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Off-Label Uses of Medications Learning Objectives
Dexamethasone — COVID-19 * Azithromycin — COVID-19 Pharmacists:
+ Baricitinib — COVID-19 * Hydroxychloroquine — COVID-19 ) ) )
. Tocilizumab — COVID-19 - Chloroguine — COVID-19 + Describe how the pathophysiology of COVID-19 can impact the
« Sotrovimab — COVID-19 - Ivermectin — COVID-19 cardiovascular system
* Mol iravir— COVID-19 + Nit ide — COVID-19 . . . . .
omnuptravie fazoxanide - Differentiate cardiovascular manifestations of COVID-19
Ritonavir-Nirmatrelvir — COVID-19 -+ Colchicine — COVID-19
* Casirivimab and Imdevimab — ¢ Anakinra — COVID-19 * Analyze the cardiovascular impact of medications used for COVID-19
COVID-19 .
B ) + Canakinumab — COVID-19
¢ 2aaniyimab and Elesevimab = gy imab — COVID-19

USHP USHP
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Learning Objectives Outline

Pharmacy Technicians: + SARS-CoV-2 pathophysiology and how it can impact cardiovascular health

+ Distinguish between typical COVID-19 symptoms and those that are - Cardiovascular complications of COVID-19

potentially cardiovascular related +Myocarditis

+ List potential cardiac-related diagnoses that could be secondary to a “»Heart failure
COVID-19 infection “*Arrhythmias
- Identify medications used to treat COVID-19 that may impact the «*Acute Coronary syndrome

cardiovascular system + Cardiovascular impact of medications used to treat COVID-19

USHP USHP

SARS-CoV-2

+ Virus: Severe Acute Respiratory Syndrome Coronavirus 2 (SARS—CdV—Z)

||
I ntrOd u Ctl o n » Disease: Coronavirus Disease 2019 (COVID-19)
a n d * COVID-19 typically manifests as a respiratory illness GJ\D
= % Cough, fever, myalgia, shortness of breath, congestion
Pathophysiology

f, « Cardiovascular abnormalities are also common

+» Myocarditis, heart failure (HF), arrhythmia, myocardial infarction (MI), stroke,

') deep venous thrombosis (DVT), pulmonary embolism (PE), and more

USHP

timicrob Agents. 2020); Fox SE, et l. (J Cardiovasc Pharmacol Ther. 2021); https://commons.wikimedia.org/wiki/File:Novel_Coronavirus_SARS-CoV-
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COVID-19 Incidence and Mortality SARS-CoV-2 Virology

1 : ' _ .
» By the end of 2020, one-third of the U.S. infected f 0 ) A Spike  Single-stranded RNA virus

Membrane
protein M

Nucleocapsid

 As of February 2022: protein + Binds to angiotensin-converting enzyme 2 (ACE-2)

« Over 400 million cases and 5.8 million deaths worldwide receptor through a spike glycoprotein

. . . * ACE-2 receptor is expressed on
« Cardiovascular disease (CVD) is prevalent among Single- P o P
, . stranced < Pulmonary epithelial cells
patients with COVID-19: 5
< Renal ductal cells
o - 0, H H H ini g .
7 - 17% of patients may experience myocardial injury — 2 Cardiomyocytes
during the infection protein E .

«» Vascular endothelial cells

Coronirus % Others U S H?

UFile:Struktura_SARS-CoV_2.jpg

Pei S, et al. (Nature. 2020); https://coronavirus jhu.edu/map.html; Clerkin KJ, et al. (Circulation. 2020); https:/icommons. wikimedia.org/wiki/File:

The life cycle of SARS-CoV
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Cardiac Symptoms and Abnormalities

Symptoms: Palpitations, chest pain, hypertension / hypotension

Can lead to new (or exacerbate) heart failure:

«» Lower extremity edema, dyspnea, and fatigue

Cardiac laboratory and imaging abnormalities:
« Elevated troponin and/or b-type natriuretic peptide (BNP)
«» Electrocardiogram (EKG) abnormalities

« Cardiac image findings

Chen G, etal. (PloS One.); Adeghate EA, et al. (Heart Fail Rev. 2021)

Question for Pharmacists

PollEv.com/USHP

O
Select all that apply: What cardiovascular manifestations
can occur as a result of a COVID-19 infection?

A. Myocarditis

B. Heart Failure

C. Arrhythmia

D. Myocardial Infarction

=

Learning Objective: Describe how the pathophysiology of
COVID-19 can impact the cardiovascular system

e )

USHP

Question for Pharmacy Technicians

Learning Objective: Distinguish between typical COVID-19
symptoms and those that are potentially cardiovascular related

—

is most likely related to cardiovascular abnormalities?
A. Shortness of breath
B. Cough
C. Fever
D. Bilateral lower extremity edema

A.Lange

=

Download the Poll Everywhere
app and join USHP.

i

Text USHP to 22333

Which of the following symptoms of a COVID-19 infection _

PollEv.com/USHP

COVID-19
and
Myocarditis

USHP

o
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Myocarditis

* Inflammation of the heart muscle (myocardium)
“»May reduce the heart’s ability to pump
“»*May cause arrhythmias
* Presentation:
«» Asymptomatic, chest pain, dyspnea, fatigue, arrhythmia

« Left ventricular remodeling and dilated cardiomyopathy - heart failure

USHP

2021); Castiello T, et al. (Heart Fail Rev. 2022); Ni etal. (Curr Probl Cardiol. 2022)

Myocarditis Diagnostics

Endomyocardial biopsy (EMB)
< Diagnostic gold standard

EKG

« Typically abnormal, but neither specific nor sensitive

Echocardiography (Echo)

« Useful to exclude - does not identify specifics of myocarditis
Cardiac MRI (CMR)

« Myocardial edema, hyperemia/capillary leak, and fibrosis/necrosis

Laboratory value elevation does not confirm the diagnosis

« Erythrocyte sedimentation rate (ESR), C-reactive protein (CRP),
and cardiac enzymes (CK-MB, troponin 1, troponin T)

Myocarditis in COVID-19

+ Patients with COVID-19 are 16 times more likely to develop myocarditis

“95% Cl 14.1 - 17.2)

COVID-19:
150 per 100,000

General Population:
9 per 100,000

+ In a prospective cohort study of 100 COVID-19 patients, 60% had on-going

myocardial inflammation on cardiac MRI at a mean of 71 days post-infection

USHP

Boehmer TK, et al. (MMWR Morb Mortal Wkly Rep. 2021); Puntmann VO, et al. (JAMA Cardiol. 2020)

Management of myocarditis in COVID-19

Supportive care
Treat underlying infection

Ensure guideline-directed medical therapy (GDMT) for HF treatment

«» ACE-I or ARBs, diuretics, aldosterone antagonists, and beta-blockers

If cardiogenic shock:

«“ Inotropes, vasopressors, mechanical circulatory support devices, ECMO

USHP

W, etal. (Arch Acad Emerg Med. 2021)
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Vaccinations and Myocarditis

In a study of over 2.5 million vaccinated people within the Israeli health care system
who had received at least one dose of the Pfizer mMRNA vaccine:

Incidence of myocarditis:

[ COVID-19: ] [General Population:] [ Pfizer Vaccination: 2.13 per 100,000 COVI D'1 9
150 per 100,000 9 per 100,000 (95% CI 1.56 - 2.70) a n d
In a study of over 38 million people who were 1-28 days after 2nd vaccination or who H rt F . I
were positive for COVID-19, ea al u re
Incidence Risk Ratio (IRR) of myocarditis:

Pfizer Moderna Infection
IRR: 1.30 IRR: 9.84 IRR: 9.76

95% C10.98 - 1.72 95% Cl 2.69 - 36.03 95% C17.51-12.69 U s HP

Mevorach D, et al. (N Engl J Med 2021); Patone, M, et al. (Nat Med. 2021).

Heart Failure Background Mechanism of COVID-19 in heart failure

* Functional or structural heart disorder of impaired ventricular filling or ejection Cytokine Storm
+ Classified based on symptoms and left ventricular ejection fraction (LVEF)
o New-Onset
*HFrEF Elevated Heart Failure
= Reduced ejection fraction (EF <40%) Aoute Pulmonary
<o Pressure > i
*HFpEF o . COVID A9 > & Cardiac
= Preserved ejection fraction (EF >50%) Infection Depression
Increased Acute
* Symptoms: Metabolic Decompensated
. Demand Heart
“ Dyspnea Failure
“* Weight gain
“» Edema Ischemia /
“ Fatigue

et oain US HP Arrhythmia US HP
“ Nausea

Malik A, Brito D, Vagar S, Chhabra L.(StatPearls... 2021)

Bader F, et al. (Heart Fail Rev. 2021)

A.Lange USHP Resident CE Series Page 6 of 17



Pre-existing Heart Failure New-Onset Heart Failure

* Pre-existing heart failure is an independent predictor of in-hospital death » Etiologies leading to new-onset heart failure in COVID-19:

for patients with COVID-19 based on a study of nearly 9000 subjects +  Myocarditis - previously discussed

< (15.3%, vs. 5.6% among those without heart failure (OR 2.48; 95% CI 1.62 - 3.79) +  Takotsubo (“stress”) cardiomyopathy - reversible cardiac dysfunction
characterized by ballooning of the left ventricle in the setting of extreme

physical or emotional stress \.

Ballooned Ventricle vs. Normal Ventricle

= Reduced immunity

= Frailty

= Decreased hemodynamic reserve to cope with severe infection
+  Atrial Fibrillation

US HP *  Myocardial Infarction

Haussner W, et al (Am J Emerg Med. 2022).

USHP

Maher MR, et al. (N Engl J Med 2020) (Bader F, et al. (Heart Fail Rev. 2021)

Management of heart failure in COVID-19

GDMT can be continued

+ No evidence to suggest a detrimental effect of ACE-I or ARBs C OVI D _1 9

» Judicious use of fluids to avoid volume overload and

* Hemodynamic instability: Arrhythmias

« Inotropes, vasopressors, temporary mechanical circulatory support, ECMO

* Manage underlying pulmonary disease

USHP

Maher MR, et al. (N Engl J Med 2020); Li J, et al. (JAMA Cardiology. 2020)
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Arrhythmia in COVID-19 Monitoring of arrhythmia in COVID-19

+ Inflammatory cytokines - sympathetic overactivation . . .
e yme + Obtain EKG to assess baseline QTc and/or before any QTc prolonging drugs

Inltl.zl Repolarization Plateau_
+IL-6 and TNF-a: cardiac potassium and calcium channels — qgostum chamet dose iow ot apen
v o + Telemetry monitoring considered with documented cardiac arrhythmias,

* Hypoxia: L-type calcium channels and anaerobic metabolism  pepotarization

Opening of VG
Sodium

* Myocarditis: remodeling, ischemia, gap junction, ion-channel  chemes

- Calcium channels close

- VG potassium open suspected myocardial ischemia, or other indications

R

. th i .
« Post-inflammatory myocardial fibrosis and scarring 99" percentile QTc values:

+ Kidney and GI dysfunction can lead to electrolyte abnormalities “ Males: 470 milliseconds

+ Medications (discussed later) % Females: 480 milliseconds

USHP - USHP

Pandat, S, Zhu Z, Fuentes-Rojas S, Schurmann P. (Methodist Debakey Cardiovasc J. 2021) Gandhi RT, Lynch JB, Del Rio C. (N Engl J Med. 2020); Giudicessi JR, Nos y PA, Friedman PA, Ackerman MJ. (Mayo Clin Proc. 2020); ons.wikimedia.org/wiki/File:QRS_normal.svg.

Arrhythmia incidence in COVID-19 Atrial fibrillation (AF)
—/
e

* In a 2021 meta-analysis of 21,653 patients

Sinus Tachycardia 40 - 55%

Sinus Bradycardia 5-25% hospitalized with COVID-19:

Atrial Fibrillation/Atrial Flutter 2-12% <+ Prevalence of AF: 11%

Supraventricular Tachycardia (SVT) 0.6 - 6% - 2.3-3.4% in general population -
Pre-ventricular contractions (PVCs) 0-28% ’ ’ L=
Non-sustained ventricular tachycardia (NSVT) 0-15% “ AF 6-fold higher prevalence in severe vs. A e ]
Sustained Ventricular Tachycardia/Fibrillation or TdP 0-1.4% non-severe disease (19% vs. 3%) \ \ \
AV Block 0-1.4% !

Postural orthostatic tachycardia syndrome (POTS) 4-22% “ Increased risk of all-cause mortality for:

Inappropriate sinus tachycardia (IST) 3-4% = AF (OR: 2.98, 95% CI 1.91 - 4.66)

Us H? = New-onset AF (OR 2.32, 95% CI 1.60 - 3.37) Us H?

Pandat, S, Zhu Z, Fuentes-Rojas S, Schurmann P. (Methodist Debakey Cardiovasc J. 2021) 8 , etal. (Front i/File:Heart_conduct_atrialfib.gif#/media/File:Heart_conduct_atrialfib.gif;
o

2021);
vikimedia.org/wikilFile:Heart_conduct_sinus.giff/me inus.gif
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Bradycardia Management of arrhythmia in COVID-19

« 2020 multi-center retrospective analysis of over 1000 COVID-19 patients: ) ) o
* Medical management during the COVID-19 pandemic is nearly standard
PROFOUND ABSOLUTE
(<50 BPM) (<60 BPM) » Rate Control: Beta-blockers could be a concern
13% 24.9% +* Alternative: non-dihydropyridine calcium channel blockers

» Bradyarrhythmia: permissive hyperthermia an option
25.5% 18%

*» No specific guidance outside of standard treatment used in non-COVID-19 patients

«  Mortality rate of whole population was 18.7% . L . L . . -
Patients with <60 BPM were 6.59 times more likely to die than those >60 BPM + If patients receiving QTc prolonging medication, consider discontinuing therapy

2+ (95% C 2.83 - 15.36) USHP USHP

Kumar S, et al. (Clin C

Pandat, S, Zhu Z, Fuentes-Rojas S, Schurmann P. (Methe

etal. (J Arrhythm. 2021)

Acute Coronary Syndrome .

+ Suspicion of ST-elevated Myocardial Infarction (STEMI)
Q

COVI D_1 9 or Non-ST-elevated Myocardial Infarction (NSTEMI)
an d + Myocardial Infarction: Hormelmerpholosy

«“ Cardiac troponins above 99 percentile AND one of:
Acute Coronary Syndrome
= EKG changes
= Pathological Q waves
= Imaging of new loss of viable myocardium or wall motion abnormality (Echo)

ST-segment elevation

USHP
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Type-1 vs. Type-2 Myocardial Infarction

Block in
Artery

* Type-1:

Acute atherothrombotic coronary artery disease typically caused
by plague rupture or erosion

* Type-2:

Mismatch in oxygen supply and demand due to hemodynamic or
respiratory abnormalities

COVID-19 usually causes TYPE-2

Thygesen K, et al. (J Am Coll Cardiol); https:/ i/File:Heart_attack-NIH.gif

Myocardial Infarction in COVID-19

Yy
+ Danish study of 5119 patients with COVID-19: ‘\ ﬁ

* 17 patients experienced their 1st-ever Ml L
IRR of 5.9 (95% CI 1.9 - 18.2, p=0.002) RS

* Mount Sanai Health System study of 4695 patients with COVID-19:
«+ evaluated for acute and chronic myocardial injury
» Chronic: 6.8%
« Acute: 24.9%

» All-cause mortality at 6-months: 23.6%
+ 13% of patients w/o Ml versus:

* 43% with chronic myocardial injury (HR 4.17, 95% CI 3.44 - 5.06; p<0.001)
« 47.3% with acute myocardial injury (HR 4.72, 95% Cl 4.15 - 5.36; p<0.001) U S H

jon. 2020); Kini A, et al. (Eur Heart J Qual Care Clin

Management of Ml in COVID-19

» For every 10 minute delay in percutaneous coronary intervention (PCI) there is an
additional 3.31 deaths per 100 patients

« PCI preferred over fibrinolysis
+ Consideration of risk vs. benefit in life-threatening COVID-19 infection

» Typical pharmacologic treatment: __ Sient  Cathetsr

. Therapeutic anti-coagulation
. Aspirin

. P2Y12 inhibitor

. Beta blockers

. Statins

. ACE-I/ARB

Guide
wire

OO WN =

Scholz KH, et al. (Eur Heart J. 2018); Saad M, Kennedy KF, et al. (JAMA. 2021); https://commons.wikimedia.org/wiki lausen_0034_Angioplasty_Stent_01.png

USHP

Question for Pharmacists

Learning Objective: Differentiate cardiovascular ) PollEvcomushp
manifestations of COVID-19 ~

J, Download the Poll Everywhere
2 ) app and join USHP.
=
Text USHP to 22333

What method is considered the gold-standard for
evaluating myocarditis?

A. Endomyocardial Biopsy (EMB)
B. Electrocardiogram (EKG)

C. Echocardiography (Echo)

D. Cardiac MRI (CMR)

USHP
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Question for Pharmacy Technicians

Learning Objective: List potential cardiac-related diagnoses ) PollEvcomusHp

that could be secondary to a COVID-19 infection — = = - :
Cardiovascular implications

Text USHP to 22333

e

Which of the following can be directly attributed to a - of
COVID-19 infection:

[ uns Cancer COVID-19 medications
C. Urinary Tract Infection
D. Myocarditis

3

(USHP

41
Dexamethasone (Decadron®) Remdesivir (Veklury®)

n Not approved for COVID-19, but mainstay of treatment Fully FDA approved in COVID-19
Glucocorticoid that suppresses neutrophil migration and lymphocyte Nucleotide analog > prevents viral RNA synthesis by resembling natural ATP
proliferation (anti-inflammatory) substrate

“ Patient’s requiring supplemental oxygen or mechanical ventilation COVID-19 symptom onset within prior 10 days
6mg IV or PO for 10 days or until discharge for patients who require 200mg IV infusion on day 1 followed by 100mg IV infusion daily for 4
respiratory support days or until discharge

Potential CV » Hypertension  Fluid retention U S HP Potential CV * QTc prolongation » T-wave abnormalities U S HP
Impact « Dyslipidemia + Sodium T/potassium | Impact * Bradycardia *+ Hypotension

Dexamethasone_Structural_Formula_V1.svg
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Baricitinib (Olumiant®)

Approved via Emergency Use Authorization (EUA)

Janus Kinase (JAK) inhibitor that modulates inflammatory responses, exhibiting
inhibition of IL-6-induced phosphorylation

High-flow (HFNC) oxygen or non-invasive ventilation
21 elevated inflammatory marker

* 4 mg PO daily for 14 days or until discharge
» Dose adjustment if eGFR < 60 mL/min/1.73 m2

Potential CV « DVT/PE
* No evidence of arrhythmia

(USHP

Sotrovimab (Xevudy®)

Approved via EUA

Immunoglobulin G-1 monoclonal antibody that binds to the spike protein
receptor binding domain, inhibiting an undefined step after virus attachment and
prior to fusion of membranes

High risk COVID-19 positive patients NOT admitted and NOT
requiring oxygen support

One-time 500mg IV infusion

Potential CV

No concerning adverse effects at this time

(USHP

A.Lange USHP Resident CE Series

Tocilizumab (Actemra®)

Approved via EUA

Recombinant monoclonal antibody that binds to IL-6 receptors,
inhibiting inflammatory action

« HFNC, or invasive / non-invasive ventilation
* CRP27.5mg/dL

One-time 8mg/kg IV infusion (up to 100kg --- max dose 800mg)

Potential CV * Hypertension . DVT * Infections
Impact » Thrombocytopenia + Shortens QTc

(USHP

Molnupiravir (Lagevrio®)

Approved via EUA

Increases frequency of viral RNA mutations by acting as a
substrate for RNA polymerase

Mild-to-moderate severity COVID-19 positive non-hospitalized
adults within 5 days of symptom onset

800mg (four 200mg capsules) PO every 12 hours for 5 days

Potential CV * Nothing of concern
Impact * No concerning drug-drug interactions reported

(USHP

Page 12 of 17



Ritonavir-Nirmatrelvir (Paxlovid®)

Approved via EUA

Nucleotide analog > prevents viral RNA synthesis by
resembling natural ATP substrate

Mild-to-moderate severity COVID-19 positive non-hospitalized
adults within 5 days of symptom onset

+ Nirmatrelvir 300mg PO (two 150mg tablets) with ritonavir 100mg PO
+ All three pills taken together twice daily for 5 days

» Hyper/Hypotension

(USHP

1) Casirivimab and Imdevimab (REGEN-COV®)

2) Bamlanivimab and Etesevimab

* No longer authorized for use in the United States due to unlikelihood of
activity against the predominant omicron variant

+ Targets spike protein, which undergoes mutation from variant-to-variant

(USHP

Streatmentguidelines.nih.gov/therapies/anti

A.Lange USHP Resident CE Series

ovid19treatmentguidelines.nin.govitherapies/statement-on-paxlovid-drug-drug-interactions/

Ritonavir-Nirmatrelvir (Paxlovid®)

Ritonavir: Cytochrome P450 (CYP) and P-glycoprotein (P-gp) inhibitor

* Many common cardiovascular medications could be impacted including:

Consider alternate therapy if
patient is taking:

Consider withholding these

therapies if patient taking:

* Amiodarone «  Atorvastatin

+ Clopidogrel + Rosuvastatin

« Dofetilide * Lovastatin

« |vabradine » Simvastatin

- Rivaroxaban * Tacrolimus o
« Ticagrelor + Opiate pain medication

* Many others

Many others

(USHP

Azithromycin (Zithromax®)

» NOT approved for treatment of COVID-19
* NIH recommends against use

Macrolide antibiotic with immunomodulatory activity, which
works to decrease inflammatory cytokines and inhibit neutrophil
activation

petentialitd * QTc prolongation

(USHP

Page 13 of 17



Hydroxychloroquine (Plaquenil®) Chloroquine (Aralen®)

» NOT approved for treatment of COVID-19
* NIH recommends against use

+ NOT approved for treatment of COVID-19
* NIH recommends against use

Antimalarial that increases endosomal pH, inhibiting fusion of
SARS-Cov2 to cell membranes. Also, chloroquine inhibits
glycosylation of the ACE-2 receptor, possibly interfering with
receptor binding

Antimalarial that increases endosomal pH, inhibiting fusion of
SARS-Cov2 to cell membranes

Potential CV » QTc prolongation Potential CV * QTc prolongation

. . . . / . . N . //
Drug interactions (minor CYP2D6 substrate) [‘Aﬂ“ U S HP Drug interactions (minor CYP2D6, 2C8, 3A4 substrate) [‘Aﬂ“ U S HP

Ivermectin (Stromectol®) Nitazoxanide (Alinia®)

* NOT approved for treatment of COVID-19
» NIH reports insufficient evidence to recommend either for or against its use

+ NOT approved for treatment of COVID-19
* NIH recommends against use

Antiparasitic drug typically used for cryptosporiduium or giardia infections. In
COVID-19, not fully elucidated, but nitazoxanide inhibits host enzymes which can
impair protein processing

Antiparasitic drug typically used for onchocerciasis or
strongyloidiasis. In COVID-19, thought to inhibit transport
proteins and interfere with attachment

Potential CV » Tachycardia » Orthostatic hypotension Potential CV
Impact - Edema « Drug interactions (minor CYP3A4 £ Impact
and P-gp substrate) |

» No concerns reported

A.Lange USHP Resident CE Series Page 14 of 17



Colchicine (Colcrys®) Anakinra (Kineret®)

» NOT approved for treatment of COVID-19
* NIH recommends against use

» NOT approved for treatment of COVID-19
» NIH reports insufficient evidence to recommend either for or against its use

Anti-inflammatory typically used for gout and pericarditis. In

R binant Interleukin-1 (IL-1 It t ist that
COVID-19, shows potential in decreasing cytokines ecombinant Interleukin-1 ( ) receptor antagonist tha

suppresses inflammatory effects

Potential CV Potential CV * Infection

Impact

* Drug interactions (major CYP3A4 and Pgp substrate)

terleukin-1-inhibitors

Canakinumab (llaris®) Siltuximab (Sylvant®)

* NOT approved for treatment of COVID-19
* NIH recommends against use

+ NOT approved for treatment of COVID-19
* NIH recommends against use

Chimeric monoclonal antibody that binds to interleukin-6 to

Human monoclonal antibody that targets the beta subunit of IL-1, ) . ) .
inactivate signaling

which suppresses inflammatory effects

Potential CV
Impact

Potential CV * Edema

» No concerns reported Impact + Hypotension Ar/

feukin-1-inhibitors/ ). 8 Streatmentguidelines.nih.go leukin-6-inhibitors/nt
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Question for Pharmacists

Learning Objective: Analyze the cardiovascular impact of @ PollEveomUSHP

medications used for COVID-19

Which of the following medications should we be especially

J, ) Download the Poll Everywhere
s ) app and join USHP

e

Text USHP to 22333

concerned with regarding drug-drug interactions that may
elicit cardiovascular adverse effects?

A
B
C
D

. Molnupiravir (Lagevrio®)

. Baricitinib (Olumiant®)

. Ritonavir-Nirmatrelvir (Paxlovid®)
. Sotrovimab (Xevudy®)
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Question for Pharmacy Technicians

Learning objective: Identify medications used to treat
COVID-19 that may impact the cardiovascular system

Which medication is given as an intravenous (IV)
infusion rather than by mouth (PO)?

A. Molnupiravir (Lagevrio®)

B. Remdesivir (Veklury®)

C. Baricitinib (Olumiant®)

D. Ritonavir-Nirmatrelvir (Paxlovid®)
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