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Abstract. Hepatitis E virus (HEV) infection is associated with a high fatality rate among pregnant women, and ges-
tational complications have been reported among pregnant women infected with hepatitis A virus (HAV). The aim of this
study was to determine the seroprevalence of HAV and HEV infections among pregnant women in Haiti. We stratified the
population (n = 1,307) between West and non-West regions. Specimens were tested for total HAV antibody (anti-HAV),
and IgMand IgGHEVantibody (anti-HEV).Overall, 96.8%pregnantwomenwerepositive for total anti-HAV, 10.3% for IgG
anti-HEV, and 0.3% for IgM anti-HEV. The prevalence of IgG anti-HEV in the non-West region (12.3%) was significantly
greater than that in theWest region (5.3%) (P< 0.0001). Most pregnant women inHaiti had evidence of past exposure and
immunity to HAV. The non-West region had a higher prevalence of HEV. Improvement in water and sanitation will help in
the prevention and control of these infections in Haiti.

Globally, there are approximately 20 million new hepatitis E
virus (HEV) infections every year.More than threemillion acute
cases of hepatitis E and 44,000 hepatitis E–related deaths
were reported in 2015. Four of the sevenHEVgenotypesaffect
humans.1–4 However, there was a single human case of ge-
notype 7, which is found in camels. Genotypes 1 and 2 are a
major cause of large outbreaks and epidemics and are com-
monly seen in developing countries that lack access to safe
water, sanitation, and hygiene services, and where contami-
nated water is the main source of infection. Hepatitis E virus
infection is often a self-limiting disease. Hepatitis E virus ge-
notype 1 is associated with a high case fatality rate among
pregnant women, particularly during the third trimester.1 The
infection may cause maternal death (15–25%), intrauterine
fetal deaths, and postpartum hemorrhage.3 Hepatitis E virus
genotypes 1 and 3 have been reported in the Caribbean;
however, no data on HEV prevalence are available from
Haiti.1,4

Hepatitis A virus (HAV) has similar transmission routes to
HEV. It causes infection in an estimated 1.4 million people
worldwide each year, with 11–22% requiring hospitalization.5

There have been reports of associations between preterm
delivery and neonatal cholestasis of mothers infected with
HAV during the second and third trimesters, with gestational
complicationsdeveloping in 69%of pregnantwomen infected
with HAV.6,7 There are strategies to prevent HAV and HEV
infections through improvements in food and water safety,
such as implementation of theWater, Sanitation, and Hygiene
(WASH) program.8 The aim of this study was to determine the
seroprevalence of HAV and HEV infections among pregnant
women in Haiti.
In this study, we selected a total of 1,307 specimens from

6,241 residual serum specimens collected during the 2012
Biannual Sentinel Serosurvey for HIV among Pregnant
Women, which included 18 geographically representative
antenatal care sites. Further details on the sampling can be
found elsewhere.9 The protocol was approved by the Haiti
National Bioethics Committee and deemed nonhuman

subjects research for theCDC’s role of analyzing de-identified
specimens.
All 1,307 specimens were first tested for total HAV antibody

(anti-HAV) immunoglobulins (anti-HAV IgM/IgG) with an au-
tomated platform using a chemiluminescent immunoassay
(Vitros Eci; Ortho Clinical Diagnostics, Rochester, NY). Sam-
ples with ³ 1 signal-to-cutoff ratio were considered positive.
Only 1,279 (97.8%) specimens had sufficient volume for HEV
antibody (anti-HEV) IgM and anti-HEV IgG testing. Detection
of anti-HEV antibodies was performed using commercially
available enzyme immunoassays (Wantai Biopharmaceutical,
Inc., Beijing, China). Those that tested positive for anti-HEV
IgM were tested for HEV RNA as described previously.10

Demographic and socioeconomic characteristics (age,
education level, and marital status) were available for each
selected specimen. Age was categorized into five age groups
(15–19 years, 20–24 years, 25–29 years, 30–34 years, and ³ 35
years). Education level was categorized as no education, pri-
mary (1–8 years of school), secondary (9–12 years of school),
and postsecondary (any additional years after secondary
school). We adjusted for weights considering the selection
probability in each region. We evaluated the association be-
tween HAV and HEV seroprevalence by geographic region
anddemographic and socioeconomic characteristics using χ2

tests for independence. The analysiswas conducted in SAS v.
9.4 (The SAS Institute, Cary, NC). P-values £ 0.05 were con-
sidered statistically significant.
The age of pregnant women included in this study ranged

from 15 to 46 years. Of the 1,307 specimens tested for HAV,
96.8% (95%CI: 95.7–97.9) were positive for total anti-HAV. Of
the 1,279 specimens tested for HEV, 10.3% (95% CI:
8.4–12.3) were positive for anti-HEV IgG (Table 1) and 0.3%
(95% CI: 0.2–0.3) tested positive for anti-HEV IgM. Only one
sample was positive for both anti-HEV IgM and IgG. Hepatitis
E virus RNA was not detectable in any of the samples.
Total anti-HAV prevalence was similar in West and non-

West regions (Table 1). The prevalence of anti-HEV IgG in the
non-West region (12.3%) was greater than that in the West
region (5.3%) (P < 0.0001), but there was no significant dif-
ference between anti-HEV IgM positivity in theWest and non-
West regions (0.2% inWest versus0.3% innon-West,P=0.6).
Prevalence of total anti-HAV and anti-HEV IgG increased with
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age (Table 1). Both HAV and HEV infection prevalence in-
creasedwith increasing age.Comparedwith pregnantwomen
aged 15–19 years, women aged ³ 35 years had a higher
prevalence of both anti-HAV (98% versus 92%) and anti-HEV
IgG (16% versus 6%).
We evaluated the seroprevalence of HAV and HEV infec-

tions among pregnant women in Haiti because the morbidity
and mortality associated with HAV and HEV infections in-
crease significantly during pregnancy.1,7 Our findings dem-
onstrate that Haiti is highly endemic for HAV infections and
endemic for HEV infections.11,12 The 10-year cholera elimi-
nation plan launched in February 2013 by Haiti’s Ministry of
Public Health and Population and the National Directorate for
Potable Water and Sanitation aims to implement strategies to
improve WASH. According to the 2017 update and Sustain-
able Development Goals baselines on the progress on drink-
ing water, sanitation, and hygiene, Haiti had limited or no
progress in those areas.13 Hopefully, with WASH imple-
mentation, the rates of HAV and HEV infections will decrease.
We could not determine the HEV genotype/s circulating in

Haiti as none of the samples tested positive for HEV RNA.
However, it is possible that HEV genotypes prevalent in Haiti
are closer to those found in West Africa, such as genotypes 1
and 2, which pose increased mortality among pregnant
women.12,14

The anti-HEV IgG prevalence was lowest among the 15- to
19-year age group (6%), although prevalence steadily in-
creased with age. In a study conducted among pregnant
women in Durango, Mexico, the prevalence for anti-HEV IgG
also increased with age.15 In Burkina Faso, HEV seropreva-
lence in pregnant women was reported at 11.6%, and in
Gabon, it was reported at 14.1%, which are similar to the
seroprevalence rate we found in Haiti.16,17 The higher preva-
lenceofHEV in thenon-West region than theWest department
needs to be further investigated.
In conclusion,HAV is highly prevalent inHaiti. Given the very

high immunity against HAV, vaccination is not currently rec-
ommended in Haiti.11 Hepatitis E virus prevalence is in-
termediate with variability between regions. Improvement in

WASH will help in the prevention and control of HAV and HEV
infections in Haiti.
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