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ABSTRACT

This study was intended to determine the pharmacological safety of oral ivermectin in
pregnant women. A systematic review of information published in the PubMed, MEDLINE,
Scopus, Toxline, World Health Organization Clinical Trials Registry, US FDA List, ClinicalTrials,
and Cochrane Central Registry databases was conducted from 1990 through 2020. From
a total of 73 research articles reviewed, two animal experiments, one clinical and five
analytical experiments were studied. Animal studies were found to show that ivermectin
was associated with the risk of micarriage, congenital malformations, stillbirth and maternal
death. In humans, the effects presented in the animal study could not be determined. It is
concluded that clinical studies are necessary to establish the presence of adverse effects in
pregnant women from the consumption of ivermectin.
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RESUMEN

El presente estudio tuvo el propdsito de conocer la seguridad farmacolégica de la ivermectina
por via oral en gestantes. Se realizé una revisién sistematica de la informacién publicada en
las bases de datos PubMed, MEDLINE, Scopus, Toxline, Registro de ensayos clinicos de la
Organizacién Mundial de la Salud, lista de FDA de Estados Unidos, ClinicalTrials y el Registro
Central de Cochrane. Se revis6 un total de 73 articulos de investigacion publicados entre
1990y 2020. Se eligié dos experimentos en animales, un estudio clinico y cinco analiticos. Se
encontré que los estudios realizados en animales mostraron que la ivermectina se asocié
a riesgo de aborto, malformaciones congénitas, muerte fetal y materna. En humanos, no
se pudo determinar los efectos presentados en el estudio en animales. Se concluye que
es necesario realizar estudios clinicos para establecer la presencia de efectos adversos en
gestantes por el consumo de ivermectina.

Palabras clave. lvermectina, Seguridad del paciente, Gestacion.

INTRODUCTION

The global pandemic of SARS-CoV-2 or Covid-19 has been wreaking hav-
oc on people, especially in the vulnerable population including the el-
derly, people with chronic comorbidities and pregnant women, who are
given medicines such as antibiotics, antiparasitic and antiviral drugs to
combat Covid-19 viremia?. There is no evidence-based medicine relat-
ed to this medication, running the risk of causing adverse effects®.

ivermectin is an antiparasitic used in animals and humans®. It is noted
that, in in vitro cell culture, it inhibits the replication of SARS-CoV-2, sug-
gesting further research onits possible benefitin humans®. For the U.S.
Federal Drug Administration (FDA), its use in people is only approved for
the treatment of intestinal strongyloidiasis and onchocerciasis, includ-
ing topical use on prescription for the treatment of external parasites,
such as lice, and skin conditions such as rosacea®. This medicine has
aroused interest in medical and veterinary websites, which incorrectly
describe the drug as treatment or cure for Covid-19. These inappropri-
ate statements led to a warning from the FDA that ivermectin in veteri-
nary products should not be used for human therapy?®.

The FDA has previously classified ivermectin as category C for pregnan-
cy, due to animal reproduction studies that showed adverse effects on
the fetus, and there are no adequate and controlled human studies.
However, the potential benefits could justify its use in pregnant women
despite the potential risks. These studies have shown adverse pregnan-
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cy outcomes at cumulative doses high enough to
produce signs of maternal toxicity in animals®.
However, subsequent evidence showed that
the mouse strain (CF-1) used in initial studies of
acute ivermectin toxicity was inappropriate, as
CF-1 mice have poor expression of glycoprotein
P, key to the flow pump to prevent ivermectin
toxicity“.

The use of oral ivermectin in pregnant people is
questioned, given the massification of its use in
Peru in the Covid-19 pandemic. Despite the low
level of scientific evidence and after a risk-bene-
fit analysis, the National Institute of Health and
EsSalud gave a favorable opinion regarding iver-
mectin treatment in mild cases with Covid-19
risk factors. However, this proposal indicates its
contraindication during pregnancy and breast-
feeding12).

The Ministry of Health reported by the Digem-
id Alert No. 12 on adverse reactions caused by
oral intake of ivermectin, common as dizziness,
blurred vision and pain in the abdomen, and less
common, diarrhea, headache, fever, hypoten-
sion, insomnia, conjunctivitis; included Mazzot-
ti's reaction (rare, but severe) and alterations in
the electrocardiogram, myalgias, lymphadenop-
athies, edema in limbs and face; also, dermal
disorders, such as xerosis, burning sensation,
erythema, itching, dryness and contact derma-
titist3).

Taking into account the benefits and risks of
conscious or inadvertent administration of iver-
mectin in pregnancy, it is important to inform all
health service providers and decision-makers of
public health policy about the therapeutic safe-
ty of the said drug. The overall objective of this
study was to know the pharmacological safety
of ivermectin orally in pregnant women. The
specific objectives were the presence of abor-
tion, fetal mortality, congenital malformations
in pregnant fetuses that consumed ivermectin.
Also, to identify side effects in pregnant women
after use of ivermectin.

MEeTHODS

The relevant databases and the registry plat-
forms of randomized clinical trials and obser-
vational investigations that indicate adverse
events after the consumption of ivermectin in
pregnant women and their products of preg-
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nancy were reviewed. This search was carried
outin PubMed, MEDLINE, Scopus, Toxline, World
Health Organization Clinical Trial Registry, US
FDA List, ClinicalTrials, and the Cochrane Central
Registry, including English, French, Spanish and
German languages.

In addition, the CINAHL, EMBASE, LILACS and
CUIDEN PLUS platforms were used in the Google
Scholar academic search engine and referenc-
es to the recovered articles were manually re-
viewed to detect literature not found in the pre-
liminary search. The search period was between
January 1990 and June 30, 2020.

As for the search terms, ivermectin or the trade
names of stromectol and mectizan, associated
with pregnancy, abortion, congenital malforma-
tion, stillbirth and adverse effects were applied.

The effects of ivermectin in the context of this
review included: miscarriages (death of the em-
bryo and fetus up to the 22" week of gestation)
preterm births (pregnancy before 37 weeks ges-
tation), stillbirths, low birth weight (less than
2 500 grams), congenital abnormalities, and ad-
verse effects on pregnant women following the
use of ivermectin, such as weight loss, signs of
intoxication, tremor, ataxia and stupor.

In order to establish the quality of the informa-
tion, a special structure consisting of four distinct
elements was proposed, which were referred to
as "PICO". This mnemonic code makes it easy to
remember the components of the structure: (P)
patient or problem of interest: characteristics
of the patient or group of patients; character-
istics of the problem or condition; (I) interven-
tion: main intervention to consider, therapeutic,
preventive, diagnostic, risk exposure, others; (C)
comparison intervention: alternative to compar-
ing the main intervention; and, (O) outcomes or
results to be assessed: effects of the interven-
tion, in terms of improvement, side effects, oth-
erst4,

REsuLTs

Human studies on the effects of ivermectin on
gestation are scarce. Some research has been pub-
lished that serve as references and point out that,
in experimental animals, ivermectin has harmful
effects on pregnant females and their embryos or
fetuses. In research on embryofetal development
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in mice, rats and rabbits, at oral doses of 0.1 to 1.6
mg/kg/day of ivermectin administered during or-
ganogenesis in embryos of pregnant mice, mater-
nal death, and presence of cleft palate, exencepha-
ly was observed in their fetuses. When doses were
greater than 6 mg/kg/day, there was presence of
wavy ribs and abortion(™),

Recently, the harmful effects of ivermectin on
pig trophectoderm (pTr) and uterine luminal ep-
ithelial cells (pLE) were published in 2019, inhib-
iting the proliferation of both cells by regulating
genes associated with the cell cycle, and induc
ing pTr and pLE cell apoptosis. Its mitochondrial
dysfunction effect was also verified, such as loss
of mitochondrial membrane potential and mito-
chondrial Ca2+, overload and generation of re-
active oxygen species (ROS) in pTr and pLE cells.
Therefore, constant exposure and accumulation
of ivermectin can cause abnormal fetal morpho-
genesis and placentation during the early stages
of pregnancy, and it is necessary to establish a
complete safety profile for ivermectin and its
association with public health in humans and
livestock(®.

Regarding the effect of ivermectin on the occur-
rence of abortions, research conducted by Chip-
paux et al., in Cameroon, was described in 1993.
In a case-control study, they found that miscar-
riage occurred in 19% of women who inadvert-
ently consumed ivermectin and 13% of women
who did not receive ivermectin, obtaining an
OR=1.5 with IC95% 0.8 to 2.7, with no significant
statistical difference!™. Doumbo et al., in Mali in
1992, in an analytical retrospective study found
that miscarriage occurred in 3.7% of pregnant
women who consumed ivermectin and 4.3% of
those who did not consume it, establishing an
OR=0.5 with 1C95% 0.1 to 2.4, with no significant
difference™®. Pacque et al. reported that miscar-
riage occurred in 2.5% of pregnant women re-
ceiving ivermectin and 3.1% of women who did
not consume it, with an OR=0.8 and 1C95% 0.3
to 1.9, with no statistically significant difference.
It follows that in none of the studies did the use
of ivermectin pose a risk of abortion. However,
there are methodological biases, as they are
self-reported studies and abortions were not
confirmed with any diagnostic method.

The subject of congenital malformations was de-
scribed by Pacque et al., who in Liberia report-
ed that these abnormalities occurred in 2.5% of

pregnant women receiving ivermectin orally and
1.2% of pregnant women who did not consume
ivermectin, with an OR=2.1, IC95% 0.8 to 5.6 and
p=0.14, which rules out the presence of risk".

Doumbo et al. found that the frequency of wom-
en who received ivermectin during their preg-
nancy (inadvertently treated during the first
trimester) was 17.7% during 1987 and 17.3% dur-
ing 1988. No differences were found between
women exposed and not exposed to inadvertent
treatment with ivermectin, considering the fre-
quencies of fetal mortality, newborn mortality
and the presence of congenital malformations,
not having significant statistical differences,
not constituting any risk‘™®. While Makene et al.
found, following the consumption of ivermectin,
abnormalities such as splenomegaly and asso-
ciated changes, commonly expected in areas of
high endemicity by malaria®®.

There are other studies that included combina-
tions of ivermectin with other antiparasitic, such
as albendazole. Such is the case of Gyapong ] et
al., who described that 14.6% of pregnant wom-
en had been inadvertently treated, finding that
the relative risk of post-exposure congenital mal-
formation was 1.05 (p=1.0), and that two of nine
miscarriages found had been exposed to an-
tiparasitic abortions (p=0.62)@". Ndyomugyenyi
R et al. observed the presence of congenital ab-
normalities in 11% of neonates whose mother in-
gested ivermectin/albendazole, compared with
7% of congenital malformations in mothers who
did not consume this combination (p>0.05)?2).

It is important to know the effect of ivermectin
in postpartum women. Low levels of ivermec-
tin have been found in human breast milk after
a single oral dose of 150 to 250 mcg/kg, with a
peak at 1 hour after ingestion of 18.5 ng/mL; it
even remained detectable in human milk at very
low levels up to 14 days after a single dose. This
prompted that nursing mothers in the first week
after delivery were systematically excluded dur-
ing deworming campaigns 2.

CONCLUSIONS

The Covid-19 pandemic has led to the wide-
spread use of ivermectin as self-medication, a
situation that would involve pregnant women in
their first weeks of gestation. Abroad, the FDA,
and in Peru, concern has been raised about the
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use of ivermectin made for use in animals, as-
suming that its formula would replace prepara-
tions intended for humans. It is recommended
that ivermectin be prescribed only by a licensed
health professional, and that it has been ob-
tained through legitimate sources®.

Most of the studies reviewed record involuntary
exposures to ivermectin, as a result of the an-
nual mass treatment strategy against the trans-
mission of lymphatic filariasis in areas where the
disease exists. In Africa, they point out that the
use of ivermectin does not harm the pregnant
woman or the product of the pregnancy, de-
spite the fact that studies with more scientific
evidence present certain selection biases that
lead to the search for new reliable scientific evi-
dence!”2",

Research in experimental animals establishes
the risk of harm in mice, rabbits and pigs, in-
cluding the hepatotoxic effect of ivermectin in
rats®4. However, research in humans is contro-
versial. A recent study on the use of ivermectin
against malaria indicates probable harmless-
ness in humans®). However, the study by Foy B
et al. warns that care should be taken of the use
of ivermectin in the treatment of malaria due to
its adverse effects, especially in pregnant wom-
en and children®®.

Given what has been reviewed in these stud-
ies, exclusion criteria for the administration of
ivermectin should be taken into account, such
as pregnant women, children under 15 kg and
women who breastfeed babies under one week
of age. This given that there is preclinical evi-
dence of maternal and/or fetal toxicity at very
high doses of ivermectin in pregnant mammals.
Although some clinical studies, when evaluating
the effects of inadvertent treatment of ivermec-
tin during pregnancy, have not observed nega-
tive effects on the mother or the newborn(-29,
exposure to ivermectin could adversely affect
pregnancy, especially during the first trimes-
ter®9, At this stage, women are less likely to re-
veal their gestation status due to social risk, pri-
vacy and doubts, and are therefore potentially
more exposed to inadvertent treatment.

For this reason, it is concluded that ivermectin

should not be administered to pregnant women
or to those women who suspect they are preg-
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nant, until new clinical trials are published indi-
cating its safety, given the possibility of abortion,
congenital malformations, stillbirth, adverse re-
actions in the pregnant woman.
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