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Unforeseen Consequences of Implementing Patient Safety Measures
Sydney Hajimirsadeghi, Student Pharmacist; Elisa Castillo-Garcia, Student Pharmacist; Amy Kruger Howard,
PharmD
In 2015 the Global Enteral Device Supplier Association (GEDSA) introduced the ENFit devices, specifically designed to
prevent oral medication and enteral feeding administration through the incorrect route.1 Shortly after the devices came
to market, users reported concerns about dead space volume that proved problematic for the administration of lowdose medications. This dead space can lead to a loss of up to 0.2 mL of drug, which is significant in pediatric and
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neonatal patient populations where doses are already much smaller volumes. In 2017, GEDSA released guidance as a
result of continued reports of dosing errors. The guidance recommends that syringe sizes of 5 mL or less should be used
with the ENFit low-dose tip syringe.2

In 2018, the Food and Drug Administration (FDA) issued guidance regarding the use of enteral connectors to reduce
incorrect administration of enteral products, specifically citing ENFit products as meeting their standards for use. 3 The
University of Maryland Medical Center has adopted the use of these syringes to comply with the FDA’s
recommendations but has continued to experience dosing inaccuracy with the low-dose tip syringes, leading to nurses
having to re-dose patients. The hospital contacted GEDSA, who now suggest twisting the cap of the syringe on rather
than pushing to prevent the plunger from creating dead space. This preparation method has been recently
implemented, although improvement has not yet been noted. The manufacturer of the ENFit syringe has also stated
that their engineers are working to find a better solution. Approximately 30% of hospitals in North America have
transitioned to using the new ENFit devices, emphasizing the need for proper education and implementation of this new
system.4
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MIS-C(onceptions): Is COVID causing Kawasaki’s Disease?
Kristi Adachi, Student Pharmacist; Daniel Trisno, Student Pharmacist; Amy Kruger Howard, PharmD
Since the first report of an outbreak in December 2019, the novel coronavirus (SARS-CoV2) has spread globally, leading
to a worldwide pandemic.1 Complications of coronavirus disease (COVID-19) have resulted in many patients requiring
intensive medical care. Unlike previous viral outbreaks, infection rates among infants and children are lower than other
age groups and symptoms less severe. Children have thus far comprised only a small percentage of total
hospitalizations.2 In mid-March, however, reports of children with Kawasaki-like disease began to emerge. These
preliminary case reports proposed that children with a hyperinflammatory state, fever, conjunctivitis, and rash were
experiencing Kawasaki’s Disease (KD) triggered by COVID-19.

The now defined Multisystem Inflammatory Syndrome (MIS-C) has some key distinguishing features, including the
median age of onset and lab value profile (see Table 1).2,3 The ethnic and racial prevalence also differs from KD. Most
MIS-C cases have occurred in Hispanic and Black populations, where KD has predominately affected children of Asian
descent.4 The Center for Disease Control and Prevention (CDC) defines MIS-C as individuals under the age of 21 who
present with fever, laboratory evidence of inflammation, clinically severe illness requiring hospitalization including multisystem organ involvement, and concurrent positive SARS-CoV2 infection or COVID-19 exposure in the four weeks
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preceding symptom onset. In the United States, there have been 1,163 cases of MIS-C documented and 20 associated
deaths as of October 2020.5

A systematic review of 39 articles identified fever, abdominal pain, and diarrhea as the most common symptoms
associated with MIS-C. The overall mortality rate was 1.7%, which is higher than the 0.09% observed in children with
COVID-19 alone. Of note, MIS-C has occurred in children who had asymptomatic COVID-19 infection.4 Our goal mirrors
the objectives of all three studies summarized here. We aim to better define the affected population and provide
treatment guidance based on recommendations from the American College of Rheumatology.

A retrospective study chart review of children in the United Kingdom (UK) identified 58 cases of MIS-C between March
23 and May 16, 2020. Children were included if they met the UK, CDC, or World Health Organization definitions for MISC. Cases were compared to a cohort of patients with KD and KD shock syndrome at the University of San Diego. Patients
presented most frequently with abdominal pain, fever, rash, and nausea. Compared to those with KD, patients with MISC were generally older and had higher white blood cell counts and C-reactive protein. MIS-C patients had more profound
lymphopenia and anemia. Half of the MIS-C patients were admitted to the pediatric intensive care unit, and 27 (47%)
needed inotropic support due to shock. Notably, there is no diagnostic test for KD, so researchers could not exclude the
possibility that some of the UK cohort had KD. However, the authors concluded that despite meeting the diagnostic
criteria of KD, those with MIS-C had significant differences when compared to children with KD diagnosed before the
emergence of COVID-19.6

The New York State Department of Health reported 15,515 cases of COVID-19 among children and adolescents under 21
years of age between January 1 and May 10, 2020. Of these patients, 99 cases between March 1 and May 10, 2020,
were identified as potential MIS-C cases. Patients were included if they met the clinical criteria of hypotension, shock,
severe cardiac illness, severe end-organ illness, rash, gastrointestinal symptoms, conjunctivitis, or mucocutaneous signs.
They also needed the presence of two elevated inflammatory markers and virologic or serologic evidence for SARS-CoV2
within ten days of admission. Similar to presentations in other studies, patients most commonly exhibited fever, chills,
gastrointestinal, dermatologic, mucocutaneous, and lower respiratory symptoms (see Table 2). In addition to MIS-C, 36%
of patients received a diagnosis of KD and myocarditis. The majority of patients (68%) were at least 6 years old. Over
70% were Hispanic or Black, compared to only 4 (5%) who were Asian. The vast majority of patients were admitted to an
intensive care unit (80%), with 10% requiring mechanical ventilation. From symptom onset, the median time to hospital
admission was 4 days. When the study concluded, 77% of patients were discharged, 21% remained hospitalized, and 2%
had died. The median length of stay among discharged patients was 6 days. The two patients who died succumbed to
their illness three days and eleven days after admission. The most common drug interventions included intravenous
immunoglobulin (IVIG), systemic glucocorticoids, or both. Given the emerging nature of the syndrome, the lack of
serologic testing early in the outbreak, and the inability to independently verify the diagnosis of KD, the authors felt a
large number of MIS-C cases might have been missed in their surveillance.7

The most extensive study to date was both prospective and retrospective and looked at 186 cases of CDC-defined MIS-C
admitted to participating institutions between March 15 and May 20, 2020. The median age of patients was 8.3 years,
and over half were Hispanic (31%) or Black (25%). The most common organ dysfunction was cardiac, noted in 80% of the
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patients. However, as the syndrome’s name implies, 71% of patients had at least 4 organ systems involved. The four
predominant systems were cardiovascular, gastrointestinal, hematological, and mucocutaneous. At the end of the
surveillance, 130 patients had been discharged, 52 remained hospitalized, and 4 had died. The median length of stay
was 7 days. Although the authors tried to examine potential risk factors for developing MIS-C, they could not determine
any in the absence of a control group.8

Patients in all studies were treated with regimens consisting of some combination of IVIG, systemic glucocorticoid, or
interleukin 1-RA, specifically, anakinra. None of the studies provided clear explanations of treatment priority or their
clinical decision-making regarding therapeutics. However, the American College of Rheumatology has recently issued
guidelines for treatment of MIS-C.9 Treatment with IVIG should be first-line in all patients. For those with shock or lifethreatening disease, add low-dose methylprednisolone. Patients with refractory illness can be subsequently given
methylprednisolone (high dose if previously treated with glucocorticoids). Anakinra should be considered in patients
unable to receive steroid therapy or who have symptoms similar to macrophage activation syndrome. The dosing for
anakinra is greater than 4mg/kg/day given either IV or SQ with the American Academy of Pediatrics recommending
between 2-10 mg/kg/day divided every 6 to 12 hours.10 If given subcutaneously, allow it to warm to room temperature
before administration. This medication is typically well-tolerated, but side effects may include infusion reactions and
headache.11

Table 1. Differences between MIS-C and Kawasaki Disease 2,3
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Table 2. Patient demographics and clinical presentations 6–8
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Technician Role in the Emergency Department
Tammy Kozlowski, PharmD, and Tricia Kokoski, PharmD, CACP
Carroll Hospital developed an Emergency Department (ED) pharmacy service in 2013. At that time, the expectation was
that the pharmacists would perform medication histories on all admitted patients. After a couple of years, the demands
on ED pharmacists to provide other services grew, and it became apparent that we could not do it all alone. The need
for a pharmacist extender was recognized, and the Medication History Technician program was born in 2015. At the
inception of the program, technicians with retail experience were hired as they were thought to be best suited for this
role, having experience in talking to patients and familiarity with the medications. All ED technicians receive didactic
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training in patient interview techniques and the elements of a complete medication history, and then “hands-on”
training in the ED before starting to work independently. In addition to interviewing the patient for the medication
history, technicians contact physicians’ offices, methadone clinics, retail pharmacies and caregivers, when needed, to
collect all data. This information is added accurately and completely into the Electronic Medical Record (EMR) for use by
the care teams. An accurate medication history can help prevent medication errors from being perpetuated during the
admission and at discharge. The pharmacy technicians have become such an integral part of the ED team that many of
the admitting providers will look for the technician to ensure that medication histories are complete for their patients.
There is notable displeasure when a shift is vacant. I think that speaks volumes about the value of a Medication History
Technician in the ED.
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