
Received:  2019.08.20
Accepted:  2019.10.10

Published:  2019.12.15

  1229      —      6      17

Neonate Death Due to Marijuana Toxicity to the 
Liver and Adrenals

	 ABCDEF	 Connie Bao
	 ABCDEFG	 Shiping Bao

	
	

	 Corresponding Author:	 Connie Bao, e-mail: conniewbao@gmail.com
	 Conflict of interest:	 None declared

	 Patient:	 Female, 11-day-old
	 Final Diagnosis:	 Extensive necrosis and hemorrhage of the liver and adrenals due to maternal use of marijuana
	 Symptoms:	 Unresponsiveness • vomitting
	 Medication:	 Marijuana
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	 Objective:	 Unusual clinical course
	 Background:	 Marijuana is the considered the most widely available and used drug across the world. Up to this time, there 

have been no reports of human death directly caused by acute marijuana toxicity in adults, fetuses, or new-
born neonates.

	 Case Report:	 We report a death of an 11-day-old white female neonate due to acute marijuana toxicity. She died of exten-
sive necrosis and hemorrhage of the liver and adrenals due to maternal use of marijuana.

	 Conclusions:	 This case is unique in that other possible causes of death can be eliminated. With growing use of marijuana 
by pregnant women and increases in newborn drug screening of umbilical cord homogenate, more cases of 
neonatal death due to acute marijuana toxicity could be discovered.
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Background

Marijuana is the most widely available and used drug across 
the world. According to the United Nations Office on Drugs and 
Crime (UNODC), up to 4% of the global adult population have 
used marijuana in their life. In the United States alone, 11% of 
adults used marijuana at least once in their past. In addition, 
the therapeutic use of marijuana and its derivatives is increas-
ing and has been evaluated for various health conditions in-
cluding pain, anorexia, side effects of chemotherapy, multiple 
sclerosis, and muscle spasms [1].

The National Academies of Sciences, Engineering, and Medicine 
conducted a rapid turn-around comprehensive review of recent 
medical literature on the health effects of cannabis and can-
nabinoids. The committee searched more than 24 000 articles 
and considered over 10 700 abstracts to determine the thera-
peutic effects of marijuana [2]. They concluded that marijuana 
has conclusive or substantial therapeutic effect on chronic 
pain, chemotherapy-induced nausea and vomiting, and spas-
ticity associated with multiple sclerosis. There is moderate evi-
dence of effect on sleep disturbance, and limited evidence of 
effect on appetite and weight gain, post-traumatic stress dis-
order, anxiety, and Tourette syndrome. There is no or insuffi-
cient evidence of effect on cancer, epilepsy, neurodegenera-
tive disorders, and irritable bowel syndrome [2].

Up to this time, there have been no reports of human death 
directly caused by acute marijuana toxicity [1,3,4]. There 
is indirect effect of marijuana use on human death due to 
motor-vehicle accidents, falls or other personal injuries, or sui-
cidal behavior. There is inconclusive chronic effect on mental 
health, lung cancer, cardiorespiratory diseases, or cognitive im-
pairment. There is no increased risk of human death caused 
by acute marijuana toxicity even for high levels of marijuana 
use compared to non-users [4].

The growing popularity of marijuana in the United States pro-
pels an urgent need to better understand the potential re-
percussions of marijuana use on maternal and fetal health 
during pregnancy. Research efforts are now focusing on iden-
tifying how marijuana may influence pregnancy outcomes [5]. 
Marijuana is believed to be the most commonly used depen-
dent substance during pregnancy, with reported rates esti-
mated between 2% and 11% of gravidae [6]. Many studies 
have been substantially limited by self-reporting data collec-
tion, recall bias, and confounding risk factors [5]. One recent 
epidemiology study revealed that among women with a posi-
tive umbilical cord homogenate for marijuana use, only 6.7% 
self-reported marijuana use [7].

Many recent epidemiology studies about maternal marijuana 
use, adverse pregnancy outcomes, and neonatal morbidity 

are inconclusive [5–11]. These studies were not able to sepa-
rate indirect maternal physical or mental effects on the fetus 
from direct toxicity of marijuana on the fetus or newborn ne-
onate. After extensive search of peer-reviewed publications 
and online data, there are no reports found of fetal or neona-
tal death directly caused by acute marijuana toxicity. No re-
ports proposed any mechanism of acute marijuana toxicity on 
fetal or neonatal death.

It is nearly impossible to conduct prospective case control stud-
ies on adverse effects of marijuana use on maternal and fetal 
health during pregnancy. In the current social and cultural en-
vironment, even animal experiments on this topic are difficult. 
The most recent peer-reviewed publications were from 30 years 
ago. There has been no experimental data that show in utero fe-
tal deaths resulting from maternal marijuana injection in large 
animals. Data relating most to human physiology was from an 
experiment on fetal disposition of marijuana during late preg-
nancy in the rhesus monkey [12]. This research demonstrates 
that marijuana rapidly crosses the placenta and enters the fe-
tus. In the fetus, marijuana is concentrated in the liver/bile, 
adrenals, and thymus, as compared to the placenta, plasma, 
spleen, testes, lungs, brain, and kidneys [12]. These findings 
provide predictive data because of the numerous similarities 
between human and rhesus monkey pregnancy, including func-
tional hemochorial placentas, single births, and comparable ma-
ternal/fetal weight ratios [12]. In addition, maternal high-dose 
marijuana injection could cause in utero fetal demise in small 
animals such as the rabbit, hamster, rat, and mouse [13–17].

Case Report

An 11-day-old white female neonate was pronounced dead at 
the hospital shortly after being found unresponsive at home. 
She was found unresponsive face-up and on her back by her 
mother. There is no evidence of suffocation due to unsafe sleep 
position or conditions. She was born at 36.5 weeks of gestation 
to a 20-year-old mother and appeared to be relatively healthy 
at the time of delivery. A complete autopsy and full investiga-
tion were conducted. Positive macroscopic findings included 
extensive hemorrhage of both adrenals (Figure 1), petechial 
hemorrhage of the entire liver (Figure 2), and focal hemor-
rhage of the thymus (Figure 3). X-ray revealed no fractures of 
any bones, and there was no evidence of trauma. Newborn 
screening of inborn errors of metabolism, and post-mortem neo-
nate blood toxicology test, were both negative. The newborn 
drug screen of umbilical cord homogenate was conducted at 
the United States Drug Testing Laboratories (Des Plaines, IL, 
USA) and it revealed 528 pg/g carboxy-THC (screen cutoff at 
50 pg/g). Microscopic examination of the liver (Figure 4) and 
adrenals (Figure 5) showed extensive necrosis and hemor-
rhage. There was focal hemorrhage of the thymus (Figure 6). 
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Microscopic examination of the other major organs were non-
contributory, and there was no congenital disease or infection. 
The cause of death was extensive necrosis and hemorrhage 
of the liver and adrenals due to maternal use of marijuana. 
The maternal blood marijuana concentration, and pattern of 
marijuana use prior to and during pregnancy, are confidential 
at this time due to legal circumstances.

Figure 1. �Macroscopic examination of both adrenals, showing 
extensive hemorrhage. The arrows point to areas of 
severe hemorrhage.

Figure 2. �Macroscopic examination of entire liver, showing 
petechial hemorrhage. The arrow points to one of the 
petechiae.

Figure 3. �Macroscopic examination of thymus, showing focal 
hemorrhage. The arrow points to the center of one of 
the focal hemorrhages.
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Discussion

The determination of the cause of death in this case was based 
on the forensic pathology principle of “diagnosis of exclusion”. 
The neonate was unremarkable at delivery, and there was no 
congenital, metabolic, or infectious disease or trauma identi-
fied. Positive findings include necrosis and hemorrhage of the 
liver and adrenals, as well as focal hemorrhage of the thymus. 
The positive finding of marijuana in the umbilical cord pro-
vided evidence of maternal high-dose marijuana use in late 
pregnancy. Necrosis and hemorrhage of the liver and adre-
nals are consistent with animal data that show the concen-
tration of marijuana in the liver/bile and adrenals after rapidly 
crossing the placenta. The thymus consists of mostly lymphoid 

Figure 4. �Microscopic examination of liver (hematoxylin 
and eosin, 40×) showing extensive necrosis and 
hemorrhage. The arrow points to the center of one 
area of necrosis. The hemorrhage is the background of 
the photo, consisting of red cells.

Figure 6. �Microscopic examination of thymus (hematoxylin 
and eosin, 40×) showing focal hemorrhage without 
necrosis. The arrow points to the center of one area of 
focal hemorrhage.

Figure 5. �Microscopic examination of adrenal (hematoxylin 
and eosin, 40×) showing extensive necrosis and 
hemorrhage. The arrow points to the center of one 
area of necrosis and hemorrhage.

tissues, which may resist necrosis and only show hemorrhage 
even with high-dose marijuana distribution.

This case is unique in that other possible causes of death can 
be eliminated. In cases of neonatal death with positive find-
ings of multiple substances in the umbilical cord, or congeni-
tal, metabolic, or infectious disease, it is difficult to pinpoint 
maternal marijuana use as cause of death.

In the investigation of in utero fetal demise, it would be diffi-
cult to rule out maternal or placental factors even with posi-
tive findings of marijuana in the umbilical cord. In most au-
topsies of still-born fetuses, the internal organs are autolyzed, 
and it is difficult for pathologists to identify necrosis in the 
liver and adrenals.

Conclusions

In the last 5 years, the newborn drug screen of umbilical cord 
homogenate has been increasingly used by hospitals. With 
growing use of marijuana by pregnant women, more cases of 
neonatal death due to acute marijuana toxicity could be iden-
tified. Since prospective case control studies are almost impos-
sible, retrospective review of case reports is the only way to 
identify acute marijuana toxicity in newborn health or death. 
Forensic pathologists have professional obligation to report 
these cases in peer-reviewed publications to inform the pub-
lic for their “informed decisions” about marijuana use.
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