Peer Reviewed

Maternal Kratom Use: A Cause of Neonatal Opioid Withdrawal
Syndrome - A Case Series and Literature Review

Farida Karim, MD, Tony Hampton, MD, MBI, Giang Truong, MD

“Kratom is a psychoactive herbal
supplement with opioid activity and

is marketed as a non-opioid remedy

for opioid withdrawal. Many health

care professionals are still unaware of
kratom use and availability. Kratom is
undetectable by standard drug screens.”

Abstract:

Maternal opioid use is a well-known cause of neonatal opioid with-
drawal syndrome (NOWS). Pregnant women may seek non-opioid
alternatives to manage opioid dependence to avoid NOWS. Kratom
is a psychoactive herbal supplement with opioid activity and is mar-
keted as a non-opioid remedy for opioid withdrawal. Many health
care professionals are still unaware of kratom use and availability.
Kratom is undetectable by standard drug screens. Neonates are
withdrawing and developing NOWS when their mother’s history
is positive for kratom use. We present two NOWS cases sec-
ondary to maternal kratom exposure. Both neonates developed
withdrawal signs and symptoms within the first 36 hours of life.
Subsequently, they were successfully treated with methadone.
Awareness of the effects of maternal use of kratom is essential for
better care for neonates by both pregnant women and healthcare
providers.
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Introduction:

NOWS is a withdrawal syndrome observed in neonates after ex-
posure to opioids in utero. (1-2). The incidence of NOWS alarm-
ingly increased fivefold in the previous decade. Public health strat-
egies have been implemented to increase awareness with mutual
efforts to prevent and treat opioid use before and during preg-
nancy among patients and healthcare personnel. Recognition of
potential NOWS has driven many women of reproductive age to
less studied herbal remedies. Recently, Mitragyna speciosa, more
commonly known as kratom, has been found as an emerging sub-
stance of abuse that can cause NOWS due to maternal use during
pregnancy.

Kratom is a plant-derived substance that can cause a stimulant

effect, which may increase energy levels and help combat fatigue
when used in low doses (3). When used in higher doses, kratom
has been shown to mimic the analgesic and sedative effects of
opioids (1). When used regularly, like substances that act on opi-
oid receptors, dependence on kratom can develop, resulting in
withdrawal after cessation of use (4). Kratom is legally and readily
available in stores and via Internet sales in the United States (5).
There have been estimates of 3—-5 million users within the United
States (6). An online cross-sectional study obtained over 10,000
individual responses primarily from within the United States in un-
der a month from an announcement on the American Kratom As-
sociation’s homepage, demonstrating kratom’s increasing preva-
lence and popularity (6).

Diagnosis of kratom dependence relies largely on history as it is
not detected on standard toxicology screens. Several case reports
describing adult patients with kratom dependence and conse-
quential withdrawal currently exist in the literature (7, 8). However,
a limited number of NOWS cases have been reported secondary
to maternal kratom use. Neonates whose mothers have a history
of kratom use have exhibited comparable symptoms to adults
who have shown kratom withdrawal. Although the management
of NOWS due to kratom lacks sufficient guidelines, affected neo-
nates respond to traditional NOWS management.

“Diagnosis of kratom dependence relies
largely on history as it is not detected
on standard toxicology screens.

Several case reports describing adult
patients with kratom dependence and
consequential withdrawal currently exist
in the literature (7, 8).”

Case Presentation:

Case 1: A white male born at 38 weeks’ gestation vaginally to a
29-year-old G6 P4 A2 mother was transferred to our facility from
a sister institute at the age of life eight hours. The patient was
suspected of having NOWS in the newborn nursery since he was
exhibiting tremulousness without any other etiologies. Upon ar-
rival, the newborn had hypertonia, tremulousness, and inconsol-
able high-pitched cry. Mother had a history of polydrug use, in-
cluding marijuana, methamphetamines, suboxone (combination
buprenorphine and naloxone), and tobacco for ten years but re-
ported undergoing successful rehabilitation. Her last use of any
opioid or sedative substance was at least one year before the
delivery. The patient’s urine and meconium drug screens (MDS)
were positive for marijuana only.

Similarly, the mother’'s UDS was also only positive for marijuana.
However, the mother later revealed that she was using kratom as
a non-opioid alternative to help relieve the pain associated with
uterine contractions over the last two weeks before delivery. He
was suspected of having NOWS from kratom withdrawal. The pa-
tient then had seizure-like activities. He was treated with a load-
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ing dose of phenobarbital. MRI brain and EEG were normal. His
Finnegan scores were persistently above 12. He was started on
methadone per unit protocol. Slowly methadone was weaned as
tolerated, and he was discharged after 17 days.

Case 2: Aterm white male born vaginally to a 34-year-old G6P2A4
mother was transferred from the newborn nursery at 36 hours of
age. He demonstrated tachypnea, hypertonia, high-pitched cry,
and jitteriness. The mother had a history of heroin dependence.
The infant’'s MDS and UDS were negative. The mother’s UDS was
also negative. The mother reported that to stay away from heroin,
she had been taking kratom purchased over the counter and at
gas stations over the past four years. The patient required a 32-
day methadone wean before he was discharged home.

“Similarly, the mother’s UDS was also
only positive for marijuana. However, the
mother later revealed that she was using
kratom as a non-opioid alternative to help
relieve the pain associated with uterine
contractions over the last two weeks
before delivery. He was suspected of
having NOWS from kratom withdrawal.”

Discussion:

Kratom leaves are indigenous to Southeast Asia and have long
been used recreationally and medicinally (9). The pharmacologi-
cal activities of kratom are primarily due to the indole alkaloids, mi-
tragynine, and 7-hydroxymitragynine (10). These components act
as partial agonists at p-opioid receptors and competitive antago-
nists at k-opioid and 8-opioid receptors (11). Mitragynine and 7-hy-
droxymitragynine demonstrate biased agonism at p-opioid recep-
tors, activating G-protein receptors without engaging B-arrestin,
a signaling molecule linked to noxious opioid side effects such
as constipation and respiratory depression (11). Mitragynine is
less potent than morphine, while 7-hydroxymitragynine has a
higher potency than morphine, with fewer gastrointestinal effects.
Although 7-hydroxymitragynine is structurally different from mor-
phine, chronic exposure to p-opioid receptors can result in de-
pendence, tachyphylaxis, and cross-tolerance to morphine (12).
Unlike traditional opioids, kratom is not associated with respiratory
depression; its biased agonism may be explained by p-opioid re-
ceptors, 6-opioid antagonism, and its action at non-opioid recep-
tors, including a-2 adrenergic, serotonin, and dopamine receptors
(13).

“The main objective of our report is to
raise awareness among pediatricians,
particularly neonatologists, about the
unconventional substance kratom that is
commercially available yet can lead to the
development of withdrawal in neonates
who have had intrauterine exposure. ”

The main objective of our report is to raise awareness among pe-
diatricians, particularly neonatologists, about the unconventional
substance kratom that is commercially available yet can lead to
the development of withdrawal in neonates who have had intra-
uterine exposure. This highlights the need to inquire specifically
about the consumption of herbal and over-the-counter substances
on at-risk patients, facilitating maternal counseling, early recogni-
tion, and prompt treatment of NOWS.

Another objective that this report focuses on is the paucity of data
on managing withdrawal with kratom. Previously, NOWS caused
by maternal kratom use has been reportedly managed with cloni-
dine and morphine. The reported cases were successfully man-
aged with the unit's standard NOWS treatment with methadone
for commonly used opioids.

Kratom is a legal, widely-available herbal supplement with opioid-
like properties increasingly used by those with opioid dependence
to self-treat opioid withdrawal (7). Although internet-based sur-
veys of kratom users report less severe withdrawal from kratom
compared to traditional opioids (14), there is sufficient evidence to
support a dose-dependent abstinence syndrome similar to opioid
withdrawal (10). Reports of kratom use among pregnant women
are increasing, especially among women with histories of chronic
opioid use (12). Reports of NOWS due to maternal kratom use are
also increasing (11). Infants usually exhibit withdrawal symptoms
1-2 days after birth (10). Mitragynine has an estimated terminal
half-life of ~24 + 16 hours (14).

“Reported cases of NOWS suspected
from kratom were managed

with morphine, clonidine, and
benzodiazepines (2). However, our
patients were treated with methadone
successfully.”

Reported cases of NOWS suspected from kratom were managed
with morphine, clonidine, and benzodiazepines (2). However, our
patients were treated with methadone successfully. The length of
pharmacological treatment for NOWS due to kratom has been re-
ported from 5 days to 2 months (19). Although there are no formal
studies of kratom transmission through breastmilk, The American
Kratom Association (https://www.americankatom.org/ science)
recommends against use among pregnant or breastfeeding wom-
en. (7)

Kratom cannot be detected by routine toxicology screening. De-
finitive testing requires Liquid Chromatography or Tandem Mass
Spectrometry, although qualitative immunologic-based tests are
in development (10). It is unclear for what duration kratom can
be detected in urine; however, one case reports the detection of
kratom 48 days after last use (13). Without readily available test-
ing, medical providers must solely rely on history taking (10). To
provide optimal care for pediatric patients, obstetricians, neona-
tologists, and pediatricians must remember to ask about kratom
use in those with histories of opioid dependence.

Conclusion:

Kratom use in the United States is increasing, especially among
those with histories of opioid dependence, to alleviate opioid with-
drawal. Physicians caring for those with histories of opioid depen-
dence will likely encounter kratom users and kratom-related mor-
bidity. Providers must familiarize themselves with the substance
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and its consequences for adult and pediatric patients’ depen-
dence, withdrawal, and toxicity. Currently, physicians are limited
to history-taking to diagnose kratom use as it is not detected on
routine toxicology screening. Patients should disclose kratom use
to their medical providers as they would other legal substances
such as alcohol or tobacco. In turn, medical providers should
counsel patients on the risks of kratom use. Further research is
needed to educate the general public about kratom’s side effects
and help guide medical providers in the optimal management of
kratom-related complications.

“Kratom use in the United States is
increasing, especially among those

with histories of opioid dependence, to
alleviate opioid withdrawal. Physicians
caring for those with histories of opioid
dependence will likely encounter kratom
users and kratom-related morbidity.”
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