CASE REPORT

Brodifacoum Poisoning Linked to Synthetic Marijuana

Use in Wisconsin

Madison Kircher, Jude Perez, MD

ABSTRACT

Introduction: Recent outbreaks of brodifacoum-induced coagulopathy resulting from the use of
synthetic cannabinoids represents a growing public health concern. Brodifacoum is a commonly
used and commercially available rodenticide that has anticoagulant properties. As new, unregu-
lated synthetic cannabinoids enter the market, the potential for further outbreaks continues to
rise.

Case Presentation: We report a case of severe bleeding secondary to inhalation of synthetic
cannabinoids contaminated with brodifacoum. The patient had been evaluated for several
months of ongoing, unexplained vaginal bleeding and developed hematemesis and rectal
bleeding 2 weeks after her last reported use.

Discussion: There have been previous reports of hemorrhage after exposure to synthetic mari-
juana in rare cases, including an outbreak of severe bleeding and reported synthetic marijuana
use in the Midwestern region of the United States in 2018.

Conclusion: While hemorrhaging after exposure to synthetic cannabinoids has been reported
previously, we use this case to increase awareness of the potentially deadly exposures to brodi-
facoum from synthetic cannabinoids use in Wisconsin. By increasing awareness, emergency
department physicians and state agencies can collaborate more effectively when responding in
these cases.

farin” because it acts similarly to warfa-
rin, the leading anticoagulation therapy.
However, at the same molecular dose,
brodifacoum is 100 times more potent
than warfarin.! Developed in 1975 to
combat warfarin-resistant rodents, brodi-
facoum has become one of the most
widely used, commercially available
rodenticides in the world. While the half-
life of warfarin is between 20 to 60 hours,
the half-life of brodifacoum is estimated
to be between 20 and 130 days,? and it
can remain active in the body for 2 to 9
months after exposure.? Recently, brodi-
facoum poisoning has been linked to syn-
thetic cannabinoid use.

Synthetic cannabinoids are a class of
manufactured chemicals that act on the
same receptors as tetrahydrocannabinol
(THC), the main active ingredient in mar-
ijjuana.2 Synthetic cannabinoids are typi-
cally manufactured abroad and were first

INTRODUCTION

Brodifacoum is a highly lethal vitamin K antagonist anticoagu-
lant poison.! Vitamin K is an essential cofactor for the synthesis
of blood-clotting factors.! Brodifacoum acts as a blood thinner
by inhibiting vitamin K epoxide reductase, an enzyme required
for the recycling of Vitamin K.1 It has been called “superwar-
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reported in the United States in 2008.2 There are hundreds of
synthetic cannabinoids that have been widely available at conve-
nience stores and through the internet under names such as “K2”
and “Spice.” However, there are no standards for manufacturing,
packaging, or selling of synthetic cannabinoids. In recent years,
many of these chemicals have been banned by federal and state

governments.*

CASE DESCRIPTION

In 2019, a 29-year-old woman presented to the emergency
department (ED) at a community hospital with vaginal bleeding,
rectal bleeding, and hematemesis. She had been seen at an outside

facility 2 months prior for vaginal bleeding and was diagnosed
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with dysfunctional uterine bleeding and started on oral birth con-
trol. She also was seen in the same ED 2 days prior for continued
vaginal bleeding. During this visit, she had an abdominal x-ray
and lab work that were unremarkable, including a normal platelet
count and negative pregnancy test. Her hemoglobin was 10.8 g/
dL at that visit, so follow-up with her gynecologist was recom-
mended and she was discharged home. She denied illicit drug use
at this time.

The patient returned to the ED 2 days later reporting wors-
ening vaginal bleeding in addition to new rectal bleeding and
1 episode of hematemesis during the previous night. She also
had developed bruising to her bilateral lower extremities. She
was confirmed to be previously healthy with no prior episodes
of unexplained bleeding. During this visit, she reported recent
use of synthetic marijuana. She stated that she initially with-
held information about the drug use because she had been
using synthetic marijuana intermittently since she was released
from jail and was concerned it would be a violation of her
probation.

During evaluation, the patient’s hemoglobin was 5.6 g/dL, a
marked decrease from 2 days prior. Her international normal-
ized ratio (INR) resulted as “no clot detected,” meaning it was
above the highest detectable value. Her partial thromboplastin
time was approximately 130 seconds, and her platelet count
was slightly elevated at 477. Her basic metabolic panel was nor-
mal, with the exception of glucose of 159, bicarbonate of 21,
and calcium of 7.8. Her liver function test was normal, and
her fibrin split products level was negative. She was unable to
provide a urine sample for a urine drug screen test and refused
catheterization. Synthetic marijuana is not part of the typical
urine drug screen testing. The medical team also contacted poi-
son control, who advised that a blood sample be collected and
sent to the Wisconsin State Lab of Hygiene for brodifacoum
testing. She tested positive for brodifacoum with a level of 127.
Expected concentrations in the population fall below the limit
of quantification.

The patient was started on blood transfusions and intrave-
nous vitamin K. She also was given 4-factor prothrombin con-
centrate complex (Kcentra). She was subsequently transferred
to a trauma center that had hematologists and intensivists avail-
able. She was admitted to the intensive care unit for monitoring
and management of blood loss in the setting of acute chemi-
cal induced coagulopathy. She remained in the hospital for 4
days until her INR stabilized. When she was discharged, she
was started on 50 mg of vitamin K 3 times per day. She also
was scheduled to have her INR checked weekly. Once her INR
normalized about 3 to 6 months later, she was weaned off vita-
min K. During her most recent visit, her INR was 1.02. At this

point, she was lost to follow-up.
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DISCUSSION

Many recent outbreaks of brodifacoum-induced coagulopathy
have been linked to synthetic cannabinoid use, including a mul-
tistate outbreak in the Midwest in 2018 of individuals suffering
from severe bleeding and reported synthetic cannabinoid use. At
least 324 individuals presented to health care facilities with seri-
ous bleeding from possible exposures, with the largest number of
cases in Illinois (164) and Wisconsin (86).> Laboratory investiga-
tion confirmed brodifacoum exposure in at least 150 patients,
and there were at least 8 fatalities associated with the outbreak.s
At this time, no information is available about the factors contrib-
uting to differences in survival among these patients. The ratio-
nale for combining brodifacoum with synthetic cannabinoids also
remains unknown.

There are 12 manufacturing sites for brodifacoum in the
world, including 1 site in Madison, Wisconsin.¢ Thus, physicians
in the area need to be aware of this potentially deadly condition
to begin aggressive treatment as soon as possible. The prolonged
half-life of this chemical requires extensive treatment with high-
dose vitamin K supplements over long periods of time. Vitamin
K supplements are currently the only available treatment option.
However, this treatment is expensive, costing $24,000 to $34,000
for a 1-month supply, which can result in medication noncompli-
ance and additional hospital visits.3

In response to the recent outbreaks, a laboratory test was
developed at the Wisconsin State Lab of Hygiene to quantify
the amount of brodifacoum in the blood.” By quantifying the
amount of this chemical in the blood, patients with brodifacoum
poisoning can be treated with a precisely calibrated dose of vita-
min K, and treatment can be ended when it is no longer medi-
cally necessary. Additionally, this test provides better information
on the threshold of brodifacoum that leads to excessive bleeding.”
However, for this test to be useful and beneficial to patients, phy-
sicians must send blood samples to the State Lab of Hygiene.

Research has shown that social factors affect health, but physi-
cians are not always made aware of social issues affecting their
patient's lives. Physicians often face challenges obtaining accurate
histories from patients who withhold relevant information, such
as drug use. By reassuring patients that this information will not
be used against them and may be vital to their health and safety,
physicians may be able to obtain a more accurate history. This
case demonstrates the importance of asking questions about social
history when patients present to the ED, particularly if their chief
complaint involves abnormal bleeding. It also highlights the dif-
ficulty of maintaining contact and providing appropriate care for

patients with complex social histories.

CONCLUSION

This case report seeks to increase awareness of brodifacoum expo-

sure from synthetic marijuana use in Wisconsin. The number
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of cases has increased in recent years, and it will continue to be
important for physicians to recognize these cases and respond
efficiently and effectively. By increasing awareness of this con-
dition and increasing collaboration between local hospitals and
state agencies, health care professionals in the region can be better

prepared to address outbreaks and protect public health.
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