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Abstract

Objective

Namibia has been suffering from an outbreak of hepatitis E genotype 2 since 2017.

As nearly half of hepatitis E-related deaths were among pregnant and postpartum
women, we analysed maternal and fetal outcomes of pregnancies complicated by acute
hepatitis E and assessed whether HIV-status impacted on outcome.

Methods

A retrospective cross-sectional study was performed at Windhoek Hospital Complex.
Pregnant and postpartum women, admitted between 13 October 2017 and 31 May
2019 with reactive IgM for Hepatitis E, were included. Outcomes were acute liver
failure (ALF), maternal death, miscarriage, intra-uterine fetal death and neonatal
death. Odds ratios (OR) and 95% confidence interval (Cl) were calculated.

Results

Seventy women were included. ALF occurred in 28 (40.0%) of whom 13 died amounting
to a case fatality rate of 18.6%. Sixteen women (22.9%) were HIV infected, compared
10 16.8% among the general pregnant population (OR 1.47, 95% CI1 0.84-2.57, P = .17).
ALF occurred in 4/5 (80%) HIV infected women not adherent to antiretroviral therapy
compared to 1/8 (12.5%) women adherent to antiretroviral therapy (OR 28.0, 95% Cl
1.4-580.6). There were 10 miscarriages (14.3%), five intra-uterine fetal deaths (7.1%) and
four neonatal deaths (5.7%).

Conclusion

One in five pregnant women with Hepatitis E genotype 2 died, which is comparable
to genotype 1 outbreaks. Despite small numbers, HIV infected women receiving
antiretroviral therapy appear to be less likely to develop ALF in contrast with HIV
infected women not on treatment. As there is currently no curative treatment, this
phenomenon needs to be assessed in larger cohorts.



Introduction

Hepatitis E virus (HEV) is a leading cause of acute viral hepatitis in low- and middle-
income countries, with an estimated 20.1 million HEV infections and 70 000 deaths
annually. Epidemiology and clinical presentation differ in the four main genotypes
that may infect humans. Genotypes 1and 2 are transmitted via contaminated
drinking water, and outbreaks are mainly seen in Asia and Africa in regions with poor
sanitation, whereas genotypes 3 and 4 are transmitted through infected swine meat
and more common in high-income countries and Asia.?* Usually, HEV infection is
self-limiting with a low mortality rate. However, during pregnancy, a severe clinical
course is frequently seen with fulminant hepatic failure, high case fatality rates and
high rates of fetal complications such as miscarriage, stillbirth or premature birth.
These considerable adverse outcomes are particularly described in areas where
genotype 1is endemic, and confirmed in reports from genotype 2 endemic areas,
which is far less prevalent. However, it has not been identified in genotype 3 and 4
endemic areas.> The pathogenesis of the severe clinical course in pregnant women is
not fully understood. It has been suggested that it may be related to the suppressed
cellular immunity and immune response in general in pregnancy.® Currently there is no
approved effective treatment available for acute HEV infections.”®

Namibia has been suffering from an outbreak of HEV genotype 2 since December
2017, with more than 6000 infections reported from all 14 regions by August 2019.°
Nearly half of the deaths because of HEV were among pregnant and postpartum
women and HEV became the leading cause of maternal deaths in 2018-2019.%1°
Namibia had a high HIV prevalence estimated at 12.6% among adults aged 15-64
years in 2017." The impact of HIV/HEV co-infection on outcome is not yet clear. Some
studies reported a higher seroprevalence of HEV among people with HIV in the
general population, while others could not confirm this finding.”?" Infection with HEV
genotype 3 can develop into a chronic infection among immunosuppressed patients,
including HIV-infected persons with a low CD4 count, but this has not been described
for the other genotypes.*”? Considering pregnant women there is hardly any data on
HIV/HEV co-infection since most previous genotype 1 and 2 outbreaks occurred in
regions with a low HIV prevalence.

As data on outcome of hepatitis E in pregnant women in the setting of an HEV
genotype 2 outbreak are still scare, in particular with a focus on HIV infected women,
our aim was to analyse maternal and fetal outcomes of pregnancies complicated by
acute HEV in Namibia and assess whether HIV status had clinical implications in our

cohort.
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Methods

Study design and setting

This retrospective cross-sectional study was performed in Windhoek Hospital
Complex, which has around 12 000 births annually. The first HEV case of the outbreak
in Namibia was reported on 13 October 2017 in Khomas region, in which the capital
Windhoek is located. The outbreak continued in the city and by August 2019, there
were 6151 reported cases nationally and the outbreak had spread to 10 of the 14
regions with sporadic cases in the other regions as well.” The national case fatality
rate (CFR) was 0.9% with 56 fatalities.” The majority of HEV cases were reported to be
among people from informal settlements. These settlements are densely populated
with limited access to sanitation, safe drinking water and hygiene. Most people

live in the capital for work but travel to different parts of the country to visit family
members several times a year. This continuous movement to different regions has
likely facilitated the spread of HEV throughout the country. In 2018, two blood samples
were tested for genotyping and showed HEV genotype 2. There are reports from two
previous outbreaks in Namibia. Both were in the informal settlements of Rundu, a town
in northern Namibia, of which the first outbreak was in 1983 because of HEV genotype
1and the second outbreak in 1995 because of genotype 2.'"® Whereas most outbreaks
last on average a year, the outbreak in Namibia which started in 2017 has been
ongoing for more than 3 years.?

According to the national HIV guidelines, all adults with HIV are started on
antiretroviral therapy (ART) in Namibia, regardless of CD4 count or clinical stage.' In
comparison to their neighbouring countries, Namibia performs well in implementation
of the ART services: in 2017, 97.1% of HIV-infected females were on ART and of these,
92.2% were virally suppressed.”

Study population and data collection

All pregnant women and women whose pregnancy was terminated less than 42 days
earlier, who were admitted to Windhoek Hospital Complex between 13 October 2017
and 31 May 2019 with acute HEV, con- firmed by a reactive HEV immunoglobulin M
(IgM), were eligible for inclusion in this study. Women were excluded if no positive
IgM test result was available, the woman was not admitted to a health facility, her
pregnancy or recent pregnancy could not be confirmed, or her clinical file could

not be traced. The Ministry of Health and Social Services, together with the World
Health Organization, developed clinical management guidelines, recommending

all pregnant and postpartum women with jaundice to be admitted and tested for
reactive HEV IgM, regardless if other clinical symptoms were present. Therefore, many
women with mild disease were admitted and included in our cohort.



Cases were identified using a list of all suspected HEV cases in Khomas region

from the Ministry of Health and Social Sciences of Namibia, which was established
from the start of the outbreak, as hepatitis E is a notifiable disease. Because of
budget restrictions, it was not possible to apply this list to other affected regions.
Nevertheless, our cohort included the majority of pregnant women with HEV in
Namibia, as the capital and it’s referring regions were most severely affected by the
outbreak. In the referring regions intensive care unit (ICU) facilities were not available
and nearly all pregnant women with a confirmed HEV infection were therefore
transferred to our study site for further monitoring and care. In the hospital complex
the capital ICU facilities were available to provide supportive care for patients with
ALF.

For identification of possible missed cases, data from the National Maternal Death
Review Committee of the Ministry of Health and Social Services was used. This
committee analysed all maternal deaths occurring in the country between 1Ist of April
2018 and 31st of March 2019 and all cases of severe morbidity between 1st of March
2018 and 3ist of May 2018 in the capital and between 1st of October 2018 till 31st of
March 2019 nationally.’®”® Considering the severe clinical course among pregnant
women, these cohorts contained many women with complicated pregnancies
because of HEV.

For identified cases, data were collected anonymously from medical records using

a structured data collection tool, including socio- demographic characteristics,
maternal outcomes, fetal outcomes, obstetric complications, signs of liver failure and
HIV status. This was done by AH and MC and verified by SH and MJ, both medical
doctors with several years of experience providing obstetric care in Namibia.

Laboratory test results on admission and the most abnormal value during admission
were collected from the database of the National Institute of Pathology, including
alanine aspartate aminotransferases, alanine aminotransferases, bilirubin,
haemoglobin, platelets, creatinine and international normalized ratio (INR). Serology
test for hepatitis A, B and C were performed by Alinity Abbott. Hepatitis E serology
was performed using Aria rapid tests. Glucose values were obtained through capillary
blood tests. If the woman was HIV infected, data on ART treatment adherence, latest
CD4 count and viral load value were retrieved from medical records, the database

of the National Institute of Pathology and additional information was collected
through the ART clinic the patient was attending. Data regarding fetal outcome

was obtained from the woman’s medical record. If a neonate had been admitted to
neonatal ICU, survival status was obtained from neonatal ICU admission records. No
neonate was tested for vertical transmission of HEV, as PCR testing was not available.

@
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HIV prevalence among the general pregnant population was collected through the
Prevention Mother to Child Transmission Program of the Ministry of Health and Social
Services.

Outcomes and data analysis

Main maternal outcomes were number of women with acute liver failure (ALF)

and death. ALF was defined according to the definition of European Association

for the Study of the Liver; acute abnormality of liver blood tests(elevated serum
transaminases) in an individual without underlying chronic liver disease followed

by hepatic encephalopathy of any grade and a INR > 1.5.” Severity of hepatic
encephalopathy was graded using the West Haven Criteria, ranging from grade 1 with
mild altered mental stage up to grade 4 which is complete coma. Acute hepatitis B
was identified with a reactive test for IgM anti-HBc. Chronic hepatitis B was diagnosed
when a woman had a reactive test for both HBsAG and anti-HBc. Hypoglycaemia
was defined as any capillary blood glucose <4.0 mmol/L. Postpartum haemorrhage
was defined as 1000 mL blood loss after birth. Premature birth was defined as birth
between 26 weeks and 0 days of gestation and 36 weeks and 6 days. Intra-uterine
fetal death was defined as a death before birth in a fetus with a gestational age of 26
weeks and 0 days or more. For miscarriage, the threshold of less than 26 weeks and

0 days was used. Neonatal death was death during the first 28 days of life. All results
were reported as numbers (n) and frequencies (%). An ART defaulter was defined

as any woman who interrupted her treatment and missed at least one clinic visit."
Maternal case fatality rate was defined as the number of maternal deaths divided

by the number of pregnancies complicated by acute hepatitis E and presented as a
percentage. Fetal case fatality rate was defined as the number of intra-uterine fetal
deaths and neonatal deaths, divided by the number of pregnancies complicated by
acute hepatitis E and presented as a percentage.

Continuous variables are presented as means with standard deviations and
differences in normally distributed variables were assessed using a student t-test.
Missing data were assumed to be ‘no’ for categorical data, whereas complete case
analysis was used to handle missing data for continuous variables and data regarding
ART adherence. Categorical variables are presented as percentages. Differences
were assessed using chi-square test or Fisher’s Exact test when indicated and odds
ratios (OR) with 95% confidence intervals (Cl) are presented. Statistical significance
was assumed at a two-sided value of P <.05. Data analysis was per- formed with SPSS
version 26. We followed the STROBE reporting guidelines.



Table 1. Baseline characteristics

Variables N =70 (%)
Age (years)
<20 3(4.3)
20-34 60(85.7)
=35 7(10.0)
Parity
Para 0 9(12.9)
Para1-3 51(72.9)
.4 8(1.4)
Unknown 2(2.9)
Gestational age on admission (weeks + days )
<13+0 6(8.6)
183+0-25+6 14 (20.0)
26+0-36+6 34(48.6)
287+0 5(7.1)
Unknown 1(15.7)
HIV status
Positive 16 (22.9)
Negative 52(74.3)
Unknown 2(2.9)
Hepatitis
Hepatitis A 0(0)
Hepatitis B, acute 0(0)
Hepatitis B, chronic 4(5.7)
Hepatitis C 0(0)
Pregnancy outcome
Vaginal birth 37 (52.9)
Caesaren section 5(7.)
Miscarriage 10 (14.3)
Still pregnant at discharge 18(25.7)
Maternal outcome
Died 13(18.6)
Survived 53(75.7)

Values are n (%).

E
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Table 2. Characteristics of women with acute liver failure compared to no acute liver failure.

ALF No ALF Allwomen

Total n=28 n=42 n=70 OR(95% Cl) p value
Age 26.5+4.8 28.7+5.7 27.8+5.4 0.1
Third trimester® 23(82.) 24 (57.1) 47 (67.1) OR3.45(1.1-10.8) 0.04
Pregnancy
outcome at
discharge

Given birth/ | 25(89.3) 27 (64.3) 52(74.3) OR4.63(1.2-17.9) 0.03

miscarried

Still 3(10.7) 15(35.7) 18 (25.7)

pregnant
HIV-status 5(17.9) 1(26.2) 16 (22.9) OR0.61(0.2-2.0) 0.56

On ART 1(20.0) 7(63.6) 8(50.0) ORO0.14(0.0-1.8) 0.28

ART 4(80.0) 1(9.0) 5(31.3) OR28.0(1.4 - 0.03

defaulted/ 580.6)

interrupted

Unknown 0(0) 3(27.3) 3(18.8)

if on

treatment
Encephalopathy 28(100) 0(0) 28 (40.0)

None 0(0) 0(0) 42 (60.0)

Grade 1 1(3.6) 0(0) 1(1.4)

Grade 2 0(0) 0(0) 0(0)

Grade 3 6(21.4) 0(0) 6(8.6)

Grade 4 20(71.4) 0(0) 20 (28.6)

Grade not 1(3.6) 0(0) 1(1.4)

specified
Hypoglycemia 21(75.0) 17 (40.5) 38(54.3) OR4.41(1.5-12.7) 0.01
Mechanical 24(85.7) 0(0) 24(34.3)
ventilation
INR 6.2+3.1 1.7+£0.7 3.4+29 <0.01
ASTIU/L 2874 +2232 1925 £1610 2302 +£1924 0.06
admission
AST IU/L highest 3118 + 2579 2487 £1725 2734 + 2106 0.27
ALT IU/L 1827 + 847 1512 £ 1150 1634 1047 0.23
admission
ALT IU/L highest 1929 +983 1770 1M 1832 £1058 0.55
Total bilirubin mg/ 225+ 95 183 £101 199 +100 0.1
dL admission
Total bilirubin mg/ = 278 £109 223+132 244 +£126 0.08
dL highest

Values are mean * standard deviation, n (%) and odds ratio (5% confidence interval).

ALF, acute liver failure; OR, odds ratio; Cl, confidence interval; ARV, antiretroviral treatment ; INR, international normalized
ratio; AST, alanine aspartate aminotransferases; ALT, alanine aminotransferases.

°= 26 weeks completed weeks of gestation.




Results

Seventy women were included into this study. The Ministry data identified 196 women
who had been pregnant or recently pregnant and suspected to have contracted
hepatitis E. Of these, 57 women had not been admitted to a health facility or tested
for HEV. Four women had a negative IgM result and for 59 women it was indicated
they were tested for HEV, but no IgM result could be found on the system. We were
unable to trace medical records of 20/76 women, so 56 women were included in

our study from the Ministry’s data. An additional 14 women were identified through
the national severe morbidity and mortality registries. Table 1shows the baseline
characteristics of the 70 women in our cohort.

Maternal outcome

ALF occurred in 28/70 (40.0%) women, of whom 13 died leading to a maternal case
fatality rate of 18.6%. Twelve women died because of fulminant liver failure after
being in ICU for several days with hepatic encephalopathy grade 4 and one woman
died because of hypovolemic shock secondary to postpartum haemorrhage and
disseminated coagulopathy. Table 2 compares the characteristics of women who
developed ALF and women without ALF. Women with ALF, compared to women
without ALF, were more frequently in the third trimester, OR 3.45 (95% CI11.10-10.83, P =
.04), had one or more episodes of hypoglycaemia, OR 4.41 (95% Cl 1.54-12.66, P = .01),
and had a higher INR (6.2 + 3.1, compared to 1.7 + 0.7, P < .01). Women with ALF were
more likely to give birth or lose their pregnancy because of a miscarriage compared to
women without ALF during their admission for acute HEV, OR 4.63 (95% CI11.20-17.93,
P =.03). Of the women with ALF, 20/28 (71.4%) developed hepatic encephalopathy
grade 4 and 24/28 (85.7%) needed mechanical ventilation. An INR »1.5 was found in
42/70 (60.0%) of our study population. We identified a trend of higher elevated serum
transaminases for women with ALF. For six patients with ALF birth was complicated by
postpartum haemorrhage. Two women developed pregnancy-induced hypertension
and four had pre-existent hypertension. There were no other hypertension-related
complications such as pre-eclampsia/eclampsia.

HIV

In our study population 16/70 (22.9%) women were HIV infected, compared to a
prevalence of 16.8% among the general pregnant population in Namibia in 2018,
which was not significantly higher OR 1.47, 95% CI 0.84-2.57, P = .17).° Among the
women with ALF, HIV prevalence was lower compared to women without ALF (17.9% vs
26.2%), but there was no statistical significance (OR 0.61, Cl 0.19- 2.01, P = .56). Notably
4/5 HIV infected women who interrupted their ART (80%) developed ALF compared to

N
w

£ 191dpy)d



144

Table 3. Details of HIV positive women with acute hepatitis E during pregnancy

Outcome Gestationalage = ARV adherence = ARV regimen CD4 cells/mm3 | Viral load Comments
(copies/mL)

1 ALF - died 3rd trimester On treatment TDF/3TC/ AZT/ <20 copies 2nd line
ATVr regimen?®
2 ALF - died 3rd trimester Defaulted N/A 279
3 ALF - survived | 3rd trimester Defaulted 739
4 ALF - survived | 3rd trimester Defaulted TDF/3TC/EFV 560 Restarted in
ICU 2 weeks
after onset ALF
5 ALF - survived = 2nd trimester See comments TDF/FTC/EFV 639 No ARVs
fromday1
admission,
ALF onday5,
restarted ARVs
inICUonday7
é No ALF 3rd trimester On treatment TDF/FTC/EFV <20 copies
7 No ALF 3rd trimester On treatment Unknown <20 copies
8 No ALF 3rd trimester On treatment TDF/AZT/3TC/ <20 copies 2nd line
LPV-r regimen?®
9 No ALF 3rd trimester Defaulted TDF/FTC/EFV 329 Restarted on
admission
before signs
ALF
10 | NoALF 2nd trimester Unknown
n No ALF 2nd trimester On treatment TDF/3TC/EFV
12 No ALF 1st trimester Unknown Started in 2016,
lost to follow up
13 No ALF 3rd trimester On treatment TDF/FTC/EFV 559 <20 copies
14 | No ALF 3rd trimester On treatment TDF/3TC/AZT/ <20 copies
ATVr
15 NoALF 3rd trimester Unknown <20 copies
16  NoALF 3rd trimester On treatment TDF/FTC/EFV 600 <20 copies

All available data is presented.

ARV, antiretroviral; ALF, acute liver failure; TDF, tenofovir; 3TC, lamivudine; AZT, zidovudine; ATVr, atazanavir/ritonavir; N/A not
applicable, EFV, efavirenz; ICU, intensive care unit; LPV-r, lopinavir/ritonavir.

?no recent amendments in drug regimen.

1/8 (12.5%) HIV infected women adherent to their ART (OR 28.0, 5% CI1.4-580.6, P =
.03). Table 3 presents the ART regimen, adherence, most recent available CD4 count
and viral load of all HIV-infected women in our study. One woman with ALF forgot her
ART when she was admitted for observation with HEV infection during pregnancy in

a stable condition. She developed encephalopathy 5 days after admission and was
transferred to ICU where she developed hepatic encephalopathy grade 3. Her ART
was restarted 7 days after admission and she fully recovered. For three women we
were unable to trace information regarding their ART regimen or adherence, of whom
one woman had a recent viral load blood test indicating she was virally suppressed
and therefore on treatment.



Twelve (75.0%) HIV positive women were in the third trimester, compared to 35/54
(64.8%) HIV negative women, which was not a significant difference (P = .45). For
women in the third trimester, there was a trend of a lower HIV prevalence in women
with ALF compared to women without ALF (17.4% vs 33.3%, OR 0.42, 95% CI 0.11-1.66, P

=.21).

= 37 weeks (n=5) < 26 weeks (n=20)

Fetal outcome n=70

1, 1%

4; 6%

u Alive

32-36 weeks (n=10) » Still pregnant after

recovery HEV
Neonatal ICU

1;10%
= Miscarriage
= [UFD

Neonatal death

Unknown

GA unknown (n=11)

26-31 weeks (n=24)

PRl
;9%

3;12%

12;8%
‘

5;21%

1;9%‘

1; 9%

4;17%

Figure 1. Fetal outcome according to gestational age
Largest pie chart presents fetal outcome of the complete cohort. Smaller pie charts present fetal outcome based on
gestational age at end of pregnancy. One woman died while still pregnant, fetal outcome in this woman was counted as intra-

uterine fetal death.
NICU, neonatal intensive care unit; IUFD, intra-uterine fetal death; GA, gestational age.
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Fetal outcome

Even though only 5/70 (7.1%) of the women had a term pregnancy at the time they
were admitted with acute HEV, 42/70 (60.0%) gave birth during admission for HEV
and 10/70 (14.3%) had a miscarriage. One woman died while still pregnant and only
17/70 (24.3%) were discharged still pregnant after they had recovered from their
HEV infection. There were five intra-uterine fetal deaths and four neonatal deaths
leading to a fetal-neonatal case fatality rate of 12.9%. Six neonates were admitted to
neonatal ICU and we were unable to verify whether they were discharged alive. One
woman gave birth at 35 weeks of gestation but was admitted postpartum with signs
of ALF and no information regarding fetal outcome was available. Figure 1 presents
the fetal outcome of our cohort, according to gestational age at the time of HEV
infection. Preterm birth took place among 30/70 (42.9%) women and 20 neonates
needed admission to neonatal ICU for this reason.

Discussion

In our cohort of pregnant women with acute hepatitis E in the setting of an HEV
genotype 2 outbreak we identified a high maternal case fatality rate, as well as a high
fetal case fatality rate. Women who were HIV positive seemed to be more frequently
infected with HEV, although not statistically significant. Also HIV infected women
appeared to have a better outcome, especially when on ART.

To our knowledge, this is the first cohort reporting acute HEV in pregnancy caused
by genotype 2. Our high maternal case fatality rate corresponds with the available
literature for genotype 1, as well as the more severe outcome among women in

the third trimester and a high mortality rate among women who develop ALF.52°

A systematic review and meta-analysis performed by Jin et al, identified a CFR of
21%, reporting on 3968 pregnancies from both community-based and facility-based
studies, whereas Berglov et al, identified a CFR of 26%, reporting on 1338 pregnancies
from facility-based studies only.>2° It’s important to realize, even though most review
articles present CFR for genotype 1 and 2 combined, data regarding pregnancy
outcomes of genotype 2 are actually scarce as genotype 1is far more prevalent,
especially in Asia.>%420-22 Besides Namibia, genotype 2 has only been identified in
Mexico, Chad, Nigeria, Burkina Faso and Central African Republic.?224 Berglov et al?®
solely included studies from areas with genotype 1. Jin et al included only one report
from an African country where genotype 2 was prevalent, namely Central African
Republic, reporting on seven pregnant women with acute HEV, of which one died.?®
We were able to identity one additional study from Chad, reporting on four pregnant
women with acute HEV, of whom two died.?¢



Our fetal outcome also corresponds with the fetal outcome identified in cohorts
reporting on genotype 1. The review of Berglov included miscarriage in the intra-
uterine stillbirth rate and identified a stillbirth rate of 33% and a neonatal CFR of
8%:.2° Jin et al® identified a fetal case fatality rate of 34%, but it is unclear whether
miscarriages were included in their definition. Berglov et al?® reported a similar high
premature birth rate to ours of 52%. There was no premature birth rate available in
the report of Jin et al®* We did not test for vertical transmission in our cohort. Berglov
et al reported a vertical transmission rate ranging from 28% to 79%, based on the
findings of five studies.?°

This is one of the first cohorts reporting on the outcome of pregnant women with
HIV and acute HEV. The literature is scarce regarding the clinical impact of HIV/HEV
co-infection in pregnant women, as in most of the areas with outbreaks of genotype
1and 2 there was a low HIV prevalence. Firstly, we identified a slightly higher HIV
prevalence in our cohort, compared to the general pregnant population, although
not statistically significant. This finding may suggest that HIV positive women

are more easily infected by HEV. For all genotypes, the literature is conflicting on
whether or not there is a higher seroprevalence of HEV among people with HIV.121
We found three reports from other African countries. Only in the report from Gabon,
a slightly higher sero-prevalence was reported among 183 asymptomatic HIV
positive pregnant women, as 7% were IgG positive for HEV, compared with 5% of
their control group.? In a Ethiopian cohort with 386 asymptomatic pregnant women,
31.6% were IgG positive and two women were IgM positive. Only 18 women were HIV
positive and HEV prevalence did not differ between both groups.?® In the Central
African Republic, they found a seroprevalence of 68% among 200 HIV positive
adults, which was comparable to the general population.?® Secondly, in our cohort
of HIV infected women, in particular those receiving ART, appeared to be at lower
risk of a severe clinical course including developing ALF. Although this finding needs
to be interpretated with caution because of the small numbers, it is an interesting
observation as, with most infections among HIV infected individuals, a more severe
outcome could be anticipated. Possible mechanisms contributing to our observations
are a reduced immune response, resulting in a mitigated level of hepatitis or a direct
effect of the antiretroviral therapy against HEV. Among the eight women on ART
there were four different drug regimens and therefore we could not further assess the

potential protective role of individual ART drugs. Also the duration of pregnancy could

not explain this finding as the number of women in the third trimester appeared to
be similar for both HIV positive and negative women. Furthermore, a similar trend of
a lower HIV prevalence among women with ALF compared to no ALF was identified,

=
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when analysing data of women in the third trimester only. To our knowledge, there
are no studies available reporting the outcome of pregnant women with acute HEV
comparing HIV infected and non-infected women. However, a recent large meta-
analysis revealed that ongoing chronic HEV was seen significantly less frequently
among HIV infected adults in comparison to transplant recipients, which also
suggests that HIV infected adults tend to clear the HEV virus more easily com- pared
to those who are not infected.?

We identified a trend of higher elevated serum transaminases for women with ALF
compared to women without ALF, which was not significant and there was a very
wide range for these parameters. This is most likely explained by a large variation in
condition on admission of the women. While some women presented asymptomatic,
others presented after the onset of signs of acute liver failure and a few women only
presented in the terminal phase when serum transaminases are decreasing again.

The hepatitis E outbreak had a significant impact on the limited resources of the
public healthcare system of Namibia. There were only 14 ICU beds available in

the hospital complex in the capital, serving the entire population. A woman with
hepatic encephalopathy because of HEV often needed ventilatory support for two
to three weeks. Since the start of the outbreak on average one to two ICU beds have
been occupied by a young woman with HEV. This increased demand on an already
overburdened ICU resulted in more referrals to ICUs of private institutions, resulting
in high costs for the Ministry of Health. Similar problems were seen at the neonatal
ICU, because of the high frequency of extreme premature birth of HEV infected
women. Lastly, the frequent loss of a young woman and unavailability of an effective
treatment had an enormous impact on the mental well-being of our staff. The number
of maternal deaths has nearly doubled since the start of the outbreak. One of the
consultants stated: ‘it feels like the HIV era, when we could only hope for the best’.

In our facility we experienced challenges with providing good care to the HEV
patients, because of unfamiliarity with the disease, fear of transmission and lack of
resources. Especially at the start of the epidemic, several women were misdiagnosed
with alcohol intoxication when they presented with hepatic encephalopathy. Others
were brought in by the police, accused of performing an illegal abortion when

they had a spontaneous premature birth at home. Furthermore, out of fear for
transmission, observations were not always done as requested and subsequently
deterioration was noted at a late stage. As a result of limited availability of glucose
strips, diagnosis of hypoglycaemia was in some cases delayed until clinical symptoms
were present. We feel glucose monitoring is essential for all pregnant women with
acute HEV, as hypoglycaemia was often the first sign of the progression towards



acute liver failure. To improve care, healthcare workers working in regions affected by

the HEV outbreak, were trained in the management of pregnant women with jaundice.

This was through video conferencing and sharing management guidelines, which
resulted in the provision of better care.

Our study has several limitations. Firstly, there might have been selection bias as
hospitalized women were included only. We identified additional patients through our
severe morbidity and mortality registry and it is highly likely that the true case fatality
rate might be lower. Secondly, our cohort was small and because of the retrospective
design some important data, such as HIV status of two women or ART regimen of four
women, were missing. Thirdly, we did not determine the HEV genotype or subtype

in our cohort, while genotype 2 has been proven to be the causative agent of the
outbreak. Lastly, we did not test for vertical transmission from mother to baby, which
may have assisted with the interpretation of our poor fetal outcome. A prospective
cohort with larger numbers may have resulted in more answers but was not feasible
because of limited resources and the sudden onset of the outbreak.

Conclusion

Hepatitis E is a disease with many faces: while sporadic chronic HEV infections in
immunosuppressed individuals and extrahepatic manifestations are of main interest
in high-income countries, low- and middle-income countries suffer from endemic
outbreaks involving large populations causing a high mortality in pregnant women.
HEV genotype 2 infections and outcome of pregnancy have not been studied in detail
previously. This retrospective study shows a mortality rate of almost 20% caused by
an ongoing HEV genotype 2 outbreak in Namibia, which is similar to outbreaks with
genotype 1. For the first time it was possible to study a potential role of underlying
HIV infection and ART in pregnant women threatened by HEV infection. Despite the
total numbers being low, it is surprising that HIV infected women in particular those
on ART, seem to be less likely to developed acute liver failure in contrast with non-
HIV infected pregnant women. These data for the first time indicate that underlying
HIV infection or the ART itself might attenuate the severity of HEV genotype 2
infections in pregnant women. More research is urgently needed to confirm or refute
this phenomenon in larger cohorts. Understanding the underlying mechanism may
potentially lead to treatment options to alter the often fatal outcome of this disease
among pregnant women.
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