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Abstract

The recent coronavirus disease 2019 (COVID-19) pandemic caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) challenges pharmacists worldwide.
Alongside other specialized pharmacists, we re-evaluated daily processes and thera-
pies used to treat COVID-19 patients within our institutions from a cardiovascular
perspective and share what we have learned.

To develop a collaborative approach for cardiology issues and concerns in the care of
confirmed or suspected COVID-19 patients by drawing on the experiences of cardi-
ology pharmacists across the country.

On March 26, 2020, a conference call was convened composed of 24 cardiology resi-
dency-trained pharmacists (23 actively practicing in cardiology and 1 in critical care)
from 16 institutions across the United States to discuss cardiology issues each have
encountered with COVID-19 patients. Discussion centered around providing optimal
pharmaceutical care while limiting staff exposure.

The collaborative of pharmacists found for the ST-elevation myocardial infarction
patient, many institutions were diverting COVID-19 rule-out patients to their Emer-
gency Department (ED). Thrombolytics are an alternative to percutaneous coronary
intervention (PCI) allowing for timely treatment of patients and decreased staff expo-
sure. An emergency response grab and go kit includes initial drugs and airway equip-
ment so the patient can be treated and the cart can be left outside the room.
Cardiology pharmacists have developed policies and procedures to address monitor-
ing of QT prolonging medications, the use of inhaled prostacyclins, and national drug

shortages. Technology has allowed us to practice social distancing, while staying in
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1 | INTRODUCTION

While all health care providers have been challenged during the recent
coronavirus disease 2019 (COVID-19) pandemic caused by severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2), pharmacists
worldwide have faced unique situations requiring them to adapt to
continue to provide excellent patient care. In response to the current
circumstances, 23 cardiology pharmacists and 1 critical care pharma-
cist from 16 institutions across the United States joined on a confer-
ence call on March 26, 2020 to discuss and develop a collaborative
approach for addressing cardiology issues and concerns in the care of
suspected or confirmed COVID-19 patients. The purpose of this vir-
tual call was to review pharmaceutical care for cardiovascular dis-
eases, including common problems and solutions. These were further
developed through electronic communications (eg, e-mail and tele-

phone conversations) by this group of specialized pharmacists.

2 | CARDIOVASCULAR AND
CARDIOTHORACIC CRITICAL CARE

In the face of the COVID-19 pandemic, some institutions have
reconsidered cardiac catheterization laboratory (CCL) operations
focusing on what is best for the patient as well as the health care pro-
fessionals caring for the patient. Patients with acute coronary syn-
dromes, cardiogenic shock requiring temporary mechanical circulatory
support (TMCS), and pulmonary embolism requiring catheter-directed
thrombolytics are often cared for in a cardiology or medical intensive
care unit (ICU). Pharmacists, physicians, nurses, and staff working in
the CCL and ICU are trained to care for these specific patient
populations. Concerns over the high contagion factor with COVID-19
led to changes in CCL operations to preserve resources and decrease
patient exposure to COVID-19. With the potential for increased num-
bers of critically ill COVID-19 cases, elective cases may be delayed.
For cases that cannot be delayed, limiting staff exposure can be chal-
lenging for multiple reasons. First, staff is in close proximity to each
other as well as the patients in the CCL. The patients can be hemody-
namically unstable, requiring more time at the bedside titrating vaso-

pressors and inotropes and managing support devices (Swan-Ganz

close contact with our teams, patients, and colleagues and continuing to teach. Resi-
dents are engaged in unique decision-making processes with their preceptors and
assist as pharmacist extenders.

Cardiology pharmacists are in a unique position to work with other pharmacists and
health care professionals to implement safe and effective practice changes during the
COVID-19 pandemic. Ongoing monitoring and adjustments are necessary in rapidly

arrhythmia, cardiology, COVID-19, myocardial infarction, pharmacists

Catheter, Intra-Aortic Balloon Pump, TMCS including Extracorporeal
Life Support [ECLS]). Negative airflow rooms and personal protective
equipment (PPE) may be limited, so other strategies should be
available.!

21 | ST-elevation myocardial infarction

For the ST-elevation myocardial infarction (STEMI) patient, the
amount of myocardium affected is decreased by getting patients to
the CCL quickly. Primary percutaneous coronary intervention (PCl) is
the preferred strategy if the door-to-balloon or door-to-door-to-bal-
loon time is less than 90 or 120 minutes, respectively. Primary PCl is
associated with a higher rate of normal coronary blood flow and
reduced bleeding complications compared with systemic thrombo-
lytics.? Systemic thrombolytics are reserved for those patients who
are unable to meet the previously stated door-to-balloon times.2* At
the institutions represented by the collaborative, many have field-acti-
vated STEMI programs that allow emergency medical services to bring
patients directly to the CCL and bypass the emergency depart-
ment (ED).

Problem: Since the outbreak, some field-activated STEMI alerts
have been suspended and patients are screened by the ED staff to
determine their COVID-19 status as well as determine any additional
supportive care prior to proceeding to the CCL. As the turnaround
time for COVID-19 testing and ED operations evolve, it will be impor-
tant to track goal door-to-balloon times.”

Solution: Primary PCl should remain the preferred treatment
option for patients presenting with STEMI, but thrombolytics may be
considered for hemodynamically stable STEMI patients with signs and
symptoms suggestive of COVID-19 until testing has resulted.® In
determining the most appropriate thrombolytic therapy for STEMI,
our institutions have considered several factors. First, ease of adminis-
tration and minimization of direct nursing time are a priority in
suspected or confirmed COVID-19 patients. Tenecteplase, which is
given as a weight-based bolus over 5 seconds, is the preferred agent
from this perspective. Reteplase is administered over 2 minutes as a
double bolus 30 minutes apart, while alteplase regimens are more

complex and can take 1.5 to 3 hours to administer.>® The more fibrin-
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TABLE 1

Summary of the concomitant medications administered
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with thrombolytics for ST-elevation myocardial infarction (STEMI)

Medication

Thrombolytics®®

Give within

30 min

of hospital

arrival

Tenecteplase

Reteplase

Alteplase

Aspirin®®

Clopidogrel

7-10

Unfractionated

Heparin

Enoxaparin

2-3,10

2-3,10

Loading
Maintenance

Loading

Maintenance

Loading

Maintenance

Loading

Maintenance

Dosing

Single intravenous bolus given over 5 s*

<60 kg: 30 mg

260 to <70 kg: 35 mg

270 to <80 kg: 40 mg

280 to <90 kg: 45 mg

290 kg: 50 mg

Double intravenous bolus given over
2 min:

10 units followed by a second dose
30 min later of 10 units

Accelerated regimen (weight-based):

>67 kg: total dose: 100 mg over 1.5 h;
15 mg IV bolus over 1-2 min

followed by infusions of 50 mg over

30 min, then 35 mgover 1 h

<67 kg: Infuse 15 mg IV bolus over 1-
2 min followed by infusions of
0.75 mg/kg (not to exceed 50 mg)
over 30 min then 0.5 mg/kg (not to
exceed 35 mg) over 1 h. Maximum
total dose: 100 mg

324 mg

81 mg by mouth daily

At the time of thrombolytics
Age <75 y: 300 mg

Age >75y: 75 mg

At the time of PCI

Thrombolytic <24 h ago: total of
300 mg (regardless of age)

Thrombolytic >24 h ago: total of
600 mg (regardless of age)

75 mg by mouth daily
60 units/kg (maximum of 4000 units)

Initiate at 12 units/kg/h (maximum of
1000 units/hour and titrate to
institutional protocol)

Age <75 y: Single IV bolus of 30 mg

Age 275 y: No IV bolus is
administered

Age <75 y: 1 mg/kg (maximum:
100 mg for the first 2 doses only)
subcutaneously every 12 h or if
CrCl less than 30 mL/min 1 mg/kg
subcutaneously every 24 h. First
dose to be given with the IV bolus

TABLE 1 (Continued)

Medication Dosing

Age 275 y: 0.75 mg/kg (maximum: 75
mg for the first 2 doses only)
subcutaneously every 12 h or if
CrCl less than 30 mL/min 0.75 mg/
kg subcutaneously every 24 h

Abbreviations: CrCl, creatinine clearance; IV, intravenous; PCl, percutane-
ous coronary intervention.
2Consider reducing weight-based dose by 50% for patients greater than or
equal to 75 years of age.?’

specific thrombolytics, including tenecteplase, may have a lower risk
of major bleeding than other agents.® Given the noted benefits of ten-
ecteplase, many of our institutions have emergently added this agent
to formulary and/or increased their onsite stock. Given that thrombo-
lytics are infrequently administered for STEMIs, and in order to meet
the goal door-to-needle time of 30 minutes, we recommend use of a
patient eligibility checklist in order to efficiently determine whether a
presenting STEMI patient meets criteria for use. Guidance for the
absolute contraindications, warnings, and precautions differ from the
more common use of thrombolytics such as acute ischemic stroke and
are located in the American College of Cardiology (ACC) and Euro-
pean Society of Cardiology guidelines, as well as the package insert
for each medication.?® One additional consideration is to have an
adequate supply of thrombolytics in the ED to facilitate this new
workflow, shorten door-to-needle times, and accommodate this
added

have alteplase on formulary, having a dosing guide available with

indication for thrombolytics. Because many institutions
instructions including how to prepare and administer a different
thrombolytic will facilitate safe and efficient use. Concomitant medi-
cations with thrombolytics will need to be addressed including aspirin,
unfractionated heparin (UFH), or enoxaparin as well as P2Y,, inhibi-
tors (Table 1). Studies have demonstrated the risk of intracranial hem-
orrhage with thrombolytics is less than 1%.”%°

One anticoagulant consideration, for a patient with COVID-19, is
the nursing time spent in the room monitoring and adjusting UFH vs
the ease of giving subcutaneous enoxaparin. For both agents, anti-
coagulation is started 15 minutes before to 30 minutes after the initi-
ation of thrombolytic therapy. Anticoagulation is continued until
revascularization or for 48 hours or 8 days for UFH or enoxaparin,
respectively.>1° In the absence of renal dysfunction, enoxaparin may
be a more favorable choice because of the decreased laboratory mon-
itoring and times for the nurse to draw the activated partial thrombo-
plastin time and make dose adjustments. Clopidogrel is the only P2Y,,
inhibitor utilized as pretreatment or given concomitantly with throm-
bolytics.”®° In the TREAT trial, STEMI patients less than 75 years of
age who received thrombolytics were primarily pretreated with
clopidogrel and could be transitioned to ticagrelor with a rec-
ommended 180 mg loading dose within 24 hours of randomization.’
The rates of intracranial hemorrhage in this study were similar
between groups. In the TRITON-TIMI-38 trial, patients who received
thrombolytics were excluded from the trial, thus limited data on
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prasugrel with thrombolytics is available, but caution is recommended
due to a potential higher risk of bleeding.t? Of course, none of the
aforementioned studies included patients with COVID-19, so the cur-
rent pandemic requires extrapolation of these treatment recommen-
dations to a novel population.

Last, development of a computer order entry set is prudent to
make sure the medications, nursing instructions, and laboratory moni-
toring are easy to enter and can be followed by the nurse. Because
thrombolytics are not frequently used in this setting, education for
impacted medical, nursing, and pharmacy staff is necessary. Recorded
or online educational platforms can assist in rapidly disseminating the
information. In addition, a podcast “Return of the Lytics” is posted on
CardioScripts, which may be found on Spotify, Apple, or Stitcher.

2.2 | Non-ST-elevation myocardial infarction
Problem: Patients with unstable angina and non-ST-elevation myocar-
dial infarction (NSTEMI) may experience a longer duration between
the time of presentation and cardiac catheterization to allow for
determination of COVID-19 status, especially due to the increased
probability of a Type 2 NSTEMI where CCL intervention provides
minimal benefit.

Solution: Anticoagulants, such as UFH and enoxaparin, are utilized
in the setting of an early invasive or ischemia-driven treatment strat-
egy.2 With equivalent efficacy, enoxaparin may be a more favorable
choice because of decreased laboratory monitoring compared to the
times for the nurse to draw the activated partial thromboplastin time
(PTT) and make dose adjustments with heparin.*? Because waiting
times for the CCL may be prolonged until COVID-19 testing results,
upfront use of dual antiplatelet therapy with aspirin plus ticagrelor or
clopidogrel, even in medically managed patients, will be important.
Hopefully this strategy will reserve use of glycoprotein (GP) lIb/llla
inhibitors for patients with rising troponins or ongoing chest pain. The
use of some anticoagulants and antiplatelets could be complicated by
renal dysfunction in patients with COVID-19 requiring pharmacists to
carefully dose and monitor enoxaparin and GP lIb/llla inhibitors. Some
of these aforementioned strategies require more vigilant monitoring
for access site complications and bleeding. Depending on the familiar-
ity with GP lIb/llla inhibitors, if the utilization of these agents
increases, having resources available and education of staff who may
not be as familiar with these agents will be important.

2.3 | Temporary mechanical circulatory support
For patients undergoing PCI or with cardiogenic shock, temporary
mechanical circulatory support (TMCS) can be used to improve their
hemodynamics.

Problem: The challenge during the COVID-19 pandemic with this
approach is the limited number of TMCS devices, as well as staff
knowledgeable and credentialed to place and care for these patients.

In addition, patients with TMCS are often anticoagulated and may

require transfusion of blood products. As a result of the pandemic,
blood donations and availability have been strained.

Solution: Alternative approaches like inotrope and vasopressor
support will need to be balanced with impending medication short-
ages as they start to occur. Pharmacists working collaboratively with
their interventional cardiology, heart failure/transplant, and cardiac
surgery physicians is imperative. Cardiology pharmacists play an
important role in dosing and monitoring anticoagulation for patients
with TMCS. The prothrombotic state of suspected or confirmed
COVID-19 patients may make anticoagulation even more challeng-
ing.*® In addition, some patients with COVID-19 may have an ele-
vated PTT at baseline making monitoring of UFH more challenging for
TMCS as well as other indications.'* Currently, monitoring of UFH

with PTT or anti-Xa levels is an area requiring further investigation.®

3 | EMERGENCY RESPONSE

At many institutions, pharmacists are part of the emergency response
team, responding to cardiac arrests and STEMI alerts.

Problem: As directed by the code leader, pharmacists commonly
compound emergency medications from the drugs housed within a
locked code cart. The pharmacist's knowledge of the contents of the
code cart allows them to assist the team by efficiently preparing and
dosing medications. During an arrest, the crash cart and defibrillator
are commonly placed in close proximity to the patient's bed to
enhance the closed loop dialog which occurs among the team
members.

Solution: During the COVID-19 outbreak, code blue committees
have reevaluated how the members of the code blue team interface
with the patient in order to decrease potential exposure and limit the
number of staff in the room. Most institutions have moved the phar-
macist and code cart outside of the patient's room limiting the zone of
contagion. This small maneuver decreases the need for pharmacy per-
sonnel to be fitted for PPE and increases the availability for the front-
line staff. Another unique idea a few institutions have employed is
preparing a grab and go kit which contains the first few items com-
monly needed during an arrest, which is situated on top of the code
cart. The contents of these kits may vary between centers, but most
often contain epinephrine syringes along with supplies for intubation,
defibrillation pads, normal saline, flushes, and an arterial blood gas kit.
First responders can easily access the kit and take it to the patient
bedside for early drug administration. The kit prevents the code cart
from being brought into the patient's room limiting the amount of
time the door remains open and the need for the code cart to be dis-
infected if it is not used. While the pharmacist still manages and pre-
pares the medication from the cart, some centers have designated a
team member to work with the pharmacist to hand items to staff
inside the patient room.

Other equipment, in addition to the code cart, which may need to
be addressed in areas like the CCL, are automated dispensing cabinets
which improve access to medications. The dispensing cabinet may

need to be moved outside of the CCL; alternatively, centers may
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designate CCL staff not in contact with the patient to get the medica-
tions out of the dispensing cabinet. In some places like the CCL, the
defibrillators are regularly placed on top of the code carts, placing the
pharmacist managing the cart in close proximity to the patient. By
moving the defibrillators off of the code carts, the cart can then be
moved outside of the CCL.

4 | MEDICATION MANAGEMENT

41 | QT prolonging drugs

Problem: Agents such as chloroquine and hydroxychloroquine have
been studied for use in COVID-19 patients. These agents inhibit rapid
potassium ion channels, causing a mild QT prolongation and the
potential for torsades de pointes (TdP), a lethal ventricular arrhyth-
mia.*® Although these antimalarial drugs have been used for decades,
the incidence of ventricular arrhythmias is unknown. COVID-19
patients are commonly prescribed concomitant antimicrobial agents,
such as azithromycin and fluoroquinolones, to cover bacterial pneu-
monias. These agents augment the risk of lethal arrhythmias in some
individuals. Risk factors for TdP include female sex, structural heart
disease, electrolyte disturbances, hepatic/renal failure, and congenital
long QT syndromes. Patients with COVID-19 are older on average,
and there is a higher prevalence of structural heart disease.r® Using a
scoring system as described by Tisdale and colleagues may assist in
determining who is at the highest risk.2” When these agents are given
to those at risk, combined with other QT prolonging medications such
as azithromycin, the risk of lethal arrhythmias escalates.

Solution: Prior to the recent revoking of emergency use of hydro-
xychloroquine for COVID-19 patients, cardiology pharmacists and
electrophysiologists developed ECG monitoring parameters for these
medications to protect the patient from adverse events. Most special-
ists agreed patients should have a baseline 12-lead ECG and another
ECG 2 to 3 hours after the subsequent dose, paying particular atten-
tion to the QTc interval.*®1? Timing of the 12-lead ECG can be altered
to limit the number of times health care personnel enter the room of a
COVID-19 positive patient. If the baseline QTc is prolonged
(>500 msec) or the patient is deemed high risk, pharmacists should
suggest alternative therapies.'? Pharmacists can review the medica-
tion profile and recommend discontinuing unnecessary QT prolonging
medications to decrease risk. Nurse-driven electrolyte replacement
protocols allow for optimization of potassium to greater than 4 mEq/L

and magnesium greater than 2 mg/dL to further minimize risk.'?

4.2 | Inhaled prostacyclin products
Some cardiology pharmacists are involved in providing care to
patients with pulmonary hypertension (PH).

Problem: Medications to treat PH vary from oral calcium channel
blockers, endothelin receptor antagonists, and phosphodiesterase

type 5 inhibitor agents to inhaled or intravenous (IV) prostacyclin

analogues. Inhaled treprostinil used in COVID-19 suspected or con-
firmed PH patients has the potential for spreading the virus because it
is administered by nebulization.

Solution: Aerosolization of COVID-19 has been proven to remain
viable in controlled environments for at least 3 hours, but when real-
world implementation with proper protection and sanitation occurs,
the transmission of COVID-19 via aerosolization was minimized.2%%!
Additionally, a previous study of SARS-CoV demonstrated viral trans-
mission via a nebulizer.?? Presently, the Centers for Disease Control
and Prevention recommends to “minimize” the use of procedures or
techniques that might produce infectious aerosols when feasible but
categorizes nebulizer administration as an uncertain generator of
aerosolization.?®> Out of an abundance of caution to minimize the risk
of aerosolization, awareness of necessity and appropriate use of pros-
tacyclin conversion strategies are necessary. Therefore, patients may
have to be switched to an IV product until they are virus free. Phar-
macists with the unique knowledge of the pharmacokinetic properties
of these products have worked in conjunction with their physician
colleagues to provide acceptable conversion strategies from inhaled
to IV products in these situations.?*

Some critically ill COVID-19 patients develop an acute respiratory
distress syndrome, and multiple maneuvers are being employed to
improve oxygenation. Providers may consider inhaled prostacyclins
to enhance the dilation of the pulmonary artery, increasing blood flow
to the lungs and potentially improving oxygenation; however, there
are no studies to support this approach. Unless intubated, the use of
inhaled prostacyclins increases the risk of viral transmission to the
health care worker due to aerosolization using noninvasive positive
pressure (heated high flow nasal cannula, Bilevel Positive Airway Pres-
sure [BiPAP], etc). Unfortunately, the inhaled prostacyclin, treprostinil,
is not ventilator compatible and is not an option for intubated
patients. However, nitric oxide may be an option and can be given via

nasal cannula without positive pressure.

4.3 | Angiotensin-converting-enzyme inhibitors/
angiotensin Il receptor blockers

Problem: As more information is learned about COVID-19, profes-
sionals continue to look for new opportunities to alleviate the
severity of the disease. In animal models, the SARS-CoV-1 virus,
which was at the center of the SARS outbreak in 2003, is known to
bind to a receptor protein on the angiotensin-converting enzyme 2
(ACE2).2>2% Recent information released shows the same is true
for the SARS-CoV-2 virus causing the current pandemic. One con-
cern is that ACEI/ARB may increase the expression of ACE2, which
may lead to increased binding of the SARS-CoV-2 spike glycopro-
tein, producing a higher disease burden. In recent data, com-
orbidities such as diabetes, hypertension, heart failure, and
ischemic heart disease have been associated with the highest
death rates.?® However, it is not known what underlying medica-
tions these patients were receiving. Therefore, it is unclear if these

medications play a role or not.
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Solution: Cardiology pharmacists are versed in the pharmacology
of angiotensin-converting-enzyme inhibitors/angiotensin Il receptor
blockers (ACEI/ARBS) as well as the literature supporting their use in
various cardiology disease states. Inhibition of the renin-angiotensin-
aldosterone system has affected most cardiology disease states in a
positive fashion, and these agents have been protective of end organ
damage. As supported by a joint statement from the Heart Failure
Society of America/ACC and American Heart Association, ACEI
should not be stopped in patients with COVID-19. As cardiology phar-
macists review home medications, they are in a prime position to pre-
vent stopping of these life-altering medications, unless necessary due
to hemodynamic or renal complications.?® Pharmacists provide educa-
tion to medical staff and patients around this issue so ACEI/ARBs,
which are the cornerstone of cardiac care, are not inadvertently dis-
continued, resulting in an influx of decompensated patients entering

the health care system during the pandemic.

44 | Drug interactions

Problem: As new therapies are investigated and utilized to prevent or
treat COVID-19, looking for cytochrome P450 (CYP) and P-glycopro-
tein drug interactions will be important. For example, lopinavir/ritona-
vir was initially used for treatment of COVID-19 and is an inhibitor of
the CYP enzymes, interfering with some common cardiac medications
including, but not limited to ticagrelor, diltiazem, warfarin, apixaban,
and most statins. For patients who are placed on ECLS, consideration
must be given to the binding of the medications to the ECLS circuit
and tubing including those therapies specifically being used to treat
COVID-19.

Solution: Pharmacists should be involved in the development of
evidence-based guidelines to help identify potential drug-drug inter-
actions with various therapies being utilized to prevent or treat
COVID-19.

4.5 | Cardiovascular medication shortages
Clinical pharmacists, including those in cardiology, are on the forefront
to determine how to manage multiple drug shortages in their area.

Problem: Some current shortages include amiodarone, vasopres-
sin, IV diuretics, and thrombolytics, but this list may vary depending
on the institution's wholesale supplier.

Solution: With new shortages occurring daily, cardiology pharma-
cists use their expertise to identify alternative products or approaches
to achieve a similar outcome. For example, some institutions have a
shortage of small vials of IV loop diuretics, both furosemide and
bumetanide. Many have advocated switching to oral products as soon
as possible or utilizing combination regimens for synergistic nephron
blockade earlier in the course of treatment. If the small IV vials are in
limited supply, switching to a continuous infusion might achieve the

necessary diuretic response while conserving the institution's supply.

4.6 | Transitions of care

Pharmacists serve an important role in educating patients with cardio-
vascular disease in areas such as compliance with antiplatelet therapy,
antiarrhythmics, and anticoagulation.

Problem: This can be more challenging in the setting of COVID-
19, where family members or caregivers may have limited access to
the hospital at the time of discharge.

Solution: Video conferencing or phone calls to the patients or
family members can allow for patient education while reducing the
need to physically see each patient. In addition, patients who are
COVID-19 positive should be self-quarantined for at least 14 days,
making it more difficult for them to get their medications in a timely
manner. One way to maintain social distancing and prevent COVID-
19 spread is to provide medications prior to discharge, thus eliminat-

ing a trip into the public, which may decrease risk of readmission.?”

5 | STAFFING CHANGES

Cardiology pharmacists and their colleagues across the country have
learned to adapt to meet the social distancing requirements without
sacrificing the care of our patients.

Problem: Institutions placed social distancing requirements and
maximum number of employees in offices and workspaces. At the
same time, the number of critically ill patients in some cases were
increasing exponentially.

Solution: Some medical teams have limited the number of health
care professionals physically rounding face to face and seeing
patients. Pharmacists have developed unique ways of communicating
with the health care team to ensure that the safety and efficiency of
the care we provide for our patients is not compromised. Cardiology
and critical care pharmacists have worked together to meet the
increasing demands for critically ill patients. Video conferencing or
reviewing the patient census via telephone before and after rounds
was one strategy to maintain a cohesive team. Pharmacists were
cross-trained in various positions and operations in order to provide
back up to their regular staff in case of illness. As for patient care,
most of the groups have redesigned what direct patient care entails.
Variability exists across the country on how quickly the COVID-19
surge has impacted patient care. For those institutions with an attenu-
ated census, the condensed version of rounding has helped them to
find time to read new literature and refine processes and procedures
as they gear up for the surge of COVID-19 patients. With the require-
ments for physical distancing, video conferencing has been utilized to
help staff stay in contact with pharmacy leadership and colleagues to
make quick staffing decisions, keep up-to-date with rapidly evolving
information, and help to decrease stress of the unknown.

As we better understand the risk of transmission of COVID-19
and necessary steps to decrease the spread of the virus, health care
professionals, including pharmacists, have started to safely integrate

themselves back into rounds.
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TABLE 2 Summary of cardiology pharmacists' collaborative practices before and during the COVID-19 pandemic

STEMI

Adjunctive therapy for
STEMI

Cardiogenic Shock

Emergency response (Code
blue, strokes, STEMI)

QT prolongation drugs

Pulmonary hypertension

ACEI/ARB

Drug shortages

Patient Education/
Medication
Reconciliation/Transition
Of Care

Staffing

Resident training

Before COVID-19

Patients admitted directly to CCL for intervention

Aspirin

Ticagrelor, prasugrel, and clopidogrel
Heparin or enoxaparin

Inotrope/vasopressors
TMCS

Pharmacists respond and draw up medications at
bedside

Hospital policies center around anti-arrhythmic
medications and monitoring

May use inhaled treprostinil or epoprostenil

Proven effective to treat hypertension, heart
failure, and coronary artery disease

Amiodarone
Vasopressin
Thrombolytics
Diuretics

Provide face-to-face education on antiplatelet
therapies, anticoagulation, transplant
medications

Provide direct patient care in-house by interacting
with medical staff

Provide education to medical staff and pharmacy
residents

Develop processes /procedures for new treatment
as they arise

Provide patient care in-house by interacting daily
with medical staff to optimize drug therapy

During COVID-19

Patients stop in the ED first
Some will receive thrombolytic therapy instead of PCI

Aspirin

Clopidogrel (preferred with thrombolyitcs)
Consider enoxaparin

Balance availability of resources, staff, and drug shortages

Pharmacists attend but remain outside patient room providing
medications

Grab and go kits added to cart to provide easy access to initial
ACLS drugs

Developed new policies to cover chloroquine and
hydroxychloroquine

Education to staff who may not be as familiar with interpreting
an EKG or medications that prolong QT

Converting to IV prostacyclins to decrease virus spread, unless
intubated

May use nitric oxide if available

Educating medical staff and patients

Prevent discontinuation unless necessary due to hypotension or
renal complication

Transition from IV to oral; Lidocaine

Consider phenylephrine or norepinephrine
Consider order of preference

Consider transition of oral, combination diuretics

Use video conferencing and phone calls to provide the same
information before COVID-19

Remotely provide direct patient care via video/phone
conferencing

Cross training in various areas

Developing new processes/procedures for COVID-19 +
patients

Video conference for staff Education on these changes

Remotely provide patient care

Assist in developing new processes or treatments for various
patient populations at risk

Encourage layered learning to help PGY-2 residents refine
precepting skills

Abbreviations: ACLS, advanced cardiac life support; CCL, cardiac catheterization lab; ED, emergency department; EKG, electrocardiogram; IV, intravenous;
PCI, percutaneous coronary intervention; PGY-2, postgraduate year 2; STEMI, ST-elevation myocardial infarction; TMCS, temporary mechanical circulatory
support.

6 | RESIDENCY TRAINING

Pharmacy residents rotate through various disciplines in order to gain
experience and an understanding of the therapeutics used in different
Problem: Most cardiology pharmacists have a commitment and a patient populations. There are many questions about how best to uti-

desire to teach and train the next generation of pharmacy clinicians. lize residents in this unprecedented time.
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Solution: As described above, residents have been able to maintain
patient care duties by modeling their preceptors. The landscape is differ-
ent, but due to the pandemic's timing in the residency year, residents are
able to function more independently, as their preceptor may be deployed
to other areas. Precepting activities should be shifted to remote learning
platforms, in accordance with hospital policies, to ensure residents are
meeting the established goals and objectives during their training. Resi-
dents on a rotation that involves layered learning should work with their
preceptor to develop a syllabus and learning objectives for their trainee.
This may include but may not be limited to guidance for patient profile
review, medication management, appropriate and succinct patient presen-
tations, formal drug information question response, journal clubs, joint
topic discussions, and patient case presentations. During this time, the
resident should work toward using the aforementioned activities in a
web-based platform to effectively employ the preceptor roles by
instructing, modeling, coaching, and facilitating skills in accordance to
American Society of Health-System Pharmacists (ASHP) required compe-
tencies. Shifting to remote learning can help facilitate timely graduation
for residents and students.

Although chaotic at times, consideration should be made to include
pharmacy residents in departmental emergency preparedness, as they
could play an integral role in direct patient care -related activities. Given
the rapidly evolving body of evidence and the low overall quality of evi-
dence surrounding COVID-19, including residents in emergency policy/
protocol development would be a valuable learning opportunity. Further-
more, including residents in drug shortage management can teach them
valuable skills on how to effectively identify a shortage, find alternative
therapies based on literature, communicate shortage information to many
disciplines, and assist with an implementation plan to mitigate the short-
age. In many ways, these activities could help shape them as a clinician
and provide them with the necessary steps to progress into a successful
cardiology pharmacist.

Residency program directors should keep in close contact with pre-
ceptors and residents to determine what work is needed above and
beyond rotation expectations and normal patient care responsibilities. Can-
cellation of national/regional conferences, research presentations, and tra-
ditional job searches can increase the stress and anxiety of the resident. It
is the program director's responsibility to be aware of the residents resil-

ience and mental health while maintaining appropriate duty hours.

7 | CONCLUSION

The COVID-19 pandemic has brought many changes in a short
amount of time to the health care system. Cardiology pharmacists are
in a unique position to work with other pharmacists and health care
professionals to implement safe and effective practice changes.
(Table 2) Ongoing monitoring and changes will be needed in these
rapidly changing times by using updated national resources such as
the ACC COVID-19 Hub.?®
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