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Summary

SARS-CoV-2, the virus that can cause coronavirus disease 2019 (COVID-19), has officially been labeled a
pandemic by the World Health Organization (WHO). While treatment of the disease currently centers on managing
symptoms and supportive care for patients, there is a need for effective vaccines and medications to prevent and
treat COVID-19. While pharmaceutical companies, universities and government agencies around the world are
working to develop these therapies, there are currently no vaccines or medications approved by the U.S. Food and
Drug Administration (FDA) specifically for COVID-19. This document is intended to provide information regarding
therapies in development for COVID-19; it will be updated as new data become available.

Highlights

e Coronavirus disease 2019 (COVID-19) is an infection from a new strain of coronavirus that has been associated with
respiratory symptoms, including progression to severe respiratoryillness and death in some patients.

e Currently, there are no FDA-approved therapies specifically indicated for the treatment or prevention of COVID-19.

e Pharmaceutical companies, universities and government agencies around the world are working to develop vaccines
andtreatments for COVID-19.

e Vaccines are in early clinical development with options reaching clinical trials within months. However, commercial
availability of a vaccine is still likelyat least 12-18 months away.

e Thereare avastarrayof compoundsin earlytrials being evaluatedforthe treatment of COVID-19. The promising options
will move rapidly through the FDA approval process.

o Another approach is to evaluate currently available therapeutic options to assess their effectiveness in treating and
preventing the disease. Some data surrounding SARS and MERS coronaviruses have led investigators to a handful of
products, hopingthe similarity between these viruses and SARS-CoV-2 will lead to treatment options.

o As development of therapies is rapidly evolving, we intend to update this document frequently to provide the latest
information on potential therapies for treating and preventing COVID-19.

Current Treatment Recommendations

To date, there are no vaccines or drugs approved by the U.S. Food and Drug Administration (FDA) to treat or
prevent SARS-CoV-2, the virus that can cause the disease known as COVID-19. Although there are investigational
COVID-19 vaccines and treatments under development, these investigational products are in the early stages of
product development and have not yet been fully tested for safety or effectiveness. , Clinical
management includes prompt implementation of recommended infection prevention and control measures and
supportive management of complications, including advanced organ support if indicated.

FDA and Government Actions

To help expedite the availability of therapies for COVID-19, the FDA can loosen the process for medications and
vaccines to enter the market. An (EUA) can be issued to permit the use, based on
scientific data, of medical products that may be effective for the diagnosis, treatment, or prevention of a disease
or condition when the U.S. Department of Health and Human Services makes the determination that thereis ap
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https://www.cdc.gov/coronavirus/2019-ncov/hcp/clinical-guidance-management-patients.html#clinical-management-treatment%3C
https://www.fda.gov/emergency-preparedness-and-response/mcm-legal-regulatory-and-policy-framework/emergency-use-authorization

ublic health emergency that has a significant potential to affect national security or the health and security of US.
citizens. Recently, to expedite the availability of additional diagnostic tests for the SARS-
CoV-2 virus.

The Search for Coronavirus Treatments

While there are currently no therapies approved by the FDA for the treatment or prevention of COVID-19,
pharmaceutical manufacturers, universities and government agencies are casting a wide net looking for effective
therapies to treat and/or prevent the disease. SARS-CoV-2 is a coronavirus similar to viruses that cause Middle
Eastern Respiratory Syndrome Coronavirus ( ) and Severe Acute Respiratory Syndrome Coronavirus
( ), previously have been associated with the development of severeillness. Therefore, many investigated
compounds for treating MERS and SARS are now being evaluated for COVID-19.

Vaccines in Development

Several vaccines are in early-phase development to protect against COVID-19. Once they reach clinical trials, data
will be collected over at least six months, if not more, to determine if the vaccines are both safe and effective for
preventing infection with SARS-CoV-2. FDA will expedite the more promising vaccines through the FDA approval
process; however, the first vaccine is not expected to be approved for 12-18 months, at the earliest. Table 1
includes examples of vaccines in development for COVID-19.

Table 1
Vaccine Manufacturer Route Status
BNT-162 Pfizer/BioNTech Unspecified Phase 2
ChAdOx1 nCoV-19 Oxford/AstraZeneca Intramuscular Phase 2
MRNA-1273 Moderna Intramuscular (two doses)
INO-4800 Inovio Intradermal Phase 1

Altimmune Intranasal (one dose)

Coronavirus Vaccine CureVac Intramuscular (1-3 doses) Preclinical
Coronavirus Vaccine Janssen Unspecified Preclinical
COVID-19 S-Trimer GlaxoSmithKline/Clover Unspecified Preclinical

Novel Drugs in Development

There are multiple therapies in early-phase development for the treatment of COVID-19. Remdesivir, has rapidly
advanced into phase 3 clinical trials for patients with moderate or severe COVID-19 as well as hospitalized patients
with mild or moderate COVID-19. Table 2 highlights some of the novel drugs in development for COVID-19. Due to
the large number of products being screened for possible use, the table is not intended to be an exhaustive list of
potential therapies. Rather, we have highlighted some of the more promising agents progressing through the
development process.

Table 2

Drug Manufacturer Mechanism Route Status

remdesivir Gilead Broad-spectrumantiviral IV infusion (5 or 10 days) Phase 3*

tradipitant Vanda neurokinin-1 receptor Oral (twice dailyx 14 days) Phase 3
Pharmaceuticals antagonist

favipiravir FujiFilm Tyoama RNA polymerase antiviral Oral (twice dailyx 7 days) Phase 3
Chemical

leronlimab CytoDyne CCRb5 viral entryinhibitor Subcutaneous Phase 3

*EUA = Emergency Use Authorization
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https://www.fda.gov/news-events/press-announcements/fda-takes-significant-step-coronavirus-response-efforts-issues-emergency-use-authorization-first
https://www.cdc.gov/coronavirus/mers/index.html
https://www.cdc.gov/sars/index.html

Existing Drugs in Development

Several existing medications that are currently approved for other uses are being evaluated for efficacy in the
treatment of COVID-19. These drugs may be used alone or in combination with other drugs to treat COVID-19.
Table 3 shows some of the existing drugs that are in development for COVID-19. However, the use of these
products for COVID-19 is still considered investigational as ongoing clinical trials have yet to demonstrate whether
or not the products are proven to be both safe and effective for treating COVID-19.

Table 3
Drug Manufacturer Mechanism Route Status
tocilizumab (Actemra®) Genentech Interleukin-6 inhibitor IV infusion Phase 3
sarilumab (Kevzara®) Sanofi/Regeneron Interleukin-6 inhibitor Subcutaneous Phase 3
chloroquine Generics RNA polymerase inhibitor Oral Phase 3
hydroxychloroquine Concordia/Generics | RNA polymerase inhibitor Oral Phase 3
(Plaguenil®)
hydroxychloroquine + Concordia/Generics  RNApolymerase inhibitor+ = Oral Phase 3
azithromycin macrolide antibiotic
lopinavir/ritonavir (Kaletra® | AbbVie Protease inhibitor/Booster | Oral Phase 3

Express Scripts’ Recommendations

There are currently no FDA approved therapies for the treatment or prevention of SARS-CoV-2 infections. While a lot of
information is surfacing regarding the screening of potential drugs therapies, available data for the treatment and/or
prevention of the virus are limited. The Office of Clinical Evaluation and Policy will continueto monitor the evolving literature,
track utilization trends, and revise solutions, as needed. Express Scripts created a process for medical director review for
medications when coverage is being requested for COVID-19 and developed anti-stockpiling policies. These policies are
intended to protect the supply of specific, currently available medicines that may be used off-label to manage COVID-19. As
always, the Office of Clinical Evaluation and Policy will continue to monitor this development and provide updates as more
information becomes available.

Stay up to date with the latest information regarding COVID-19 infections in the United States at:
https://www.cdc.gov/coronavirus/2019-ncov/index.html
https://www.nih.gov/health-information/coronavirus

Updates

Date Drug/Vaccine Comment

3.17.202 hydroxychloroqui = Anopen-label non-randomized clinical trial in France showed that 20 patientstreated with

0 ne/ hydroxychloroquine had significant COVID-19 viral load reduction and the effects were

azithromycin improved with the additionof azithromycin.

https://www.mediterranee-infection.com/wp-
content/uploads/2020/03/Hydroxychloroquine final DOl IJAA.pdf
However, the regimen has not been proven and additional clinical information is required
before routinely used.

3.22.202 | remdesivir Due to overwhelming demand, Gilead temporarily stopped patient access to its

0 investigational antiviral drug, remdesivir. Exceptions willbe made for pregnantwomen and
childrenyoungerthan 18 years who have severe disease confirmed as COVID-19. Gilead's
compassionate use program is becoming expanded access to speed availability for
severelyill patients and allow Gilead to collect data on all patients.
https://www.statnews.com/2020/03/22/gilead-suspends-access-to-experimental-covid-
19-drug-remdesivir

3.28.202 | chloroquine The FDA issued an Emergency Use Authorization (EUA) to allow chloroquine and

0 hydroxychloroqui = hydroxychloroquine products donated to the Strategic National Stockpile (SNS) to be

ne distributed and used for certain hospitalized patients with COVID-19. These drugs will be
(EUA) distributed from the SNS to states for doctors to prescribe toadolescent and adult patients

hospitalizedwith COVID-19, as appropriate, when a clinical trial is not available or feasible.
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https://www.cdc.gov/coronavirus/2019-ncov/index.html
https://www.nih.gov/health-information/coronavirus
https://www.mediterranee-infection.com/wp-content/uploads/2020/03/Hydroxychloroquine_final_DOI_IJAA.pdf
https://www.mediterranee-infection.com/wp-content/uploads/2020/03/Hydroxychloroquine_final_DOI_IJAA.pdf
https://www.statnews.com/2020/03/22/gilead-suspends-access-to-experimental-covid-19-drug-remdesivir/
https://www.statnews.com/2020/03/22/gilead-suspends-access-to-experimental-covid-19-drug-remdesivir/
https://www.fda.gov/media/136535/download
https://www.fda.gov/media/136537/download

4.24.202  chloroquine The FDA issued a warning against the use of hydroxychloroquine and chloroquine for
0 hydroxychloroqui = treating COVID-19 outside a hospital or clinical trial setting due to the increased risk for
ne heart rhythm issues. These medications have not been shown to be safe and effective for

treating or preventing COVID-19. Upon review of case reports and published literature of
hydroxychloroquine and chloroquine, either alone or with azithromycin or other
medications that can cause QT prolongation, the FDA was concerned about serious heart
related side effects and deaths. Prescribers are encouraged to monitor heart function,
electrolytes, renal function, and liver tests along with any medications that could
potentially cause QT-prolongation while usingthese products.
https://www.fda.gov/media/137250/download

4.29.202 remdesivir Preliminary results from the randomized, placebo-controlled Phase 3 Adaptive COVID-19

0 (ACTT) Treatment Trial, or ACTT, sponsored by the National Institute of Allergy and Infectious
Diseases (NIAID), were released. The study of 1,063 hospitalized patients with advanced
COVID-19 and lung involvement found that patients treated with remdesivir recovered
fasterthanthose receiving placebo (11 days vs. 15 days), a 31%improvement.

While this informationlooks promising, we caution that the data are unpublishedand still
requires peer review.

4.29.202 | remdesivir Top-line results from the open-label, Phase 3 SIMPLE trial found that 5-day dosing in

0 (SIMPLE trial) hospitalizedpatients withsevere manifestationsof COVID-19 disease was as effective as
10-day dosing. Remdesivir was generally well-tolerated in both regimens. Grade 3 or
higher liver enzyme elevations occurred in 7.3% of patients leading to discontinuation in
3% of patients.
https://www.gilead.com/news-and-press/press-room/press-releases/2020/4/gilead-
announces-results-from-phase-3-trial-of-investigational-antiviral-remdesivir-in-patients-
with-severe-covid-19

This trial could help determinea dosing regimenfor remdesivir. Recently, Gilead indicated
that 140.000 treatments (assuming a 10 day course) of the drug could be available by
the end of May 2020. This study could help maximize the use of available remdesivir
supplies.
https://www.gilead.com/purpose/advancing-global-health/covid-19/working-to-supply-
remdesivir-for-covid-19

05.01.20 @ remdesivir The FDA issued Emergency Use Authorization (EUA) for Gilead’s remdesivir for hospitalized

20 (EUA) patients with severe COVID-19 disease. At this time, the medication is on limited supply
and will be allocated to maximize access for appropriate patients who have a severe
COVID-19 disease. Hospitals with intensive care units and deemed most in need will
receive priority. Since the best dosing regimen is still being investigated, both the 5-day
and 10-daytreatment durations are suggested. The EUAis temporaryand does not take
place of the new drug application (NDA) or formal approval process. Therefore, it remains
an investigational drug that has not been approved by the FDA. Remdesivir is only
authorized for use in suspected or laboratory confirmed COVID-19 and severe disease
defined as Sp02 < 94% on room air, requiring oxygen supplementation, ventilation, or
extracorporeal membrane oxygenation (ECMO) and must be administered intravenously
(IV) by a healthcare provideratan in-patient setting.

https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-
fda-issues-emergency-use-authorization-potential-covid-19-treatment
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https://www.fda.gov/news-events/press-announcements/coronavirus-covid-19-update-fda-issues-emergency-use-authorization-potential-covid-19-treatment

06.15.20 | Chloroquine The FDA revoked the emergency use authorization (EUA) which allowed for chloroquine

20 Hydroxychloroqui = and hydroxychloroquine donatedto the Strategic National Stockpile (SNS)to be distributed
ne and used for treating certain hospitalized patients with COVID-19whena clinical trial was
EUArevoked. unavailable, or participation in a trial was not feasible. In April 2020, the FDA issued a

warningregarding potential serious cardiovascular events, as well as other potential side
effects, when these medications are used to treat COVID-19. In addition, the results of
ongoinganalysis and emerging data haveled theagencyto conclude that chloroquine and
hydroxychloroquine are unlikely to be effective for treating COVID-19. Therefore, the
benefits of chloroquine and hydroxychloroquine no longer outweigh the known and
potential risks when used to treat COVID-19 and the legal criteria allowing for the EUA is
no longer met. Ongoing studies and data show no benefit from hydroxychloroquine or
chloroquine on treating COVID-19. Results from a large randomized clinical trial
demonstrated no benefit on mortality or speeding recovery, which was consistent with
other new data indicating a lack of benefit. Chloroquine and hydroxychloroquine continue
to be FDA approved drugs to treat and prevent malaria. Hydroxychloroquine is also
approved to treat certain autoimmune diseases. The FDA considers these drugs safe and
effective forthese diseases when usedaccordingto their FDA approvedlabeling.

06.15.20 Remdesivirdrug = The FDA issued a warningabout a potential druginteraction related to remdesivir,an

20 interaction investigational drug with EUA for the treatment of hospitalized COVID-19 patients with
severe disease. The warning recommends against the co-administration of remdesivir
and chloroquine or hydroxychloroquineas it may result in reduced antiviral activity of
remdesivir. You can read the FDA’s warning and fact sheet, which accompanies the drug,
here
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