.
Infant characteristics not associated with maternal HCV infection status: gestational age at birth, birth weight, ALT at hospital discharge, total bilirubin at hospital
discharge, and infant HIV infection status.
Abbreviations: ALT, alanine aminotransferase; ARV, antiretroviral; AST, aspartate aminotransferase; HCV, hepatitis C virus; HIV, human immunodeficiency virus
type 1; NNRTI, non-nucleoside reverse-transcriptase inhibitor; NRTI, nucleoside reverse-transcriptase inhibitor; PI, protease inhibitor; SD, standard deviation.
aPercentages were calculated in rows.
bNot used to calculate odds ratios or P values.
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good maternal immunologic status and reduced MTCT
of HCV; other research found no difference [44]. All of
our HCV-infected study population used ARVs during
pregnancy and 80% received at least 28 days worth of
HAART. Our population had well-controlled HIV VLs,
with 74% of HCV-viremic women having HIV VLs less
than 1000 copies/mL at hospital discharge after delivery.
We examined the HCV RNA status of 68

anti-HCV-negative women with CD4 cell counts <200
cells/mm3; 3 (4.4%) of these women tested HCV
RNA-positive, indicating the presence of active infection.
The need for HCV RNA testing to screen populations of
severely immunocompromised individuals should be
further evaluated.
Women with HCV infection were less likely to have

employment outside the home and more likely to use
tobacco or marijuana during pregnancy. They had higher
maternal HIV VLs, more advanced HIV disease, lower
platelet counts, and higher liver enzymes at study enroll-
ment than HCV-uninfected women. All of these factors
can be associated with worse overall health and are the
possible results of HCV disease progression and/or
various psychosocial factors that inhibit self care.
The point estimate of the HCV MTCT rate in our pop-

ulation of HCV/HIV-coinfected women (8.5%) is lower
than the 19% rate previously reported in such coinfected
populations [19, 20]. Our rate is similar to the rates of
MTCT of HCV observed in multicenter studies conduct-
ed among HIV-uninfected women in Europe [44, 45],
Egypt [46], and the United States [47]. It is important to

emphasize that different definitions of MTCT of HCV
used in previous studies could at least partially account
for these differences. In particular, many studies define
HCV-infected infants through the persistence of
anti-HCV after 18 months of age [8, 20, 29] (by which
point all passively transferred maternal anti-HCV has
generally been lost). Spontaneous HCV clearance can
occur in 25%–30% of children [29, 48]. In our study, we
cannot exclude the possibility that we underestimated the
rate of MTCT of HCV by missing subjects who sponta-
neously cleared the HCV virus before the first sample
was obtained at 6–12 weeks of age. Because follow-up
ended when infants were 6 months of age, we were not
able to assess HCV infection through anti-HCV persis-
tence at 18 months.

Most infants who clear HCV RNA do this within the
first 6 months of life [36, 49]. Because most studies base
transmission rates on cases with anti-HCV persistence
after 18 months of age, there is also a chance that we
captured additional cases of infants with transient infec-
tion who cleared the HCV virus and did not mount a
persistent anti-HCV response [46]. The presence of tran-
sient viremia should be regarded as a consequence of
spontaneous viral clearance after MTCT [31, 36, 46].

Most studies have not been able to establish a clear as-
sociation between HCV genotype and MTCT [26, 47, 48].
One study suggested that genotypes 1b and 3a are associ-
ated with MTCT of HCV, although they were also more
prevalent in HCV/HIV-coinfected mothers [38]. In our
study, MTCT of HCV mainly occurred with genotype

Table 2. Characteristics of HCV-Infected Infants and Their Mothers

Characteristic Case 1 Case 2 Case 3 Case 4 (Transient Infection)

Infant gestational age at birth (weeks) 39 38 33 40

Infant ALT value (U/L)
• At hospital discharge after birth
• At the 6–12-week visit
• At the 6-month visit

42
40
64

16
52
402

31
153
72

12
12
12

Infant AST value (U/L)
• At hospital discharge afterbirth
• At the 6–12 week visit
• At the 6-month visit

88
39
95

78
54
341

31
267
72

46
38
35

Maternal plasma HCV concentration at delivery (copies/mL) 11 272 865 3 585 026 4 478 552 7 235 918
Maternal plasma HIV concentration at delivery (copies/mL) 25 58 25 25
Maternal CD4 count at delivery (cells/mm3) 700 682 518 357
Mode of delivery Vaginal SCS SCS Vaginal

Infant HCV viral load (copies/mL)
• At the 6–12-week visit
• At the 6-month visit

�40 000
695 741

22 434 914
14 504 549

4 585 007
Missing

<3200
Negativea

Infant HCV genotype 1a 1a 1a 1a
Maternal HCV genotype 1 1a 1a 1a

Abbreviations: ALT, alanine aminotransferase; AST, aspartate aminotransferase; HCV, hepatitis C virus; HIV, human immunodeficiency virus; PCR, polymerase
chain reaction; SCS, scheduled cesarean section.
aInfant tested HCV RNA-negative by qualitative HCV PCR testing.
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1a, which was previously reported as the most prevalent
HCV genotype in Argentina [50]. The similar HCV
MTCT transmission rates found in various global
regions, regardless of predominant genotype, suggest
minimal, if any, effect of genotype on MTCT of HCV
[34, 35, 45–47, 50–52].

Our data suggest the HCV MTCT rate among HIV/
HCV-coinfected women with access to HAART and con-
trolled HIV infection may be lower than the transmission
rates that were previously reported in other HIV/
HCV-coinfected populations. Other research has suggest-
ed that immunosuppression, a higher HCV VL, and
more advanced HCV disease progression in the mother
are associated with an increased risk of MTCT of HCV
[44, 45]. Additional data from larger populations with
longer infant follow-up are needed to better clarify
whether populations of HIV-infected women with well-
controlled disease have lower HCV MTCT rates than
what has been observed previously among HIV/
HCV-coinfected women.

The present data contribute to our understanding of the
epidemiology of MTCT of HCV among HIV-coinfected
mothers in Latin America and the Caribbean [42, 53–57].
Most infants who are chronically infected with HCV will
initially have asymptomatic infections without significant
liver disease. In this context, we need to identify infected
children to follow them up, with the goal to identify com-
plications and suitable candidates, at the right time, for
antiviral therapy.
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Appendix: The Eunice Kennedy Shriver National
Institute of Child Health and Human Development
(NICHD) International Site Development Initiative:
Perinatal/LILAC Protocol Study Group

Principal investigators, coprincipal investigators, study coordinators, co-
ordinating center representatives, and NICHD staff include: Argentina:
Buenos Aires: Marcelo H. Losso, Irene Foradori, Alejandro Hakim,
Erica Stankievich, Silvina Ivalo (Hospital General de Agudos José María
Ramos Mejía); Brazil: Belo Horizonte: Jorge Pinto, Victor Melo,
Fabiana Kakehasi (Universidade Federal de Minas Gerais); Caxias do Sul:
Rosa Dea Sperhacke, Nicole Golin, Sílvia Mariani Costamilan
(Universidade de Caxias do Sul/Serviço Municipal de Infectologia);
Nova Iguacu: Jose Pilotto, Luis Eduardo Fernandes, Gisely Falco
(Hospital Geral Nova de Iguacu - HIV Family Care Clinic); Porto
Alegre: Rosa Dea Sperhacke, Breno Riegel Santos, Rita de Cassia Alves
Lira (Universidade de Caxias do Sul/Hospital Conceição); Rosa Dea
Sperhacke, Mario Ferreira Peixoto, Elizabete Teles (Universidade de
Caxias do Sul/Hospital Fêmina); Regis Kreitchmann, Luis Carlos
Ribeiro, Fabrizio Motta, Debora Fernandes Coelho (Irmandade da Santa
Casa de Misericordia de Porto Alegre); Ribeirão Preto: Marisa
M. Mussi-Pinhata, Geraldo Duarte, Adriana A. Tiraboschi Bárbaro,
Conrado Milani Coutinho, Fabiana Rezende Amaral, Anderson Sanches
de Melo (Hospital das Clínicas da Faculdade de Medicina de Ribeirão
Preto da Universidade de São Paulo); Rio de Janeiro: Ricardo Hugo
S. Oliveira, Elizabeth S. Machado, Maria C. Chermont Sapia (Instituto
de Puericultura e Pediatria Martagão Gesteira); Esau Custodio Joao,
Leon Claude Sidi, Maria Leticia Santos Cruz, Maria Isabel Gouvêa, Ana
Paula Antunes, Plinio Tostes Berardo (Hospital dos Servidores do
Estado); São Paulo: Regina Celia de Menezes Succi, Prescilla Chow
(Escola Paulista de Medicina- Universidade Federal de São Paulo); Peru:
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Lima: Jorge Alarcón Villaverde (Instituto de Medicina Tropical “Daniel
Alcides Carrión”- Sección de Epidemiología, UNMSM), Carlos
Velásquez Vásquez (Instituto Nacional Materno Perinatal), César
Gutiérrez Villafuerte (Instituto de Medicina Tropical “Daniel Alcides
Carrión”- Sección de Epidemiología, UNMSM); Data Management and
Statistical Center: Yolanda Bertucci, Laura Freimanis Hance, René

Gonin, D. Robert Harris, Roslyn Hennessey, James Korelitz, Margot
Krauss, Kathryn Miller, Sharon Sothern de Sanchez, Sonia K. Stoszek
(Westat, Rockville, MD); NICHD: George K. Siberry, Rohan Hazra,
Lynne M. Mofenson, Jennifer S. Read, Heather Watts (Eunice Kennedy
Shriver National Institute of Child Health and Human Development,
Bethesda, MD).
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