N

N

Traditional medicine consumption in postpartum for
HBV-infected women enrolled in the ANRS 12345 TA
PROHM study in Cambodia

Sotheara Moeung, Francois Chassagne, Sophie Goyet, Sovann Nhoeung,
Lynecta Sun, Dorina Yang, Steve Vilhem, Bunnet Dim, Socheat Ly, Linda

Sov, et al.

» To cite this version:

Sotheara Moeung, Francgois Chassagne, Sophie Goyet, Sovann Nhoeung, Lynecta Sun, et al.. Tradi-
tional medicine consumption in postpartum for HBV-infected women enrolled in the ANRS 12345 TA
PROHM study in Cambodia. PLoS ONE, 2023, 18 (8), pp.e0288389. 10.1371/journal.pone.0288389 .
hal-04729701

HAL Id: hal-04729701
https://ut3-toulouseinp.hal.science/hal-04729701v1
Submitted on 10 Oct 2024

HAL is a multi-disciplinary open access L’archive ouverte pluridisciplinaire HAL, est
archive for the deposit and dissemination of sci- destinée au dépot et a la diffusion de documents
entific research documents, whether they are pub- scientifiques de niveau recherche, publiés ou non,
lished or not. The documents may come from émanant des établissements d’enseignement et de
teaching and research institutions in France or recherche frangais ou étrangers, des laboratoires
abroad, or from public or private research centers. publics ou privés.

Distributed under a Creative Commons Attribution 4.0 International License


https://ut3-toulouseinp.hal.science/hal-04729701v1
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://hal.archives-ouvertes.fr

PLOS ONE

Check for
updates

G OPEN ACCESS

Citation: Moeung S, Chassagne F, Goyet S,
Nhoeung S, Sun L, Yang D, et al. (2023) Traditional
medicine consumption in postpartum for HBV-
infected women enrolled in the ANRS 12345 TA
PROHM study in Cambodia. PLoS ONE 18(8):
€0288389. https://doi.org/10.1371/journal.
pone.0288389

Editor: Marcello Iriti, University of Milan, ITALY
Received: December 16, 2022

Accepted: June 26, 2023

Published: August 10, 2023

Peer Review History: PLOS recognizes the
benefits of transparency in the peer review
process; therefore, we enable the publication of
all of the content of peer review and author
responses alongside final, published articles. The
editorial history of this article is available here:
https://doi.org/10.1371/journal.pone.0288389

Copyright: © 2023 Moeung et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: The study data will
not be publicly available because they are sensitive
health data that could compromise the
confidentiality of the patients included. This is in

Traditional medicine consumption in
postpartum for HBV-infected women enrolled
in the ANRS 12345 TA PROHM study in
Cambodia

Sotheara Moeung®'*, Francois Chassagne?, Sophie Goyet®, Sovann Nhoeung®,
Lynecta Sun®, Dorina Yang®, Steve Vilhem®®?, Bunnet Dim*, Socheat Ly?, Linda Sov*,
Vouchleang Sreng*, Sokda Chorn*, Samsorphea Chhun?, Laurence Borand®,

Sothea Kim®, Olivier Segeral®®

1 GMO, University of Health Sciences, Phnom Penh, Cambodia, 2 UMR 152 PharmaDeyv, Université de
Toulouse, IRD, UPS, Nice, France, 3 “Independent Researcher”, 7 Passage du Clair Matin, Annecy le Vieux,
France, 4 Epidemiology and Public Health Unit, Institut Pasteur du Cambodge, Phnom Penh, Cambodia,

5 Faculty of Pharmacy, University of Health Sciences, Phnom Penh, Cambodia, 6 Faculty of Medicine,
University of Health Sciences, Phnom Penh, Cambodia, 7 Obstetric Department, Calmette Hospital, Phnom
Penh, Cambodia, 8 ANRS, University of Health Sciences, Phnom Penh, Cambodia, 9 HIV Unit, Infectious
Diseases Department, Geneva University Hospital, Geneva, Switzerland

* sothearamoeung @ymail.com

Abstract

In Cambodia, traditional medicine was commonly described as being used by pregnant
women at two time points: one month before birth and during early postpartum. The present
study aims to describe traditional medicine consumption during postpartum phase for
women enrolled in the TA PROHM study and to investigate the possible association
between traditional medicine consumption and acute liver toxicity. An ethnobotanical survey
was conducted in 2 groups of HBV-infected pregnant women (with and without postpartum
hepatocellular injury) enrolled in the study. Hepatocellular injury was defined by having Ala-
nine Aminotransferase (ALT) > 2.5 times the Upper Limit of Normal (ULN = 40 U/L) at the 6"
week postpartum visit. Interviews were done using a standardized questionnaire. Plant sam-
ples were collected and later identified by two traditional healers. Chi-square test was used
to find the association between hepatocellular injury and traditional medicine consumption
or a specific plant species. In total, 75 women were enrolled and 52 (69.3%) used at least
one traditional remedy composed of 123 different plants and 12 alcoholic macerations of
porcupine stomach. Orally consuming at least one remedy with alcohol was significantly
associated with hepatocellular injury (33% vs 13%, p = 0.034). Among the 123 plants spe-
cies identified, four were found to be associated with hepatocellular injury, namely Amphi-
neurion marginatum (Roxb.) D.J.Middleton [Apocynaceae] (p = 0.022), Selaginella
tamariscina (P.Beauv.) Spring [Selaginellaceae] (p = 0.048), Mitragyna speciosa Korth.
[Rubiaceae] (p = 0.099) and Tetracera indica (Christm. & Panz.) Merr. [Dilleniaceae] (p =
0.079). Consumption of traditional medicine in postpartum is a common practice for women
enrolled in the TA PROHM study. Alcohol-based remedies may exacerbate the risk of acute
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hepatocellular injury in HBV-infected women already exposed to immune restoration. The
complex mixtures of herbs need to be further evaluated by in vitro and in vivo studies.

Introduction

Among the estimated 257 millions of people living with Hepatitis B virus (HBV) infection,
45% are in the Western Pacific Region, which includes Cambodia [1]. The majority of the
HBV epidemic is driven by perinatal transmission-infection transmitted from mother-to-
child during the third trimester of pregnancy in utero or at delivery [2]. In 2017, in Cambodia,
the prevalence of HBV infection among pregnant women was estimated to be 4.4% [3]. From
2017 to 2020, a multicenter interventional prospective study, the ANRS 12345 TA PROHM
study, was conducted to assess the effectiveness of an immunoglobulin (HBIg)-free strategy to
prevent HBV Mother-to-Child-Transmission (MTCT) in Cambodia. In this study, all women
enrolled were evaluated for liver disease at the 6™ week postpartum. During this evaluation,
several women experienced elevated liver transaminase level and, after exclusion of other
potential causes (alcohol consumption, medication, HIV, HCV, HAV and HEV infections),
the immune restoration and the use of traditional medicine (TM) in early postpartum phase
were identified as possible explanations.

Historically, Khmer medicine is based on the use of natural substances (e.g., herbs, animals,
minerals) and traditional practices (e.g., dermabrasive practices, spiritual rites) [4]. Nowadays,
it continues to play a significant role in the daily life of Cambodian people. During pregnancy,
traditional medicine is commonly described as being used at two time points: one month
before birth to facilitate the delivery and during early postpartum phase to increase the breast
milk production and prevent “toas” (multi-factorial physical and psychological postpartum
disorders) [5]. Herbal treatments used to treat or prevent postpartum disorders are sometimes
prepared in alcohol, and thus could present a risk of liver toxicity. Furthermore, herbal medi-
cines are also used for the treatment of liver diseases. Some of these plants are reported to be
hepatotoxic [6]. Drug-induced liver injury (DILI) following herbal medicine consumption
have already been reported in China [7] and Korea [8]. Adverse effects of Cambodian tradi-
tional medicine used during pregnancy and postpartum are poorly described, specifically in
HBV-infected pregnant women at risk of liver disease.

The present study aims to describe traditional medicine consumption during postpartum
phase for women enrolled in the TA PROHM study in terms of ingredients used (plants, ani-
mals, minerals, etc.), and method of preparation and administration, as well as to investigate
the possible association between traditional medicine consumption and acute liver toxicity.

Materials and methods

This study is a retrospective ethnobotanical survey nested in the ANRS 12345 TA PROHM
study (ClinicalTrials.gov identifier: NCT02937779). The ANRS TA PROHM study is a multi-
center observational and interventional prospective study conducted in five maternities in
Cambodia from October 2017 to October 2019 aiming to assess the effectiveness of a HBIg
-free strategy to prevent HBV MTCT based on 1/ the use of HBsAg and HBeAg rapid diagnos-
tics tests (RDTs) and ALT level serial algorithm to identify women at risk of HBV MTCT 2/ a
preventive treatment by tenofovir disoproxil fumarate (TDF) from 24 weeks of pregnancy for
eligible pregnant women 3/ an early vaccination at birth (< 2 hours of life) for all newborns.
Eligibility criteria for ANRS 12345 TA PROHM study were pregnant women aged 18 or over
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on the day of inclusion, tested positive for HBsAg and having signed the study informed con-
sents. Liver disease assessment was performed at the 6™ week postpartum for all women
enrolled, including liver-function tests.

Study population

Two groups of women (with and without post-partum hepatocellular injury) were selected
from the ANRS 12345 TA PROHM study’s database. Hepatocellular injury was defined by
having Alanine Aminotransferase (ALT) > 2.5 times the Upper Limit of Normal (ULN = 40
U/L). The first group consisted of women included in the ANRS 12345 TA PROHM study
with normal ALT at inclusion visit but with ALT > 2.5 times the Upper Limit of Normal
(ULN = 40 U/L) at the 6™ week postpartum visit without common risk factors of hepatotoxic-
ity (chronic alcohol consumption, use of drugs with known hepatotoxicity potential, HIV,
HCV, HAV and HEV infections). The other group (control group) consisted of women with
normal ALT both at inclusion visit in the ANRS 12345 TA PROHM study and at the 6™ week
postpartum visit. The participants of the second group were randomly selected from the
ANRS 12345 TA PROHM study’s database.

Ethical consideration

The study was approved by the National Ethics Committee for Health Research (NECHR) of
Cambodia (N* 107, April 29, 2019) and the scientific advisory board of the TA PROHM study.
All participants signed a written informed consent before entering the TA PROHM study. The
participants who were selected for this ethnobotanical study signed another written informed
consent before the interview started. The sponsor (French National Agency for Research on
AIDS, Viral Hepatitis and Emerging Infectious Diseases, ANRS-MIE) has approved the study
and the decision to submit the study for publication.

Data collection

After the informed consent was obtained, each woman was interviewed face-to-face in Khmer
language, preferably at their house by a previously trained interviewer using a standardized
questionnaire. When in-house interview was not possible, the interview was conducted by
phone. The liver transaminase level status of each woman was blinded to the person carrying
out the interview.

The questionnaire was developed based on the results of previous ethnobotanical studies
carried out in Cambodia [6, 9], and modified to meet the objectives of the present study. It was
then tested on 8 women to validate its use. The questionnaire consisted of two parts. The first
part detailed sociodemographic information, the traditional remedies consumed and their
period of consumption (during pregnancy or postpartum), as well as the western-medicine
consumption. Then, for each type of traditional remedy (e.g., preparations containing one
plant or a package of plants, alcoholic drink, pill or cream . . .), information on duration, posol-
ogy, ingredients used, method of preparation (e.g., decoction, alcoholic maceration .. .) and
administration (e.g., oral, local, inhalation, . . .), as well as reasons for use and source of infor-
mation was collected. The information related to a remedy could also be given by the person
who delivered it (e.g., members of the family or traditional practitioners). The ingredients of
each herbal remedy (e.g., package of plants from market or single herb from home garden)
were collected at the time of the interview (if the woman had kept them) and stored until iden-
tification; otherwise, if possible, those ingredients were collected later at the place/market
where they originated from.
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Botanical identification

The identification of herbal ingredients was performed as follow: First, packages of dried
plants were labeled with the patient code and a remedy number and stored in Phnom Penh at
the Institut Pasteur du Cambodge and at the Phytochemistry laboratory of the University of
Health Sciences. The plant parts of each package were then sorted by similar appearance,
packed in separate small plastic bags and labelled with the patient code, remedy number and
sub-number (Fig 1). Two recognized traditional healers, members of the National Center of
Traditional Medicine in Phnom Penh, identified the local name of the plant specimen based
on their knowledge in medicinal plants. In case of discordance between them, a consensus was
obtained after a discussion with both of them. When an association between a plant species
and hepatocellular injury was reported, a third traditional healer was involved for the identifi-
cation of the plant. Latin names were obtained using the book “Cambodian Plants”, volume
1-5, published by the National center of Traditional Medicine (Ministry of Health in Cambo-
dia) and cross-checked for accuracy by consulting The World Flora Online website (http://
www.worldfloraonline.org/). For 16 women, the local name of homegrown herbs was given by
the women directly during the interview, then the scientific name was obtained using the
books mentioned above.

Biological analysis

In the TA PROHM study, HBsAg and HBeAg RDTs were performed following a sequential
testing algorithm. First, all pregnant women were tested with the SD BIOLINE HBsAg RDT
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Fig 1. Separation of plant parts for identification.

https://doi.org/10.1371/journal.pone.0288389.9001
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(Standard Diagnostics [SD], INC., Kyonggi-do, Korea). Women positive for HBsAg RDT were
further tested with the SD BIOLINE HBeAg RDT (Standard Diagnostics [SD], INC., Kyonggi-
do, Korea) to assess eligibility for TDF antiviral prophylaxis.

ALT level was measured on ABX PENTRA C400 by IFCC (International Federation of
Clinical Chemistry) method (UV without pyridoxal phosphate) at the Institut Pasteur du
Cambodge.

Statistical method

In absence of possible assumption about the traditional medicine exposure rates in pregnant
women in Cambodia, a formal sample size calculation was not performed. A pragmatic
approach was used by reaching the maximum of women having experienced a hepatocellular
injury in postpartum during the study.

Participants’ characteristics are presented as percentages, medians, interquartile ranges
(IQR). Comparison between the two groups of women (i.e. with and without hepatocellular
injury) was performed using Student’s t-test for quantitative variables and Chi-square test for
qualitative variables. The proportion of women using a specific plant species were compared
between the two groups using Chi-square test. When an association between a plant species
and hepatocellular injury was found (p<0.1 regarding the low sample size), a specific literature
review was performed to search for its previously described therapeutic and/or pharmacologi-
cal effects and its potentially known liver toxicity. All the statistical analyses were performed
using STATA 11 software.

Results

From March 12™ 2019 to April 7™ 2020, 108 women were contacted, of whom 25 could not be
reached, one refused to participate and 7 were not eligible (because their ALT level at the 6"
week postpartum ranged between the ULN and 2.5 times the ULN). Finally, 75 women were
included in the analysis, of whom 36 had hepatocellular injury and 39 had normal ALT level at
the 6™ week postpartum.

The characteristics of the participants at the time of the interview were reported in Table 1.
There was no significant difference between the two groups except for AST and ALT level at
the 6™ week postpartum.

A total of 151 different traditional remedies were collected, composed of 123 different
plants and 12 alcoholic macerations of porcupine stomach. Overall, 80 traditional remedies
were ingested, 39 applied on the skin, 3 inhaled and 25 used for steamed bath and 4 were not
reported. Some samples of different types of traditional remedies collected are shown in Fig 2.
The traditional medicine was started in a median delay of 11 days (IQR, 7-30) after delivery.
The median duration of the use of traditional medicine was 15 days (IQR, 5-30). At the time
of the interview, no women reported to have used additional conventional medication during
postpartum.

The mode of administration and preparation are reported in Table 2. Overall, 52 women
(69.3%) used at least one traditional remedy regardless of the mode of administration, 29/36
(80.6%) in the hepatocellular injury group as compared to 23/39 (59.0%) in the no hepatocellu-
lar injury group (p = 0.037). In total, 17 women (22.7%) orally consumed traditional remedies
with alcohol, 12/36 (33.3%) in the hepatocellular group as compared to 5/39 (12.8%) in the no
hepatocellular group (p = 0.034). The median ALT level was 148.5 U/L (IQR, 114.5-204.5) for
the 12 women taking remedies in alcohol as compared to 126 U/L (IQR, 102-149) for the 15
women taking remedies without alcohol (p = 0.16).
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Table 1. Characteristics of women included in the study (N = 75).

Description

Age (in years, median, IQR*)

Location, N (%)

Phnom Penh

Province

Ethnic group, N (%)

Khmer

Level of education, N (%)

No education or primary

Secondary

University

Average family income per month, N (%)
< 100 USD

100-300 USD

300-600 USD

600-1000 USD

>1000 USD

Medical status

Positive HBeAg status, N (%)

Tenofovir (TDF) treatment, N (%)

Liver biological test

AST at week 6 post-partum, median (IQR)
ALT at week 6 post-partum, median (IQR)

https://doi.org/10.1371/journal.pone.0288389.t001

Hepatocellular injury N = 36 No Hepatocellular injury N = 39 p Value
31 (28-35) 32 (28-36) 0.656
0.630
12 (33.3) 11 (28.2) .
24 (66.7) 28 (71.8) -
1
36 (100) 39 (100) -
0.926
13 (36.1) 13 (33.3) -
15 (41.7) 18 (46.2) -
8(22.2) 8 (20.5) -
0.477
2(5.6) 1(2.6) -
13 (36.1) 16 (41.0) -
9 (25.0) 15 (38.4) -
4(11.1) 3(7.7) _
8(22.2) 4(10.3) .

12 (33.3) 11 (28.2) 0.630
15 (41.7) 14 (35.9) 0.391
110 (80-123) 27 (24-31) < 0.001
136 (110-162) 28 (22-33) < 0.001

Among all plants collected and identified (S1 Table), four were significantly associated with
hepatocellular injury (p<0.1), namely Amphineurion marginatum (Roxb.) D.J.Middleton
[Apocynaceae], Mitragyna speciosa Korth. [Rubiaceae], Tetracera indica (Christm. & Panz.)
Merr. [Dilleniaceae] and Selaginella tamariscina (P.Beauv.) Spring [Selaginellaceae] (Table 3).

Discussion

Traditional medicine consumption was a common practice during postpartum period among
women enrolled in the TA PROHM study and included in this ancillary study. Orally consum-
ing at least one traditional remedy with alcohol was significantly associated with post-partum
hepatocellular injury. Among the 123 plants identified in the collected traditional remedies,
two plants known for containing hepatotoxic compounds (Amphineurion marginatum and
Mitragyna speciosa) [10, 11] were reported as possibly associated with hepatocellular injury
[10-12].

In total, 69.3% of the women consumed traditional remedies in our study, composed of 123
different plants. Infusions, decoctions of herbal ingredients (dry or fresh plants) and/or alco-
holic macerations (dry plants or porcupine stomach) were reported for 62.7% of women orally
absorbing traditional remedies. In Cambodia, the use of herbal medicine during postpartum is
a common practice. A cross-sectional survey conducted in outpatients in two urban and two
rural primary health centres reported that 27% of participants had at least one consultation
with a traditional healer during the year preceding the survey, and herbal medicine repre-
sented 89% of the prescriptions [13]. In 2 studies conducted in Malaysia, herbal medicine was
used by 52.9% [14] and 58.9% [15] of the participants respectively during postpartum phase.
The common method of preparation is to boil the herbal ingredients or, optionally, to
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Fig 2. Different types of traditional remedies used by the participants. (A) Mix of dried plants sold at a market in Phnom Penh. (B) Alcoholic maceration of
porcupine stomach. (C) Juice of crushed fresh plants. (D) Mix of dried plants obtained from a traditional healer.

https://doi.org/10.1371/journal.pone.0288389.9002
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Table 2. Modes of administration and preparation (n = 75).

Hepatocellular injury N =36 | No Hepatocellular injury N=39 | TotalN=75 | p Value

Used at least one traditional remedy 29 (80.6) 23 (59.0) 52 (69.3) 0.037
Mode of administration, N (%)

Orally consumed at least 1 remedy 27 (75.0) 20 (51.3) 47 (62.7) 0.034
Applied at least 1 remedy 14 (38.9) 15 (38.5) 29 (38.7) 0.970
Used at least 1 remedy as steam bath 22 (61.1) 26 (66.7) 48 (64.0) 0.617
Mode of preparation, N (%)

Orally consumed at least 1 remedy with alcohol 12 (33.3) 5(12.8) 17 (22.7) 0.034
Took at least 1 remedy containing porcupine stomach™ 9 (25.0) 2(5.1) 11 (14.7) 0.015
Orally consumed at least 1 remedy without alcohol 15 (41.7) 15 (38.5) 30 (40) 0.77
Inhaled at least 1 remedy or applied remedy followed by steam bath 14 (38.9) 15 (38.5) 29 (38.7) 0.970
Number of remedies ingested by each patient (median, IQR) 2(1-3) 1(0-3) 2 (0-3) 0.105

*Porcupine stomach is always associated with alcohol.

https://doi.org/10.1371/journal.pone.0288389.t002

macerate the plant mixture in rice wine, then to drink it [16, 17]. The use of porcupine stom-
ach is also a common practice in postpartum period and has been mentioned in some studies
[9, 18]. In Cambodia, there is scarce information related to the composition of plant mixture
orally consumed during postpartum. To date, 65 and 75 plant species consumed during post-
partum as an infusion tea or alcoholic maceration have been identified in Prey Lang area and
Mondulkiri province respectively [9, 19]. A review of medicinal plants for women’s healthcare
in Southeast Asia focusing on about 200 studies reported that nearly 2000 different plant spe-
cies are used in over 5000 combinations. These plants are mainly used to treat postpartum
hemorrhage, postpartum pain, microbial infections, and as lactation stimulants [20].

After eliminating common risk factors of hepatotoxicity, two possible causes of postpartum
hepatocellular injury were identified: a biochemical-hepatic flare and the consumption of tra-
ditional medicine, especially if it is prepared in the form of alcoholic maceration. Biochemical-
hepatic flares with increased ALT levels have been reported during the first months of nucleo-
side analogues initiation and in early postpartum when immune reconstitution occurs [21,
22]. The reported rates of ALT flares in postpartum are variable according to the definition
and the presence of antiviral therapy and could be more common for positive HBeAg women
[23]. In our study, the proportions of positive HBeAg women and TDF-treated women are
similar in the two groups. TDF was initiated from 24 weeks of amenorrhea (so 4 to 5 months
before the ALT assessment), which is a long delay for a treatment flare. Orally consuming at
least one traditional remedy prepared in alcohol in postpartum period was significantly associ-
ated with acute hepatocellular injury. Drug-induced liver injury (DILI) during pregnancy and
postpartum was documented with many medications but few with herbal medications and tra-
ditional medicines [24]. In a recent systematic review of 31 articles evaluating DILI/Herb-
induced liver injury (HILI) in general population, 60.7% were reported by conventional drugs

Table 3. Plants significantly associated with hepatocellular injury (N = 75).

Plant name Total N(%) | Hepatocellular injury N(%) | No Hepatocellular injury N(%) | p Value
Amphineurion marginatum (Roxb.) D.J.Middleton [Apocynaceae] 5(10.6) 5(13.9) 0(0.0) 0.022
Selaginella tamariscina (P.Beauv.) Spring [Selaginellaceae] 4(8.5) 4(11.1) 0(0.0) 0.048
Mitragyna speciosa Korth. [Rubiaceae] 6(12.8) 5(13.9) 1(2.6) 0.099
Tetracera indica (Christm. & Panz.) Merr [Dilleniaceae] 9(19.1) 7 (19.4) 2 (5.1) 0.079

https://doi.org/10.1371/journal.pone.0288389.t003
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and 25.0% by herbs [25]. In this systematic review, hepatocellular injury was significantly
more frequent for HILI as compared to DILI and cholestatic injury more frequent for DILI as
compared to HILL. However, in this review, while 35 different herbs were identified, no infor-
mation was provided about a possible association with alcohol. Alcoholic maceration of plants
or porcupine stomach, as reported in our study, may represent an isolated or a cumulative and
exacerbating factor of acute hepatocellular injury for patients with pre-existing risk factor such
as HBV infection and exposed to immune restoration. Further investigations are needed to
understand whether alcohol alone or the preparation is responsible for this toxicity.

Four of the 123 plants identified were associated with post-partum hepatocellular injury,
and two, Amphineurion marginatum and Mitragyna speciosa, have been reported to contain
hepatotoxic compounds. Root, leaf and stem material of Amphineurion marginatum contain
pyrrolizidine alkaloids [10]. This group of compounds are found in a variety of plant species
and were the cause of large and recurring episodes of acute hepatotoxicity in several countries
[12]. Following oral absorption, these alkaloids are converted to their ester metabolites, which
are biological alkylating agents capable of causing tissue damage and inducing genetic muta-
tions. In human, during acute poisoning, these alkaloids cause thickening and fibrosis of the
hepatic sinusoids and central veins, which leads to increased pressure in the portal venous sys-
tem; collectively termed “hepatic sinusoidal obstruction syndrome or veno-occlusive disease”.
However, the time span between the onset of the consumption and the apparition of signs of
intoxication was not mentioned [12, 26]. Mitragyna speciosa, on the other hand, has been
found to be hepatotoxic in in vitro and in vivo studies [27, 28] as well as in a number of case
reports [29, 30]. Its hepatotoxicity is probably due to its main alkaloid, mitragynine, which has
been found to cause liver injury via hepatocellular damage and cholestatic mechanisms [11].

Our study has some limitations. First, our results are from a small sample of HBV-infected
women and should therefore be confirmed with a larger sample size and could not be general-
ized to HBV-uninfected pregnant women. Secondly, in the absence of HBV DNA quantifica-
tion at week-6 postpartum, we cannot evaluate an HBV reactivation related to an immune
restoration. Thirdly, daily and total quantity of alcohol contained in alcohol-based remedies
could not be determined due to heterogeneous and unclear posology. Lastly, the study should
have benefited from an in vitro analysis of cytolysis on hepatocytes to confirm the possible tox-
icity of the four plants identified.

In conclusion, the consumption of traditional medicine in postpartum is a common prac-
tice among the women enrolled in the TA PROHM study. Alcohol-based remedies may exac-
erbate the risk of acute hepatocellular injury in HBV-infected women already exposed to
immune restoration. The complex mixture of herbs, which have a higher metabolic demand
for liver and potential interaction among ingredients, needs to be further evaluated by in vitro
and in vivo studies.
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