A Summary Outline of the Pharmacotherapy for COVID-19
Here is a review of some promising drugs.
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At the time of this writing, we are in the midst of a COVID-19 pandemic. The following
is a current review of many of the medicines being tested for efficacy against this often deadly
virus.

Monotherapy
A. Aminoquinolone (antimalarial)

Chloroquine’s potential mechanism of action is that it increases endosomal pH required for
virus cell fusion as well as interferes with glycosylation of cellular receptors for SARS-CoV-2.
Further, in vitro studies have demonstrated chloroquine functioned at entry and post entry
stages of SARSCoV-2.! Chloroquine has immune-modulating activity that may synergistically
enhance antiviral effect in vivo. According to guidelines published by the Society of Critical
Care Medicine: “There is insufficient evidence to issue a recommendation on the use of
chloroquine or hydroxychloroquine.”?

Hydroxychloroquine’s potential mechanism of action is that it increases endosomal pH
required for virus/cell fusion and it interferes with glycosylation of cellular receptors for SARS-
CoV-2. Although it shares the same mechanism of action as chloroquine, hydroxychloroquine
is noted to be a less toxic derivative of chloroquine. In vitro studies reveal hydroxychloroquine
has more potent antiviral activity based on consistently smaller half maximal effective
concentration when compared with chloroquine.? Results from physiologically-based
pharmacokinetic models suggest the recommended dose is a loading dose of 400 mg by mouth
twice daily followed by a maintenance dose of 200 mg by mouth twice daily for four days.® The
Italian guidelines specifically state that they are “against the possible use of chloroquine/
hydroxychloroquine in prophylaxis for COVID-19. At the time of writing this article, there is
no evidence of efficacy of this drug in the prevention of disease COVID-19; therefore, this
strategy is not recommended.”?*®

B. Interleukin-6 (IL-6) receptor antagonists

Tocilizumab’s potential mechanism is that it binds to soluble and membrane bound IL-6
receptors and inhibits IL-6 mediated signaling through these receptors. IL-6 is a pleiotropic pro-
inflammatory cytokine that may play a key role in driving the inflammatory immune response
that causes acute respiratory distress syndrome (ARDS) in patients with COVID-19. The
effectiveness of tocilizumab needs to be established in a controlled clinical trial. There is



insufficient evidence to issue a recommendation on the use of tocilizumab in critically ill adults
with COVID-19.2

The World Health Organization (WHO) has stated that there is no current evidence to
recommend any specific anti-COVID-19 supportive or antiviral treatment for patients with
confirmed COVID-19. There are many ongoing clinical trials, and data is emerging frequently.
Use of investigational anti-COVID-19 therapeutics should be done under approved,
randomized, controlled trials whenever feasible.®

C. Antivirals (protease inhibitors)

Lopinavir/ritonavir (LPV/RTV) potentially targets SARS-CoV-2 protease activity. It
must be considered that HIV protease belongs to the aspartic protease family, whereas the two
coronavirus proteases are from the cysteine protease family. HIV protease inhibitors are
specifically optimized to fit the C2 symmetry in the catalytic site of the HIV protease dimer, but
the C2 symmetric pocket is absent in coronavirus proteases. The Society of Critical Care
Medicine suggests against routine use of LPV/RTV because of weak low quality of evidence.?

Johnson and Johnson in their online statement suggests that Darunavir’s (an
antiretroviral medication) structural analyses show very few interactions of darunavir with the
active site of the SARS-CoV-2 protease.”(7) Further, early unpublished results suggest that it is
unlikely that darunavir will have significant activity against SARS-CoV-2 when administered at
the approved dose for HIV-1 infection.’

D. Antivirals (nucleoside analogs)

Ribavirin’s potential mechanism of action is that it inhibits the replication of RNA and
DNA of viruses. Based on sequencing analysis, modeling, and molecular docking, ribavirin can
tightly bind to SARS-CoV-2 RNA-dependent RNA polymerase, a crucial enzyme in the life
cycle of coronavirus.® Ribavirin has been recommended in combination with interferon or
LPV/RTV at a dose of 500 mg intravenous given twice or three times daily, not to exceed 10
days.

E. Antiviral (neuraminidase inhibitors)

Oseltamivir acts at the stage of viral replication by inhibiting the function of viral
neuraminidases. This prevents its reproduction by budding from Coronaviruses which do not
utilize neuraminidase for the budding stage of reproduction. Due to the limitations of the study
design and use of multiple medications, the effectiveness of oseltamivir for treatment of
COVID-19 infection is unknown.

F. Antiviral (Miscellaneous)

Ganciclovir inhibits binding of deoxyguanosine triphophate to DNA polymerase
resulting in inhibition of viral DNA synthesis. Ganciclovir should be avoided for SARS-CoV-2.

G. Biological Response Modulators



Interferon a-2b, Interferon a-1B, and interferon f all inhibit the replication of SARS-
CoV-2 in cell culture. The relative effectiveness of different IFNs against SARS-CoV-2 is
unknown.? Being a prophylactic rather than therapeutic agent, IFNs may have their highest
utility in the prophylaxis or early post-exposure management of SARS.%1

Combination therapies!®-13
A. Azithromycin and hydroxychloroquine

Azithromycin’s potential mechanism of action is unknown, perhaps maybe theorized as
possibly anti-inflammatory. Concerns regarding drug-drug interactions, particularly QT
prolongation with combination use of hydroxychloroquine and azithromycin have been raised.!

B. Interferon- a2b (IFN- a:2b) and ribavirin

IFN a-2b and ribavirin concentrations required for viral inhibition must be achievable in
humans in order to be relevant for clinical use. At present, there are no data on the serum
concentrations required for treatment of COVID-19 patients.

The World health organization does not recommend the routine use of systemic
corticosteroids for treatment of viral pneumonia outside of clinical trials due to prior studies in
patients with closely related viruses (SARSCoV and MERS-CoV) showing a lack of
effectiveness and possible harm. Clinicians considering corticosteroids for a patient with
COVID-19 and with sepsis must balance the potential small reduction in mortality with the
potential for prolonged shedding of coronavirus.®

There is interest in the potential role of ACE-inhibitors and angiotensin receptor
blockers (ARBSs) in the pathophysiology of this disease since the SARS-CoV-2 virus binds to
the ACEZ2 receptor for cellular entry. However, current guidance from cardiology organizations
(i.e., ACC/AHA/HFSA) state that there is not enough evidence to recommend for or against
these medications in the setting of the COVID-19 pandemic.®

The FDA is aware of news reports stating that the use of non-steroidal anti-
inflammatory drugs (NSAIDs) could worsen coronavirus disease (COVID-19). However, there
is no scientific evidence to support these claims to date. The agency is investigating this issue
and currently does not have any specific recommendations to withhold NSAID therapy in these
patients. The European Medicines Agency has also issued guidance that there is not enough
data to recommend avoiding NSAIDs in COVID patients.®

Respiratory Treatments

Inhaled medications can be delivered either by metered dose inhalers (MDIs) or by
nebulization; when delivered by nebulization, these can be aerosol generating. For COVID
positive patients or those suspected of having COVID, the use of MDlIs is preferred when/if
available.®
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