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Emergencymedicine (EM) pharmacy services began in theUSA
in the 1970s [1–3]. Support for training and expansion of EM
pharmacy services has significantly increased over the past
15 years, and these services are now available in the majority
of US healthcare institutions [3]. The role of EM clinical phar-
macists is multifaceted. They are essential in providing expertise
in pharmaceutical care and heighten the level of medication safe-
ty for a variety of Emergency Department (ED) patients [4, 5].
To be successful, the EM pharmacist must possess a vast clinical
acumen in critical care, medicine, and ambulatory care.

In recent years, medication shortages on a local or national
level have added to the complexity of caring for patients in
hospitals and outpatient settings [6]. Reasons for shortages
may include cost, supply chain interruption, or unexpected
toxicologic and infectious outbreaks. The American College
of Medical Toxicology (ACMT) recently issued important
position statements about the potential impact on patient care
and the healthcare system when crucial antidotal therapy and
prescription drugs are not available [6, 7]. These
ACMT position statements emphasized how shortages com-
promise the quality of patient care, threaten patient safety, and
create a heavy financial burden on all parties involved [6, 7].
Clinical pharmacists possess the expertise to devise alternative
pharmaceutical solutions when established treatments are not
available. They help ensure patient safety and optimize patient
care while limiting additional cost [5–7].

Our involvement in an outbreak of patients poisoned with
long-acting anticoagulant rodenticide-tainted synthetic cannabi-
noids (LAAR-SC) in the Chicago area will illustrate the
essential value of clinical pharmacists. In March 2018
patients presented to multiple local EDs with abnormal
bleeding. This local outbreak quickly became a large regional
outbreak involving many different public health agencies.
Medical toxicologists and EM clinical pharmacists from the
Toxikon Consortium at Cook County Health, the University of
Illinois Hospital, and the Illinois Poison Center were involved in
the management of 178 coagulopathic patients [8]. The Toxikon
Consortium is a multidisciplinary collaboration of all toxicology
resources and experts from these institutions. As EM clinical
pharmacists, we were included in both the EM and Medical
Toxicology bedside services at our own institutions. In the
early stages of this outbreak we were faced with antidotal short-
ages (vitamin K1), antidotal formulation issues, and the uncer-
tainty of how long to treat this coagulopathic patient population.
These patients were otherwise healthy and did not feel any un-
toward effects of being coagulopathic, making medication com-
pliance challenging. The majority of patients were indigent and
did not have reliable transportation or insurance coverage. We
were concerned about patients being compliant with their sched-
uled follow-up appointments.

The Medical Toxicology team met daily to make and
adjust recommendations for reversal of bleeding due to a
LAAR-SC.We initially treated patients with intravenous vitamin
K1 until the patient was able to tolerate an oral regimen that
required them to take 30 tablets a day. It soon became apparent
that the supply of 1-mg and 5-mg oral vitamin K1 tablets would
be depleted. A single 50-mg dose would require the patient to
ingest 10 tablets. At the time of this outbreak, there was only a
single manufacturer of the oral vitamin K1 tablets. EM clinical
pharmacists anticipated the potential oral vitamin K1 shortages
and notified the Medical Toxicology physicians who were coor-
dinating patient care.

We needed to develop an alternative vitamin K1 treatment
plan. Since oral N-acetylcysteine has been safely administered
IV for the treatment of acetaminophen toxicity [9–11], we
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entertained the possibility of administering IV vitamin K1 orally
[12]. Undiluted injectable vitamin K1 is stable for 30 days re-
frigerated and at room temperature [12–14]. We recommended
using a filtered needle for vitamin K1 withdrawal from the am-
pule and to use orange juice tomask its unpleasant taste [12–14].
By implementing this strategy, we were able to prevent deple-
tion of our institution’s oral vitamin K1 supplies, reduce inpa-
tient costs since IV vitamin K1 was less expensive than oral
vitamin K1, and increase compliance among our patients by
decreasing pill burden. In the interim, we replenished our out-
patient vitamin K1 through donated governmental supplies in
order to provide patients with sufficient oral vitamin K1 upon
discharge. As a result of clinical pharmacist input, patients tol-
erated the treatment course and their coagulopathies reversed.
Some patients continued to be followed for more than 3 months
with no untoward sequelae.

As clinical pharmacists working in the ED and as members
of the Medical Toxicology team, we made critically
important treatment recommendations for LAAR-SC-
poisoned patients during this large scale outbreak. Our phar-
macy training and experience allowed us to contribute to both
the pharmacologic and workflow challenges to optimize pa-
tient care. Clinical pharmacists understand both inpatient and
outpatient pharmacy departments and the pharmaceutical sup-
ply chain. Clinical pharmacists are trained to devise alterna-
tive therapeutic modalities to ensure that patients receive ap-
propriate treatment while hospitalized and upon discharge.

Adequate antidotal supplies are critical in managing out-
breaks as in our LAAR-SC outbreak, where resource alloca-
tion became a daily priority. This is only one example of the
invaluable role the clinical pharmacist played in an outbreak,
in the ED, and as part of a multidisciplinary toxicology team.
Clinical pharmacists are leaders, problem-solvers, and pro-
ductive collaborators who provide expertise in pharmaceutical
care. Clinical pharmacists serve as educators to all members of
the healthcare community concerning pharmaceutical needs
during outbreaks. Clinical pharmacists assist in policymaking
both locally and nationally and collaborate with other agencies
to manage large public health outbreaks. Clinical pharmacists
are key stakeholders when providing care at the bedside. We
should be included and recognized as essential members of
the healthcare team for routine patient management and when
designing or coordinating larger efforts.
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