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Overview

» Describe novel activities that Antimicrobial Stewardship Programs
(ASPs) have taken on during the COVID-19 pandemic

« Describe ASP collaboration with infection prevention programs during
the pandemic

« Discuss implications from the pandemic on future ASP activities and
program building




VCU ASP
« 2D physicians (1
adult, 1 peds)
4 pharmacy FTEs
« 5 total pharmacists
« 1 FTE for peds AS
0.1ITFTE

Health.

VCU HIPP

41D physician
epidemiologists
10 infection
preventionists
1 IT specialist

1 data curator
analyst

1 microbiology
technician




Similarities and Differences Between ASPs and
Infection Prevention Programs

ASPs

Focus:
Improve
antimicrobial
use, |
resistance

Personnel:
Pharmacists

Report through
Pharmacy

Health.

Strategies:
Antimicrobial
Restriction a
major strategy

Focus:
Patient
outcomes &
MDROs

Personnel:
ID Physician
IT Specialist
Microbiologist
Nursing

Infrastructure:
Use of 3 party
software
platforms

Need for
leadership
commitment

Strategies:
Audit &
feedback

Education

Metrics:
Focus on CDI

Use process &
outcome
metrics

NHSN
reporting

Abbas & Stevens. Med Clin N Amer 2018;102:873-882.

IPPs

Focus:
| HAls

Personnel:
Infection
Preventionists
(IPs; often RNSs)

Director and IPs
report through
nursing



Another ? for #|Dtwitter: has your #AntimicrobialStewardship
team been involved in #COVID19 response or preparation?
Plz comment on what you think the implications are for ASPs/
the best way our community can help; plz RT & tag folks
outside of the US, too; thanks!! #SARSCoV?2

Involved-directly 29%
Involved-peripherally 28%
Not involved 40%
Other (please comment) 3%

253 votes - 3 hours 13 minutes left

Health March 3, 2020




Infect Control Hosp Epidemiol. 2020 Mar 13 : 1-2. PMCID: PMCT137534
Fublizshed online 2020 Mar 13 doi: 10.1017/ice 2020 69 PMID: 32167442

Involving antimicrobial stewardship programs in COVID-19 response
efforts: All hands on deck

Michael P. Stevens, MD, MPH, " Payal K. Patel, MD, MPH, ? and Priya Nori, MD *

> Author information = Article notes » Copyright and License information  Disclaimer

This article has been cited by other articles in PMC.

To the Editor—To our knowledge, no formal recommendations exist for the inclusion of antimicrobial
stewardship programs (ASPs) in disaster planning or emergency response preparedness efforts.t A PubMed
search utilizing the search terms “antimicrobial stewardship™ AND “disaster planning™ was performed on
March 4, 2020, and vielded no results. ASPs are now ubiquitous. They often include pharmacists and
physicians with advanced infectious diseases training, and thev are a valuable part of hospital safety and
quality programs. In some hospitals. compartmentalization of stewardship and epidemiology functions
have developed over time to meet distinct institutional needs. However, domains should coalesce for

purposes of emergency preparedness. The current SARS-CoV-2/COVID-19 outbreak highlights numerous

Health.




Can assist w/ early case
identification

Collaboration w/ Epidemiology/

infaction Provention Assist with communication

Opportunity to longitudinally link
rograms

Coordinate w/ microbiology and
Hospital Epidemiology for real-

_emtagnostic Stewardship - time interpretation of PCR test
Antimicrobial Stewardship . results
& COVID-19 Preparation/ Assist in creating treatment

Response uidelines

Anticipate & manage drug
shortages

Assist in completing eIND and
local IRB paperwork for
emergency use agents (such as
remdesivir)

Treatment

Monitor/enhance compliance w/
local treatment guidelines

Hea I‘thw Stevens MP, Patel PK, Nori P. Infect Control Hosp Epidemiol 2020 Mar 13:1-2.
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« Describe novel activities that Antimicrobial Stewardship Programs
(ASPs) have taken on during the COVID-19 pandemic

« Describe ASP collaboration with infection prevention programs during
the pandemic

« Discuss implications from the pandemic on future ASP activities and
program building




ASP Involvement in COVID-19 Response Efforts

« Major ways Antimicrobial Stewardship Programs (ASPs) have been
iInvolved (not exhaustive):
Case identification and diagnostic stewardship of SARS-CoV-2
testing

COVID-19 treatment

—  Guidelines
—  Facilitating access to potential therapeutics

Outpatient pandemic stewardship
—  Preauthorization for potential therapeutics
— Managing access process for monoclonal antibodies

Vaccine planning

Hea |th Nori P, Patel P, Stevens MP. Infect Control Hosp Epi, published online April 16, 2021.
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VCU Health: Early COVID-19 Experience

« March 16, 2020: first patient with confirmed COVID-19 admitted
 March 16, 2020: COVID-19 Command Center opens

e March 17, 2020: Dedicated Adult COVID-19 consult service
established




Diagnostic Stewardship of SARS-CoV-2 Testing at
VCU Health

* Infection preventionists and physician epidemiologists with HIPP team
Initially screened all possible patients

SARS-CoV2 testing Low acuity (to LabCorp)
(Consider acuity, pre-test High acuity, hospitalized (to Negative Test screening by epi?
robability) DCLS. if tt % t this Epi screening/approval Send RPP
p y if they accept this) Positive (stop)

Updated 3/9/2020
stewardship

Mike Stevens ¢& @Dr_Mike_Stevens - 3h
Question for #|DTwitter:

At any point in the #COVID19 pandemic has your
#AntimicrobialStewardship program been involved in the diagnostic
stewardship of #SARSCoV2 testing? Thank you!!

Yes 57.7%
No 38.5%
Other (please comment) 3.8%

Hea |th Nori P, Patel P, Stevens MP. Infect Control Hosp Epi, published online April 16, 2021.
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> Infect Control Hosp Epidemiol. 2020 Jul;41(7):859-861. doi: 10.1017/ice.2020.224.

Epub 2020 May 11.

Utility of retesting for diagnosis of SARS-CoV-
2/COVID-19 in hospitalized patients: Impact of the

interval between tests

Michelle E Doll 7, Rachel Pryor 1, Dorothy Mackey ', Christopher D Doern 1, Alexandra Bryson 7,
Pamela Bailey ', Kaila Cooper 1, Emily Godbout ', Michael P Stevens 1, Gonzalo Bearman

Affiliations + expand > Am J Infect Control. 2020 Aug;48(8):966-967. doi: 10.1016/j.ajic.2020.05.002.

Epub 2020 May 12.

PMID: 32389155 PMCID: PMC72397

- e s e s The olactranic modical roarnrd

nd COVID-19: Is it up

> Infect Control Hosp Epidemiol. 2020 Oct;41(10):1231-1233. doi: 10.1017/ice.2020.358.
Epub 2020 Jul 23.

Universal screening for the SARS-CoV-2 virus on
hospital admission in an area with low COVID-19
prevalence

Sangeeta R Sastry 1, Rachel Pryor 1, Jillian E Raybould 1, Julie Reznicek ', Kaila Cooper 7,
Amie Patrick !, Shelley Knowlson ', Pamela Bailey ', Emily Godbout 1, Michelle Doll 1,
Michael P Stevens ', Gonzalo Bearman !

Affiliations + expand
PMID: 32698924 PMCID: PMC7411438 DOI: 10.1017/ice.2020.358
Free PMC article
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list occur prior to the next pandemic.
advise staff, not review charts.
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Infaciion Praveriion Assist with communication
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Hospital Epidemiology for real-
time interpretation of PCR test
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& COVID-19 Preparation/
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COVID-19 Treatment Guidelines

 Created local treatment
guidelines

« Collaborated with multiple
other medical centers and
reviewed guidance documents
from China and Italy as well

 On 3/11/2020 we released our
first treatment guidelines

« Between 3/11/20-4/22/21 we
updated these guidelines > 90
times

« Document went from 6 pages = 35
pages

VCU Adult COVID-19 Treatment Protocol: Updated March 11, 2020

VCU ASP Adult COVID-19 Treatment Protocol

Contact Information:

For suspected cases, please notify the VCU Hospital Infection Prevention Program (HIPP) at pager 4085.

For anyone who needs Remdesivir: Please see the “Remdesivir application process_..." word document.

Treatment Algorithm

Step down/ICU level care
* Radiographic infiltrates by imaging OR
* Clinical assessment (crackles on exam) AND
Sp02<94% OR
* Requiring supplemental 02/mechanical
ventilation

Additional criteria to consider if COVID-19 confirmed
s Age=60
& Co-morbid conditions: COPD, ILD, CF,
Transplant/BMT

Start chloroquine (preferred) or
hydroxychloroguine AND

Obtain consent for Remdesivir via
compassionate use IF mechanically
ventilated (Gilead requirement®)

a. Key compassionate use exclusion
criteria from Gilead® = multi-
organ failure; pressor
requirement; ALT level > 5 ULN;
CrCl< 30 mL/min or on HD or
CVWHD; use of LPV/r, DRV/c

Floor level care (i.e. SpO2 >94% or not on supplemental

Start hydroxychloroguine only if COVID-




VCU ASP Adult COVID-19 Treatment Guidelines

These guidelines are based on the best available evidence and professional society guidelines. Although some “preprint” data are referenced, in
general these guidelines include peer-reviewed data primarily, and include links to the most relevant literature. For questions regarding these
guidelines please contact Mike Stevens via email (michael.stevens@vcuhealth.org) or pager 8422,

Table of Contents

Key Treatment Sections

Reference Sections

Fioure 1, WCU Health COVID-19 Treatment Options Flow Map

Tables 3a and 3b. Quality of Evidence Behind Available Medications for COVID-

19

Key Updates: Table View

Table 4a. Clinical Trial Criteria

What's New

Table 4b. Expanded Access & Compassionate Use Agent Criteria

Table 1a. Antiviral Agents

Motes [Associated with Tables 1a and 1h)

Table 1b. Supportive Agents

References

Table 2. Safety Considerations & Recommended Labs

Addendum 4. Dexamethasone and Potential Drug-Drug Interactions

Addendum 1. COVID-19 Guidelines for Patients with Renal

Addendum 5. COVID-19 Clinical Trials Referral Ordering Process in CERNER

Transplantation

Addendum 2. COVID-19 Guidelines for Patients with Liver
Transplantation

Addendum 3. Possible Bacterial Superinfection in Patients
Admitted with COVID-19

Hea |th VCU Health Adult COVID-19 Treatment Guidelines: April 20, 2021 update version.




Symptomatic

COVID-19 PCR +

!

In hospital WITH
Out of In hospital WITHOUT 02 requirement
hospital 02 requirement or > : but WITHOUT
pneumonia pneumonia®
y \d l
Supportive Supportive Dexamethasone* | + || Remdesivir
Management Management
Consider:
OR
Casirivimab/imdevimab Convalescent C:mva.l'emnt.::‘aszla;/
e e || OR | s epemas
209 Clinical Tria i
progression as outlined in impaired humoral immunity who
Table 1a) are NOT on a ventilator and ONLY
as directed by Transplant D)

as needed

This figure depicts where various potential ther-
apeutic options can be considered.

Treatment decisions are at the discretion of the
clinical service with input from Infectious Dis-
eases and Pulmonary & Critical Care Medicine

PR I

In hospital WITH O2 requirement
AND pneumonia®

v

Dexamethasone* | 4 || Remdesivir
Tocilizumab**
+ (1f w/in 48 hrs of rapid
hypoxic respiratory failure w/
CRP = 7.5 mg/dL)
Consider:
Convalescent Plasma*
(EUA use: for patients w/ a h/o kidney or liver trans-
plant OR impaired h 1 ity who are NOT
on a ventilator and ONLY as directed by Transplant
2}
+/-

Clinical Trials are in RED boxes; drugs available under FDA emergency use authorization (EUA)
criteria are in PURPLE boxes; other (non-trial) options are in GREEN boxes; boxes with double
lines = agents that are available to patients who are incarcerated.

Gray shading = targeting immune response.
Yellow shading = targeting virus directly.

*If dexamethasone/other corticosteroids are contraindicated EUA baricitinib can be substituted
(in combination with remdesivir).

“*Would give a one time dose of tocilizumab (8 mg/kg, up to 800 mg) for patients within 48
hours of the development of rapid progressive hypoxic respiratory failure requiring NIV or MV or
high-flow O2 (>0.4 FiO2/30L/min oxygen flow) who also have a CRP of = 7.5 mg/dL.

AThe clinical trials teams are screening patients and will reach out to primary providers about
potential enroliment. Primary teams can also put a clinical trial referral in CERNER (type in
“Clinical Trials Referral”).

Consider the following clinical trials*, listed in numeric
order of relative trial priority (as determined by the VCU
Health COVID-19 Clinical Trial Committee):

- ACTIV-1(Infliximab OR OR
abatacept OR cenicriviroc)
4
OR Vitamin C
2
Convalescent Plasma
(Clinical Trial: if NOT receiv- OR
ing EUA plasma e
o
3
CM-4620-1E




Key Updates: Table View

Therapeutic Available under EUA? Use outside of clinical Use outside of clinical Other comments

(Date of EUA release) trials recommended by trials™ recommended at
IDSA andfor the NIH? VCU Health?

Remdesivir Yes (8/28/20; but FDA Yes Yes Use not recommended in
approved for patients 12 patients without hypoxia
years and older who weigh

Dexamethasone Yes Yes Use not recommended in

Convalescent plasma Yes (8/23/20; updated

2/421)

Tocilizumahb

Bamlanivimahb

Baricitinib Yes (11/19/20)

Health.

Yes; both IDSA and the
MIH recommend use
under certain
circumstances (IDSA:
22321 update; NIH:
3/5/2021 update

patients without hypoxia

Yesh

Clinical trial use iz favored
for all patients except ELA
use for patients who are 5/p
kidney and liver
transplantation but only if

recommended by
Transplant ID consultation.

Yes (as of 2/11/21; see
Table 3b)

*Monotherapy no longer
being distributed by federal
government given issues
with resistance

VCU Health Adult COVID-19 Treatment Guidelines: April 20, 2021 update version.




What's New:

On 4/20/2021 monoclonal antibody therapy will be offered to outpatients with COVID-19 at high risk for disease progression as
outlined in Table 1a. Providers with non-ER patients who desire screening for eligibility should contact ASP via pager 3144 between
the hours of 8 AM and 4:30 PM (all days).

On 4/16/2021 the FDA revoked its Emergency Use Authorization for bamlanivimab (given alone). This is due to the high circulating
percentage of SARS-CoV/-2 variants that are resistant to bamlanivimab. There is still an FDA EUA in place for
bamlanivimab/etesevimab but we prefer to use casirivimab/imdevimab when monoclonal antibody therapy is indicated as the latter

is more active against SAR5-CoV-2 variants.

On 4/14/2021 the IDSA released updated guidelines-now recommending against the use of convalescent plasma and recommending

casirivimab/imdevimab or bamlanivimab/etesevimab in select outpatients at high risk for disease progression. At VCU Health
convalescent plasma should only be given for patients with a h/o solid organ transplantation if recommended by Transplant ID
consultation; no other (non-trial) use is recommended. In terms of casirivimab/imdevimab and bamlanivimab/etesevimab, VCU
Health’s ASP does recommend use in select outpatients at high risk for disease progression (see Table 1a for use criteria). Providers
with non-ER patients who desire screening for eligibility should contact ASP via pager 3144 between the hours of 8 AM and 4:30 PM
(all days).

On 4/12/21 a preprint of the PRINCIPLE trial looking at inhaled budesonide for patients with COVID-19 in the community was
released. This is a multicenter, open-label adaptive effectiveness RCT involving people > or = 65 or > or = 50 with comorbidities who
were outpatient and < or = 14 days from symptom onset with suspected COVID-19 wheo were randomized to inhaled budesonide or

usual care. There were 2 primary endpoints: time to self-reported recovery and hospitalization/death related to COVID-19 {both
measured at 28 days from randomization). The results are from an interim analysis of 4,663 randomized patients; only 2,617 had +
SARS-CoV-2 testing. Of positive patients, 751 ultimately received budesonide (800 mcg bid for 14 days), 1,028 usual care and 643
“other interventions.” Time to recovery was shorter in the budesonide arm compared to the usual care arm {by a median of 3 days,
HR 1.208, 95% Cl 1.076-1.356); among those in the interim analysis with 28 day data, there were 59/692 (8.5%) COVID-19 related

] -1 . I a e i Fam mmrl g L
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Table 1a. Antiviral Agents

Hydrowychloroguine, chloroguine, lopinavir/ritonavir and darunavir/cobicistat are no longer restricted (as of 5/15/2020). These agents should not be used
to treat or prevent COVID-19.

Remdesivir is restricted reqguiring Antimicrobial Stewardship Program [ASP: pager 3144) approval. Any remdesivir approval requests for greater than 5
days of therapy or in patients with a eGFR of < 30 will require ID consult approval (pager 9001).

Tocilizumab is restricted requiring Pulmonary and Critical Care Medicine approval.

The restriction process for remdesivir follows that of other restricted antimicrobials at WCU Health (from 9 PM-8 AM the drug can be ordered and a single
dose given without approval-but the ordering team will need to page 3144 at 8 AM to request approval of additional doses). Overnight verifying
pharmacists should verify that the patient has a + COVID-19 PCR test within 14 days (either within the WCU Health system or outside our system if the
ordering provider confirms this). Would not start remdesivir if the patient has significant baseline hepatitis or renal insufficiency (as defined in the table
below).

For patients with a pending COVID-19 PCR test whose providers wish to start treatment before the test returns, the provider should page the ID consult
service (pager 9001). In general no treatment will be approved until a patient has a positive COVID-19 FCR test.

Anti-Virals Dosing, Use Criteria and Comments

Preferred

Remdesivirs 200mg IV x1, followed by 100mg IV g24h for total of 5-10 days

. S days is the default duration of treatment at VCU Health

Restricted to Antimicrobial Stewardship . Duration of treatment can be extended to 10 days based on ID consultant recommendation
Program {pager 3144) or ID Consult approval

(pager 3001 ). *Obtain baseline hepatic panel and daily while an remdesivir

*Discontinue remdesivir if ALT = 300 or ALT =150 with T.bili = 2.6 or with eGFR <30

W
a

Convalescent plasma? One unit (~200ml) of ABO-compatible convalescent plasma obtained from an individual who has recovered

from COVID-18. Can be followed by subsequent units at provider discretion.

Compassionate use; would use as directed by | » To order EUA COVID Convalescent Plasma, providers should:
the Transplant ID Consult service. Routine use 1

Review the EUA Fact Sheet for Healthcare Providers and also provide the patient or
not recommended.

their legal authorized representative a copy of the Fact Sheet for Patients
COVID-18 Convalescent Plasma remains in short supply nationwide; would use as directed by the
COVID-19 ID Consult service
In some instances only IND convalescent plasma will be available (not EUA convalescent plasma);
please note: the IND consent process is DIFFERENT than that outlined above. When IND convalescent
plasma will be released the clinical pathology resident on call will call the primary team to go over the
details of the consent process. For IND units the person consenting needs to be told that this is an
investigational product, and it needs to be written on the VCU transfusion consent form that this is an

m F Eema . n ¥ an

investigational product. IND units will NOT be marked as high or low titer

'] ] B rrm eaa £ B R R Ay |
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Table 1b. Supportive Agents

Other

Supportive Care Dosing
Dexamethasone2 Dexamethasone 6 mg once per day (po or IV) for up to 10 days (or until discharge if earlier)
#  Open label use based on data released on 6/16/2020 from the RECOVERY trial showing a
mortality benefit in patients requiring oxygen supplementation or mechanical ventilation
*  Recommended by the Infectious Diseases Society of America in its 6/25/2020 COVID-19
treatment guideline update for hospitalized patients with an Sp0z £ 94% on room air reguiring
supplemental oxygen, mechanical ventilation or ECMO. They note an equivalent glucocorticoid
[such as methylprednisolone or prednisone) can be substituted if dexamethasone is not
available
*  Patients receiving a short course of steroids may develop hyperglycemia, agitation and/or
confusion, adrenal suppression and an increased risk for bacterial and fungal infections
*  Dexamethasone is associated with multiple potential drug interactions. See Addendum 3.
CM4520-204 (Auxora)t Being studied in a phase 2, multicenter, randomized, double-blind, placebo-controlled study

Investigational; Pl = Dr. Paula
Ferrada

ACTIV-1:

Inflivimah [Bamiradal

Being studied in a phase 3, multicenter, randomized, master protocol, multiple-arm, double-blind,
placebo-controlled study ACTIV-1 IM through the National Center for the Advancement of

Tranclatinnal Crianca INCATRY

Hea Ithm VCU Health Adult COVID-19 Treatment Guidelines: April 20, 2021 update version.




Table 2. Safety Considerations & Lab Monitoring

Potential Therapy

Tolerability/Adverse Effects/Other Comments

Monitoring/Recommended Labs (in
addition to routine labs)

Laobs to order at time of
admission

. N/A

Recommend obtaining a CBC with
differential, BMP, hepatic panel, CRP,
PT/aPTT, fibrinogen, D-dimer, ferritin, LDH
and CK at the time of admission

Remdesivir

*  Remdesivir is generally well tolerated

s Self-limiting, reversible hepatotoxicity has been
observed, which resolved after therapy cessation

*»  Nephrotoxicity was observed in preclinical studies

Recommend sending a CBC, BMP and
hepatic panel daily if on remdesivir

Tocilizumab [Actemra)

*  Use associated with potential for heightened risk for
infection

Use in patients with active infection is a relative
contraindication

*  Would not use in patients with known active
tuberculosis

Consider checking a QuantiFERON TB Gold
test + strongyloides 1gG Ab testing

Convalescent plasma

*  Transfusion reactions possible

*  Aswith other blood products, there is a low risk for
infections

¢ Transfusion-related acute lung injury (TRALI) is possible

Routine lab work

CMAB20-IE [Auxora)

*  Intravenous Infusion is generally well tolerated
#  Allergic reactions possible

Routine lab work

Dexamethasone

Health.

*  Prolonged use can cause adrenal suppression and
hypercortisclism

*  Prolonged use associated with increased risk for
infection {includine secondarv bacterial and funeal

Follow blood glucose values

Consider Strongyloides Ab testing,
especially in patients with risk factors for
chronic infection (historv of walkineg

VCU Health Adult COVID-19 Treatment Guidelines: April 20, 2021 update version.




Addendum 1. COVID-19 Guidelines for Patients with Renal Transplantation
Authors: Megan Morales, MD, Nicole Vissichelli, MD, Kimberly Lee, PharmD and Mike Stevens, MD, MPH
Last Updated: Apnl 15, 2021

Treatment of Non-Hospitalized Patients with Kidney Transplantation

Clinical Presentation Preferred Treatment Comments
Asymptomatic No direct treatment Close monitoring at home with daily coordinator call
and home pulse oximetry monitoring

Treatment of Hospitalized Patients with Kidney Transplantation

Clinical Presentation Preferred Treatment
Convalescent | DVT Reduce MMF* | Dexamethasone | Remdesivir®#
Plasma’ prophylaxis per | if possible 6 mg dailyx 10
guidelines? days
Symptomatic X X X X3
NOT hypoxic

- 5p0z = 94% on room air
- With any of the following:
-Dyspnea or cough
-RR =30
-Lung Infiltrates = 50%
“WBC =20

Symptomatic, hypoxic X

- 5p0:z = 94% on room air

Hea |th VCU Health Adult COVID-19 Treatment Guidelines: April 20, 2021 update version.




Addendum 2. COVID-19 Guidelines for Patients with Liver Transplantation
Authors: Megan Morales, MD, Nicole Vissichelli, MD, David Bruno, MD, Kimberly Lee, PharmD and Mike Stevens, MD,
MPH
Last Updated: April 15, 2021

Treatment of Non-Hospitalized Patients with Liver Transplantation
Clinical Presentation Preferred Treatment Comments
Asymptomatic Stop MMF Close monitoring at home with daily coordinator call
and home pulse oximetry monitoring
Treatment of Hospitalized Patients with Liver Transplantation
Clinical Presentation Preferred Treatment
Convalescent | DVT Stop MMF Dexamethasone | Remdesivir®#
Plasma’ prophylaxis per 6 mg dailyx 10
guidelines? days
X X X XA

Symptomatic
NOT hypoxic

- 5p02z = 94% on room air
- With any of the following:
-Dyspnea or cough

-RR = 30
-Lung Infiltrates = 50%

Hea |th VCU Health Adult COVID-19 Treatment Guidelines: April 20, 2021 update version.




Addendum 3. Possible Bacterial Superinfection in Patients Admitted with COVID-19

Authors: Cathy Grossman, MD, Kimberly Lee, PharmD, Jihye Kim PharmD, Michael P. Stevens, MD, MPH
Last Updated: April 13, 2021
Background:

®#  This guidance document is focused on patients hospitalized with a NEW diagnosis of COVID-19 in the past 14 days. Recommendations are
broken down by time frame of hospitalization (£ 48 hours and = 43 hours), and by risk factors for infection with drug-resistant bacteria (e.qg.,
MRSA and Pseudomonas aeruginosalother MDR Gram negative organisms).

®*  Patients with COVID-19 who develop worsening respiratory disease later than 14 days after symptom onset, especially who received
potentially immunosuppressing medications (like steroids, tocilizumab, et cetera), have increased risk for bacterial superinfection as well as
fungal infections (e.g., invasive aspergillosis). Would consider consultation with Infectious Diseases as needed.

*  Patients with baseline immunosuppression (from things like neutropenia, transplant-related medications, et cetera) are at risk for infection with
a broader array of possible organisms. VWould consider consultation with Infectious Diseases as needed.

Evaluation:

*  We acknowledge that time from COVID-19 testing to result return varies, and that many patients with COVID-19 may present similarly to
severe community-acquired pneumonia (CAP)

o Patients hospitalized with COVID-19 can develop hypoxic respiratory failure, viral pneumonia and can also develop ARDS.
Diagnosing concomitant bacterial superinfection in these patients can be challenging.

o The following diagnostic findings may indicate increased risk for bacterial superinfection:

Hea Ith\. VCU Health Adult COVID-19 Treatment Guidelines: April 20, 2021 update version.



Addendum 4. Daily Dexamethasone and Potential Drug-Drug Interactions

Author: Patricia Pecora Fulco, PharmD, BCPS, FASHP, AAHIVP
Last Updated: July &, 2020

¢ Daily dexamethasone is now being used as an adjunctive therapy for the treatment of COVID-
19.

¢« Dexamethasone may alter the metabolism of numerous medications resulting in potential sub-
therapeutic levels of these other drugs (see Table 1); dexamethasone is a strong inducer of
cytochrome P450 (CYP) 3A4 and a moderate inducer of CYP 2C9 and p-glycoprotein.

Table 1. Potential Drug-Drug Interactions with Dexamethasone and Other Medications

Drug Class Medication Examples | Effect of Dexamethasone Recommendations
(not inclusive) on Metabolism for Management

Antiretrovirals Integrase inhibitors [Il: | Il level may | Consult ID for
Bictegravir, alternative ART
Elvitegravir/cobicistat] recommendations.
Non-nucleoside NNRTI level may | Consult ID for
reverse transcriptase alternative ART
inhibitors [NNRTIs: recommendations.
doravirine, nipiviring]
Protease inhibitors Pl level may | Consult ID for

Hea Ith\. VCU Health Adult COVID-19 Treatment Guidelines: April 20, 2021 update version.



Addendum 5. COVID-19 Clinical Trials Referral Ordering Process in CERNER
If you would like your patient screened for possible COVID-19 clinical trial enrollment, please place an order in CERNER for this (type in
“Clinical Trials Referral”) and select “COVID-19 {CRC)” under “Area Requested.” You can identify the specific trial you are interested in

having the patient screened for or just indicate you would like the patient screened for all COVID-19 clinical trials.
A Comults

W5 X Chrecal Trsk Referel  Ordew QL2500 Medl  Ases Feg g COMID-19 CRC

* [etads lon Clracal Tiale Raleogal
EFE) Detals 1= Order Commants ].- Deagrcres

+-

Qeder detaly = Cetod vpliyes

Ares Reguested KOVIDOCR] PRl premoes =
Feason Fos Relerral :‘.‘ Cethgprdisy

M"”"‘"‘F’ Prowider o | Pedestncs

Patieet Aware of Referral CIRE I C oviD- 19 R E
Contact Referring Provider With Rewult | Cutr

Contact Patient [irectly With Results -
Aastronsl Cemrrments w [: ™ 5
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Table 3a. Quality of Evidence Behind Available Medications for COVID-19: Antiviral Agents*

Therapy Status of Medication Use for COVID- Mechanizm of Action Currently Available Data/Comments an Qualitative
19 at VCU Health Potential Harm Assessment of Quality
of Current Evidence®
ANTIVIRALS
Remdesivirsn [ Two phase 3 randomized clinical | » Broad-spectrum Multiple RCTs

Summary: available
peer-reviewed, RCT
data suggest a possible
clinical benefit in terms
of time to recovery.

Patients on oxygen via
nasal canulfa who are
NOT requiring O2 via
HFNC, NIV, MV or
ECMO appear to
benefit most.

Available RCT data do
not show a mortality
benefit.

ID5A does NOT
recommend use in
patients with @ room
air oxygen saturation >
4% (os of 11/22/20
update)

Health.

trials (closed)

L Commercial access now
available

e  ©On10/22/2020 the FDA
approved remdesivir for use in
hospitalized patients with
COVID-1%

. Medication is restricted and has
to be approved by ASP (pager
3144) or 1D (pager 3001)

antiviral
nucleotide
prodrug

The ACTT-1 trial (2 double-blind,
randomized, placebo-controlled
trizl of 1062 patients) showed
remdesivir was associated with a
median time to recovery of 10
days versus 15 with placebo (RR
for recovery 1.29; 95% C1 1.12-
1.49, P<0.001). There was no
maortality benefit. Further analysis
revealed that the benefit was in
patients on cxygen but NOT
recuiring 02 via HFNC, NIV,
mechanical ventilation or ECMO.
Open label phase 3 trial of 584
patients with moderate COVID-19
pneumonia (infiltrates + RA 02
saturation > 94%) revealed 5 days
of RDV better than standard of
care in terms of clinical status
improvement by day 11 (OR 1.65,
85% Cl: 1.09-2.48, p = 0.02); this
improvement was only 9.7% over
the standard of care baszeline,
however. There was no significant
difference in terms of clinical
improvement by day 11 for the 10

VCU Health Adult COVID-19 Treatment Guidelines: April 20, 2021 update version.




Table 3b. Quality of Evidence Behind Available Medications for COVID-19: Immunomodulating/Anti-
inflammatory agents*

Therapy Status of Mechanism of Action Currently Available Data/Comments on Potential Harm Quality of
Medication Use for Current
COVID-19 at VCU Evidence®
Health

IMMUNOMODULATING/ANTI-INFLAMMATORY AGENTS

Dexamethasone | # Being used off- | Immunomodulato | RECOVERY trial data: 2,104 patients randomized to dexamethasone (6

label ry effects mg po or IV once daily x 10 days) vs 4,321 randomized to usual care;

Summary: high- | » Usze not dexamethasone arm with 22.9% 28 day mortality versus 25.7% in usual

quality evidence restricted care arm (RR 0.83, 95% Cl: 0.75-0.93, p<0.001); for patients requiring

suggests g mechanical ventilation, 29.3% died in the dexamethasone group vs.

martality 41 4% in the contral group (RR 0.64; 95% CI: 0.51-0.81); for those

benefit for receiving oxygen supplementation but not on mechanical ventilation

patients there were 23.3% vs. 26.2% deaths (RR 0.82, 95% C1 0.72-0.94). Thers

requiring was no benefit in patients who were not requiring oxygen at the time

mechanical of randomization.

ventilation > . The |DSA COVID-19 treatment guidelines were updated on 6/25/2020

oxygen recommending dexamethasone for patients with an 5p0; £ 94% on

supplementatio room air requiring supplemental oxygen, mechanical ventilation or

n. There was no ECMIO

benefit in * 0On 9/2/2020 & WHO sponsored meta-analysis was released

patients not investigating steroids and COVID-19 outcomes; 7 trials were examined

requiring involving ~ 1,700 critically ill patients; the 28 day mortality rate was

oxygen significantly lower in corticosteroid users (32% absolute mortality

supplementatio versus 0% for controls); the WHO updated their recommendations

n (and use may based on these data [they recommend using dexamethasone (or

be gssaciated hydrocortisone) for 7-10 days for patients with severe and critical

with harm in COVID-19].

this population).

In its 8/25/2020

CoOvID-19

Hea I‘l:hw VCU Health Adult COVID-19 Treatment Guidelines: April 20, 2021 update version.



Running Notes by Drug

A. Remdesivir: remdesivir is a prodrug metabolized via CYP3A4, concomitant CYP3A4 inhibitors should be avoided if possible.

d.

Data from 53 patients who received remdesivir via compassionate use was published in the NEIM on 4/10/2020; in this
cohort 68% had an improvement in their oxygen status and there was an overall mortality of 13%; 23% of patients had
mild to moderate elevations in ALT/AST or both; there was no control group.
https://www.nejm.org/doiffull/10.1056/NE)Moa2007016; https://clinicaltrials.gov/ct2/show/NCT0A257656.

A RCT in from China of 237 patients did not show any clinical benefits for RDV but was underpowered (see Wang et al,
The Lancet).

On May 1, 2020, the FDA released a EUA for remdesivir for hospitalized patients who are hypoxic (Sp0O2 < 94% on room
air and requiring supplemental oxygen); https://www.fda.gov/media/137564/download.

The ACTT-1 trial (a double-blind, randomized, placebo-controlled trial of 1062 patients) showed remdesivir was

associated with a median time to recovery of 10 days versus 15 with placebo (RR for recovery 1.29; 95% Cl 1.12-1.49,
P<0.001). There was no mortality benefit. Further analysis revealed that the benefit was in patients on oxygen but NOT
reguiring 02 via HFNC, NIV, mechanical ventilation or ECMO. See:
https://www.nejm.org/doiffull/10.1056/NE)Moa2007764.

A phase 3, open label study of 5 versus 10 days of remdesivir revealed no significant differences in terms of clinical
status at day 14, time to clinical improvement and death from any cause-the authors of the manuscript raised concern
about extrapolating these findings to patients receiving mechanical ventilation based on post-hoc subgroup analysis:
https://www.nejm.org/doi/full/10.1056/NEJMoa2015301.

A study by Olender et al was published on 7/24/2020; this compared patients with COVID-19 who received remdesivir
from the phase 3 RCT G5-US-540-5773 to a retrospective cohort who did not. The authors noted a significant time to
clinical improvement in the RDV treated group and also noted a 62% reduced odds of death compared to standard of
care treatment. Of note, this study was of inferior methodologic quality to the RCT results that had already been
released that DID NOT show a mortality benefit with RDV. See:

httns:/facademic.oun.com/feid/farticla/dai /10,1093 /cid /ciaa1041 /5876045,

Hea Ith\. VCU Health Adult COVID-19 Treatment Guidelines: April 20, 2021 update version.



Table 4a. Clinical Trial Criteria

If vou would like your patient screened for possible COVID-19 clinical trial enrollment, please place an order in CERNER for this (type in
“Clinical Trials Referral”) and select “COVID-19 (CRC)” under "Area Requested.” You can identify the specific trial you are interested in

having the patient screened for or just indicate you would like the patient screened for all COVID-19 clinical trials. See Addendum 4.
CM4620-204 (Auxora); a calcium release-activated | Inclusion criteria

calcium channel inhibitor

Pl Dr. Poula Ferrada

Exclusion criteria

PassltOn (Passive Immunity Trial for Our Nation);

Inclusion criteria
convalescent plasma

Pl: Dr. Marjolein de Wit

Health.

VCU Health Adult COVID-19 Treatment Guidelines: April 20, 2021 update version.
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This figure depicts where various potential ther-
apeutic options can be considered.

COVID-19 PCR +

SympRoniic Treatment decisions are at the discretion of the

clinical service with input from Infectious Dis-
eases and Pulmonary & Critical Care Medicine

as needed
In hospital WITH In hospital WITH O2 re.quirement
Out of In hospital WITHOUT 02 requirement I AND pneumonia®
hospital 02 requirement or -)—I—D but WITHOUT
pneumonia pneumonia” +
l Dexamethasone* || + || Remdesivir
Y y ‘ Tocilizumab**
Supportive Supportive Dexamathacono®|| + ||Remdestvir + (If w/in 48 hrs of rapid
Management Management hypoxic respiratory failure w/
: CRP > 7.5 mg/dL)
OR Consider:
Consider:
Casirivimab/imdevimab Convalescent Convalescent Plasma* Convalescent Plasma*
(EUA use: consider for patients Plasiia OR (EUA use: for patients w/ a h/o ; l't\la escel sma
at high risk for disease s kidney or liver transplant OR (EVA use: 'forp.au:alu w/n.h'/o kidr'nyorﬁvorvans-
progression as outlined in Ll impaired humoral immunity who plant OR imp ty who are NOT
Table 1a) are NOT on a ventilator-snd ONLY. on a ventilator and ONLY as directed by Transplant
as directed by Transplant ID) D
+/-

Consider the following clinical trials*, listed in numeric
order of relative trial priority (as determined by the VCU
Clinical Trials are in RED boxes; drugs available under FDA emergency use authorization (EUA) Health COVID-19 Clinical Trial Committee):

criteria are in PURPLE boxes; other (non-trial) options are in GREEN boxes; boxes with double
lines = agents that are available to patients who are incarcerated.

Gray shading = targeting immune response. OR
Yellow shading = targeting virus directly.

4
*If dexamethasone/other corticosteroids are contraindicated EUA baricitinib can be substituted OR Vitamin C
(in combination with remdesivir). P
**Would give a one time dose of tocilizumab (8 mg/kg, up to 800 mg) for patients within 48 ‘C(,:,:,::,a .:;:,f;":,::.a :::,v, OR
hours of the development of rapid progressive hypoxic respiratory failure requiring NIV or MV or ing EUA plasma
high-flow O2 (>0.4 FiO2/30L/min oxygen flow) who also have a CRP of = 7.5 mg/dL. o

oR
AThe clinical trials teams are screening patients and will reach out to primary providers about

potential enrollment. Primary teams can also put a clinical trial referral in CERNER (type in 3

“Clinical Trials Referral”). CM-4620-1E




Can assist w/ early case
identification

Collaboration w/ Epidemiology/

Infachion Pravertion Assist with communication

Opportunity to longitudinally link
rograms

Coordinate w/ microbiology and

Diagnostic Stewardship Hospital Epidemiology for real-

- time interpretation of PCR test
Antimicrobial Stewardship results
& COVID-19 Preparation/ Assist in creating treatment

Response quideline

‘ Anticipate & manage drug
, shortages

Assist in completing eIND and
local IRB paperwork for
emergency use agents (such as
remdesivir)

Treatment

Monitor/enhance compliance w/
local treatment guidelines

@' Health.



Antimicrobial Restriction

Restricted:

Hydroxychloroquine, chloroquine, darunavir/cobicistat
and lopinavir/ritonavir: 3/11/2020

Remdesivir when released under Emergency Use
Authorization

Monoclonal antibodies (involved w/ outpatient
screening)

Helped guide:
Convalescent plasma use

Darunavir/cobicistats

Hydroxychloroquine




Antimicrobial Restriction

«  Our antimicrobial stewardship pharmacists took on
expanded antimicrobial restriction pager coverage

« Usually 8 AM to 5 PM M-Fr, then ID fellows take call 5
PM to 9 PM and on weekends/holidays

 Hours expanded to 8 AM to 9 PM

« Hospital provided additional pay for expanded
coverage hours



Expanded AS Restriction Pager Coverage

« March 30-July 3" pharmacy paid ASP pharmacists to take call from 5

PM-9 PM

March/April 2020

May 2020

June 2020

Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday
29 30 sspmase 31 sspmase 1 S59mase 2 s%maAse 3 s%mas 4 1 2
K Lee Kim Lee Laure Conkeey Laure Conkoey Laure Coksey
5 6 SwmA® |7 S%hma® |8 Swma® |9 stmA® |10 sema® |11 3 4 5 6 7 8 )
Kanes K Lee Lourie Coksey Lurie s Lourie oty
Ko Lee i Lee imLee Lauie Cooksey Loue Cocksey
12 Easter 13 14 15 16 18 10 MothelsDay | 11 12 13 14 15 16
K Lee K Lee s Kanes K e Lourie ey Luie Cookss, Linsie Cooksey
[No Title]
19 20 21 22 23 24 25 7 18 19 20 22 3
K Lee e Lee i Les Lanie Cookzy e Conkesy KimLee K Lee Kim Lee Lasie Cooksey
26 27 28 29 30 1 24 25 MemorislDay | 26 27 28 29 30
K Lee i Lee Lourie Coaksey Leurie Cosksey Lourie ey K Lee im Lee Lourie ok Leurie Coskey
31 Notes

Health.

Sunday Monday Tuesday Wednesday Thursday Friday Saturday
2 3 4 5 6

i Le i Lee Laure Conkey Laurie Cooksey Laurie Cooksey

7 ] 9 10 11 12 13
on L o Lee i L2 Lurie Cooksey Lourie Cooksey

14 FiagDay 15 16 17 18 19 20 June Solstice
KL K Lee KmLse KimLee KimLe

21 Fethe'sDay | 22 23 24 25 26 27
i e i Lee Loure Cooksey Laurie Cooksey Laurie Cooksey

28 29 30 1 2 3 4 Independence Day
KL Ko Lee KimLse Laurie Cooksey wrie




Critical Drug Monitoring

« Working with Drug Information Services have
helped monitor critical drug supplies

9/9/2020

Target patients Patients able to Change of patients supplier Weeks

Medication = + i
ablet to treat treat able to treat® status  Remaining

Dexamethasone (PO) 200 O
Dexamethasone (IV) 200 @)
Hydrocortisone (IV) 200 @)
Methylprednisolone (IV) 200 @)
Prednisone (PO) 200 @)
Albuterol HFA 90 mcg MDI 2000 @)
Remdesivir' 100 &)

* total based on dosage form (tablet, milliliter, pre-filled syringe, or vial)
T target 2000 patients for albuterol; 400 patients for dexamethasone; 200 patients for hydrocortisone, methylprednisolone, and prednisone
¥ adult dosing provided by VCU protocol

§ uptintet week.w o I e . Patients able to treat
|| weeks remaining based on 3 month average of 7.5 patients treated per week 1
. able to treat < 50% of target patients

O able to treat 50-89% of target patients
. able to treat 2 90% of target patients

Supplier status

. product unavailable
O product on backorder

Clo Kyle Hoelting, PharmD @  product readily available



Critical Drug Monitoring

9/9/2020
Medication - Target patients  Patientsableto  Change of patients able
able to treat treat’ to treat®

Cefepime | | 75 @ 75 15%
Ciprofloxacin | | 75 @ 16 1%
Levofloxacin | | 75 O a7 3%
Meropenem | | 75 ® 38 10%
Metronidazole | | 75 O 57 -6%
Micafungin | | 50 @ 14 -13%
Piperacillin/tazobactam 75 @ 137 0%
Azithromycin 75 @ 670 0%
Ceftaroline 25 ] 6 24%
Ceftazidime/avibactam 15 ® 0 -100%
Ceftriaxone : | 75 (@) 98 0%
Ceftolozane/tazobactam | _ 15 O 1 0%
Doxycycline | | 75 O 64 6%
Ertapenem | | 20 Q 2 50%
Meropenem/vaborbactam 75 ’ 1 17%

* total based on dosage form (vial, premix, tablet)
1 target to treat established with ID input
§ updated weekly on Wednesdays

Cl/o Kyle Hoelting, PharmD



Critical Drug Monitoring

9/9/2020
Medication Total’ Totalmg Totalmg Target patien:s Patients a::le Change of patiegnts Alternative m?diwtion Supplier
per course able to treat to treat able to treat for use available status
Etomidate 400 @® 410 9% Yes O
Rocuronium 400 @® 632 1% Yes @)
Succinylcholine 400 @ 845 12% Yes @)
Cisatracurium 400 ® 32 7% Yes O
Vecuronium 400 ® 57 2% Yes @)
Dexmedetomidine 400 ® 22 -11% Yes O
Fentanyl' 400 @ 2625 1% Yes @)
Hydromorphone' 400 ® 14 -1% Yes O
Ketamine! 400 @® 4 -2% Yes O
Lidocaine 400 @ 39577 1% Yes @)
Midazolam' 400 ® a3 -33% Yes (]
Propofol 400 @ 4 -85% Yes @)
Norepinephrine 400 ® 112 13% Yes O
Epinephrine 400 @® 37 0% Yes O
Dopamine 400 @® 46 -2% No O
Vasopressin® 400 @ 1 6% No @)
Albuterol MDI 400 @® 2330 9% No O
Albuterol Nebs 400 @ 127 3% No O
Albuterol-ipratropium Nebs 400 @® 4 0% No O

* total based on dosage forms available

1 target to treat 400 patients (derived from 20% of estimated 2000 patients)
¥ 7-day adult dosing estimate for intubated patient (85 kg)

§ updated weekly on Wednesdays

|l based on formulations used to make CADDs and IV bags

9] dose expressed in units

Cl/o Kyle Hoelting, PharmD



ASP Involvement in COVID-19 Response Efforts

« Major ways Antimicrobial Stewardship Programs (ASPs) have been
iInvolved (not exhaustive):
Case identification and diagnostic stewardship of SARS-CoV-2
testing

COVID-19 treatment

—  Guidelines
—  Facilitating access to potential therapeutics

Outpatient pandemic stewardship
—  Preauthorization for potential therapeutics
— Managing access process for monoclonal antibodies

Vaccine Planning

Hea |th Nori P, Patel P, Stevens MP. Infect Control Hosp Epi, published online April 16, 2021.



Remdesivir

» ASP prepared to take on paperwork/assist with process for
compassionate use

Email the “Remdesivir Clinical History
Intake Form” to:
CompassionateAccess @qilead.com;

gt%ilyijezure@qilead com; Gilead determines if eligible; if
Gilead Huyen.Cao@gilead.com; el B LI e

Form 3926” (goes to FDA

Jason.Hindman@gilead.com; directly, not Gilead)

susanna.tan3@gilead.com;
Marisa.Alvarez@gilead.com;

Remdesivir Application loannis.Katsarolis @gilead.com;
(VCU Health) USRegulatoryCOVIDCU@gilead.com

Notify VCU Health
Investigational Drug Service «._ FS—————
Pharmacy e pharmacy

Notify: Christine Davison
(cmdaviso@vcu.edu); Susan

Updated 3/9/2020 VCU IRB Kimbrough
(sdkimbrough@vcu.edu); John

Horigan (jhorigan@vcu.edu)

Complete IRB submission
(HM20019004)

Health.
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< Tweet
@ Jeremy Turlington and 2 others liked

® . VCU Health Pauley Heart Center
=) @VCUHealthHeart

"VCU is one of only a handful of
institutions in the United States to
make these clinical trials available to
patients who meet the criteria for this
investigational drug." bit.ly/3aghZeF
#COVID—19 @VCUHealth

3 Michael Rao, Ph.D. @VCUpresident - 4h

We are proud to share that #VCU researchers
have started two clinical trials on a potential,
experimental treatment for COVID-19. @VCU
@VCUHealth @VCU_CCTR @NIH #COVID—
19 #SARS—Cov2

Show this thread

2:39 PM - 3/24/20 - Twitter Web App
5 Likes
@) M 99, T

Tweet your reply
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Health.




Integration with Clinical Trial Teams

« Early enrollment in two remdesivir trials in March

« ASP personnel and ID physicians involved in screening positive
patients

« Dalily (all patients) through mid-May for remdesivir trials
« As content experts available via consultation from May onward
* Clinical trials included in COVID-19 guidelines

 ASP and ID physicians on newly created COVID-19 Clinical Trials
Oversight Committee




This figure depicts where various potential ther-
apeutic options can be considered.

COVID-19 PCR +

U Treatment decisions are at the discretion of the

clinical service with input from Infectious Dis-
eases and Pulmonary & Critical Care Medicine
as needed

In hospital WITH O2 requirement

In hospital WITH
i : i | : AND jan
Out of In hospital WITHOUT 02 requirement pneumonia

hospital 02 requir tor > but WITHOUT
pneumonia pneumonia® *
l Dexamethasone* | 4 | Remdesivir
\4 L e
Tocilizumab**
Supportive Supportive Dexameth o 4+ [ Remedasir o (If w/ip 48 hrs of rapid
Management Management hypoxgﬂr:spl;l;ory f;lz;lm w/
= 7.5 mg/
OR Consider:
Consider:
Casirivimab/imdevimab Convalescent Plasma*
(EUA ise: contider for patients c°'::"”“"‘ OR | (€A use: for pationts w/a o Convalescent Plasma*
at high risk for disease asma kidney or liver transplant OR (EUA use: for patients w/ a h/o kidney or liver trans-
rogression as outlined in ol impaired humoral immunity who plant OR impaired humoral immunity who are NOT
k Table 1a) are NOT on a ventilator and ONLY on a ventilator and ONLY as directed by Transplant
as directed by Transplant ID) 2
+/-

Consider the following clinical trials*, listed in numeric

Clinical Trials are in RED boxes; drugs available under FDA emergency use authorization (EUA)
criteria are in PURPLE boxes; other (non-trial) options are in GREEN boxes; boxes with double
lines = agents that are available to patients who are incarcerated.

Gray shading = targeting immune response.
Yellow shading = targeting virus directly.

*If dexamethasone/other corticosteroids are contraindicated EUA baricitinib can be substitufe
(in combination with remdesivir).

{2}
™ Convalescent Plasma
(Clinical Trial: if NOT receiv- OR

ing EUA plasma

“*Would give a one time dose of tocilizumab (8 mg/kg, up to 800 mg) for patients within 48
hours of the development of rapid progressive hypoxic respiratory failure requiring NIV or
high-flow O2 (>0.4 FiO2/30L/min oxygen flow) who also have a CRP of = 7.5 mg/dL.

OR

i CM-4620-1E

AThe clinical trials teams are screening patients and will reach out to primary providers about
potential enrollment. Primary teams can also put a clinical trial referral in CERNER (type in
“Clinical Trials Referral”).




Integration with Clinical Trial Teams
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Remdesivir Under EUA Process

» Hospitals required to complete time-consuming patient monitoring and
documentation with reporting to the Virginia Department of Health

e QOur ASP took this on

 From 5/16/20-9/10/20 helped facilitate treatment with and monitored
114 patients

A B c D E F G H | J K L M N o] P
Subject number Treating Hospital Age Gender Race Ethnicity Date of First  Date of Hospital Date of Patient Location Total Duration of Patient Date of Patient Was the patient Was the patient Payor Source for
Name Symptom Onset, Admission Remdesivir During Date of Remdesivir Disposition Disposition ever ever placed on  Hospitalization
if known Initiation Initiation Therapy, days mechanically ~ ECMO during
ventilated during duration of
duration of remdesivir
remdesivir therapy
therapy
1 VCUHS 51 Female White Not Hispanic or L 05/06/2020 5/13/2020 5/16/2020 ICU 5 Discharged 5/26/2020 No No Private/Commercial
2 VCUHS 78 Male Black/African-Ar Mot Hispanic or L 5/10/2020 5/15/2020 51712020 ICU 5 Discharged 6/1/2020 Yes No Medicare
3 VCUHS 71 Male Other Hispanic or Latin 5/16/2020 5/16/2020 5/20/2020 MNon-ICU 5 Expired 6/26/2020 Yes No Private/Commercial
4 VCUHS 57 Female White Not Hispanic or L 5M19/2020 5/19/2020 5/20/2020 Mon-ICU 5 Discharged 5/28/2020 No No Private/Commercial
5 VCUHS 53 male black/African-Am Mot Hispanic or L 5/1/2020 5/20/2020 5/21/2020 Mon-ICU 5 Discharged 5/26/2020 No MNo Medicaid
6 VCUHS 29 male Other Hispanic or Latin 51372020 5/21/2020 5/21/2020 Non-ICU 5 Discharged 5/28/2020 No No Self-pay
TCIHS RA mala White Mat Hisnanic ar | ArArnen RA2I2020 RI202N Man-ICl | 4 Fynirad RIZOI20N Yas Mn Madirars
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Table 1. Considerations for and Against Antimicrobial Stewardship Program (ASP) Involvement

in COVID-19 Convalescent Plasma Pre-authorization

Pro-ASP involvement Against ASP Involvement

*  ASPs already have pre-authorization *  ASPs have no direct involvement with

infrastructure in-place
o Transfusion Medicine programs
likely would need to create pre-
authorization processes de novo
and identify how to staff these
ASP personnel are experts at creating and
applying algorithm-based pre-
authorization criteria
ASPs that are already responsible for local
COVID-19 guidelines can help
contextualize CP use relative to other
potential therapies
ASP personnel are experts at cooperative
integration with non-Infectious Diseases
or pharmacy-based service lines

Transfusion Medicine programs or
authority to restrict access to blood
products

ASP personnel are not experts in
Transfusion Medicine

ASP involvement will divert time away
from other important stewardship
activities, such as antibiotic use
monitoring

ASPs are put in the difficult position of
brokering CP access against scientific
community recommendations to use only
in the context of randomized, clinical
trials

Health.

Stevens MP, Patel PK, Nori P. Infect Contr Hosp Epi 2020 Epub 09 September.




Obtaining Convalescent Plasma (CP)

for COVID-19 (C19)
VCU IRB HM20019286

|

v

_~"Confirm treatment ™
plan with 3

. primary service

. -

Updated 5/9/2020

C19 Attending
obtains Consent

Completed Signature Page
photographed (by personnel
using cell phone outside of
room)

C &
Order STAT type and 5
screen l
Patient able to Patient NOT able
give consent to give consent

!

C19 Attending emails
coordinator w/ MRN &
request to consent via
LAR; send contact info

if known

v

v

Coordinator CAN obtain
consent from LAR

Coordinator CAN NOT
obtain consent from LAR

Picture of Signature Page forwarded to
Coordinator w/ note w/ patient’s MRN
indicating CP should be ordered & patient
enrolled in the Mayo EAP

v

C19 Attending discusses with
Dr. Jeff Donowitz (or other
physician); if both in agreement
use EMERGENCY consent

—_——

Coordinator orders CP
& enrolls patient in the
Mayo EAP

process

C19 Attending fills out patient
name & signs page 3 of "
consent & sends to JD (text or

Both physicians (&
Coordinator if she spoke
w/ family) write Clinical
Trial Information notes

v

zzConvalescentplasma

May 9, 2020
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Practical implementation of COVID-19 patient flags
into an antimicrobial stewardship program's
prospective review

Ryan W Stevens ', Lynn Estes !, Christina Rivera '

Affiliations + expand
PMID: 32290883 PMCID: PMC7184145 DOI: 10.1017/ice.2020.133
Free PMC article

Hea Ith\. Nori P, Patel P, Stevens MP. Infect Control Hosp Epi, published online April 16, 2021.




Prospective Audit and Feedback

« Stevens and colleagues described the creation of custom EMR-based
flags for patients with possible COVID-19 that were utilized by their
ASP as a part of prospective audit and feedback activities

» |dentified patients with negative PCR tests on potential COVID-19
therapeutics

» |dentified patients with positive PCR tests for ASP review
To verify appropriate ID team involvement
To consider candidacy for clinical trial involvement
To assess for eligibility for potential therapeutics

Hea |th Stevens RW et al. Infect Control Hosp Epidemiol 2020 Apr 15: 1-2.



Can assist w/ early case
identification

Collaboration w/ Epidemiology/

Infaciion Praveriion Assist with communication

Opportunity to longitudinally link

Coordinate w/ microbiology and
Hospital Epidemiology for real-

miaguioStic Stowaraship time interpretation of PCR test
Antimicrobial Stewardship results
& COVID-19 Preparation/ Assist in creating treatment

Response quidelines

Anticipate & manage drug
shortages

Assist in completing eIND and
local IRB paperwork for

emergency use agents (such as

remdesivir

Vionitor/enhance compliance w.
N,_local treatment guidelines

Treatment

@' Health.



Addendum 3. Possible Bacterial Superinfection in Patients Admitted with COVID-19

Authors: Cathy Grossman, MD, Kimberly Lee, PharmD, Jihye Kim PharmD, Michael P. Stevens, MD, MPH

Last Updated: April 13, 2021
Background:

®  This guidance document is focused on patients hospitalized with a NEW diagnosis of COVID-19 in the past 14 days. Recommendations are
broken down by time frame of hospitalization (< 48 hours and > 48 hours), and by risk factors for infection with drug-resistant bacteria (e.g.,
MRSA and Pseudomonas aeruginosal/other MDR Gram negative organisms).

e  Patients with COVID-19 who develop worsening respiratory disease later than 14 days after symptom onset, especially who received
potentially immunosuppressing medications (like steroids, tocilizumab, et cetera), have increased risk for bacterial superinfection as well as
fungal infections (e.g., invasive aspergillosis). Would consider consultation with Infectious Diseases as needed.

e  Patients with baseline immunosuppression (from things like neutropenia, transplant-related medications, et cetera) are at risk for infection with
a broader array of possible organisms. Would consider consultation with Infectious Diseases as needed.
Evaluation:

¢  We acknowledge that time from COVID-19 testing to result return varies, and that many patients with COVID-19 may present similarly to
severe community-acquired pneumonia (CAP)

o Patients hospitalized with COVID-19 can develop hypoxic respiratory failure, viral pneumonia and can also develop ARDS.
Diagnosing concomitant bacterial superinfection in these patients can be challenging.

o  The following diagnostic findings may indicate increased risk for bacterial superinfection:

e Leukocytosis; lobar consolidation; evidence of necrotizing pneumonia on imaging; new fever after defervescence WITH
new consolidation on chest imaging

e  We do not recommend routinely administering empiric therapy for bacterial pneumonia in patients with COVID-19; the best available data

suggests 3-14% of hospitalized patients with COVID-19 may have bacterial superinfection (either presenting with this or developing it during
their hospitalization)

e |f empiric antibiotics are going to be initiated based on clinical/radiographic evaluation, the following diagnostic testing should be considered

Diagnostic Test Duration of hospitalization
<48 hours > 48 hours — 14 days
Blood cultures x 2 sets (if risk factors present for MRSA or X X
P. aeruginosa')

Health.
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Table 1: Antibiatic Use for April and May 2020 versus April 2019 - March 2020

2‘*&'31 April May
Marcn | April 2020 May 2020
April May 2020 2020 Vs 2020 A
Unit COVID- COVID- Antibiotic Mean Mean Mean
19PD 19 PD por (or P (DOT .
: . A1000  value  J1000  value
/1000 PD) "pp) D)
Cefepime 134 117 061 184 0.16
Pip-Tazo 341 385 042 324 0.75
156 212 Meropenem 72 78 0.81 56 0.49

(28%0f (30%o0f Vancomycin 281 262 055 271 076

MICU
total PD) totalPD)  Ceftriaxone 55 193 81 0.10
Azithromycin 50 109 49 095

Levofloxacin 56 24 0.07 3 0.01

Doxycycline 15 12 0.81 0 023

Cefepime 53 72 0.56 46 0.84

Pip-Tazo 210 216 089 268 025

6 14 Meropenem 25 38 042 46 0.20

(3% of (3% of  Vancomycin 167 168 095 168 095
CICU

total PD)  total PD)  Cefiriaxone 31 131 36 0.79

Azithromycin 14 17 0.80 31 0.26

Levofloxacin 9 14 0.57 0 0.31

Doxycycline 18 21 0.86 0 0.19

Hea Ith\. Nestler M et al. Infect Contr Hosp Epi 2020; Epub 23 July.



Impact on Normal ASP Activities

Updating COVID-19 treatment guidelines
(including mobile app updating)

Nighttime antimicrobial restriction pager
coverage

Remdesivir monitoring under EUA
distribution

Remdesivir and other COVID-19 focused
therapeutic restriction

Monoclonal Ab outpatient screening
(including meetings and planning)

Meetings (including clinical trial committee
meetings)

Research (not included in hour total)
TOTAL

> 300

~ 372

~ 200

~ 195 (call volume up 40-60%)
~ 35

> 100

~ 150
~ 1,200 + hours



ASP Involvement in COVID-19 Response Efforts

« Major ways Antimicrobial Stewardship Programs (ASPs) have been
iInvolved (not exhaustive):
Case identification and diagnostic stewardship of SARS-CoV-2
testing

COVID-19 treatment

—  Guidelines
—  Facilitating access to potential therapeutics

Outpatient pandemic stewardship
—  Preauthorization for potential therapeutics
— Managing access process for monoclonal antibodies

Vaccine planning

Hea |th Nori P, Patel P, Stevens MP. Infect Control Hosp Epi, published online April 16, 2021.
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Letter to the Editor

Antimicrobial stewardship and bamlanivimab:

outpatient preauthorization?

Payal K. Patel MD, MPH!

Opportunities for

, Priya Nori MD? and Michael P. Stevens MD, MPH?

!Infectious Diseases Section, Ann Arbor Veterans’ Affairs Medical Center, Ann Arbor, Michigan, ?Division of Infectious Diseases, Department of Medicine,
Montefiore Medical Center, Albert Einstein College of Medicine, Bronx, New York and 3Healthcare Infection Prevention Department, Virginia Commonwealth

University Health System, North Hospital, Richmond, Virginia

To the Editor—Preauthorization is a fundamental action of antimi-
crobial stewardship programs (ASPs).! ASPs have played essential
roles in coronavirus disease 2019 (COVID-19) response efforts since
the onset of the pandemic. For instance, ASPs have implemented the
preauthorization of remdesivir throughout its path from an exper-
imental antiviral obtained via compassionate use or expanded
access, to Food and Drug Administration (FDA) Emergency Use
Authorization (EUA), to ultimate FDA approval 23 On November

O A0 +l.. T'TY A 1 . TITA £ L L.

available literature, including several inpatient studies of mono-
clonal antibodies that were halted due to unfavorable data,®® it
may be prudent to await further data and/or guidance from pro-
fessional organizations (eg, the Infectious Diseases Society of
America). See Figure 1 for additional considerations.

The bamlanivimab EUA may present ASPs with a golden
opportunity to enhance their outpatient stewardship impact. As
of January 1, 2020, the Joint Commission has mandated that health

£ I [ i FE-P Liol & dol.s s £

Health.

Patel PK, Nori P, Stevens MP. Infect Control Hosp Epi, published online November 20, 2020.




Have experience with
preauthorization

Can chart review patients to
make sure they meet criteria for
use

Can help maintain compliance
with local equitable distribution

R ns for Involving ASP.
easons fol 0 SPs processes

May help ASPs develop
infrastructure for outpatient and
ER-based preauthorization

Outpatient antimicrobial
stewardship is now mandated

ASPs likely do not have 24/7

preauthorization coverage; this
limits equitable and consistent
restriction of a limited resource

i Reasons Against Involving ASPs / ASP involvement in this work
ASPs and Bamlar.w'mab 2 g will siphon time away from other
Preauthorization ASP work

Who will be responsible for
state-level monitoring and
reporting requirements?

What will be the impact on
clinical trials?

How to assure equity in access?

Given the limited data available
incorporating into local
treatment guidelines will be
challengin

Important Additional
Considerations

Opportunity for ASPs to
enhance their business case for
rogram buildin:

Will patients be followed to
assess if desired outcomes
were achieved? If yes, who will
do this work?

Figure 1. ASPs and Bamlanivimab preauthorization

‘VCU Hea |th.., Patel PK, Nori P, Stevens MP. Infect Control Hosp Epi, published online November 20, 2020.



ASP Monoclonal Ab Internal Process
ASP Role in Process: Updated April 20, 2021 _vs2

*Screen for eligibility
*Connect providers to correct
person in CDU if patient eligible

VCU Health provider pages

ASP does NOT put in orders, ASP (3144) for patient
document in CERNER and is not eligibility assessment
involved in any other specific
parts of the process (but is avail-
able as an expert resource)

ASP Pharmacist reviews eligibility criteria in
Table 1a of the Adult COVID-19 guidelines &
determines eligibility

At any point in the process

ASP pharmacist can discuss
with Mike Stevens

Patient eligible <} {>| Patient not eligible

2) Gives the referring provider the APP numberto [ — ™
discuss the ER referral process (if patient is in |
agreement-see #3)

Contact Information:
3) It is the responsibility of the referring provider | ASP sharacist doeumants n SernT? Mike Stevens

to discuss w/ their patient & if the patientis in — —D Tt Dr. T: urora =
agreement w/ referral to document this in CERNER (AMS ASP Consult = “yes") == &

ASP Pharmacist calls CDU provider at L
nd gives her/him the 4
patients MRN and confirms they are This is communicated to the
okay with the referral. i i
¥ p rlma.ry Brauiiec sd dhe/tin This is communicated to the
is notified that the next step 7
$ is for ASP to discuss with the 9P
CDU APP |
CDU APP agrees with referral |
% ~—————————————1{>| CDU disagrees with referral |
ASP pharmacist calls the referring provider back |
and: l
1) Emails her/him the FDA EUA Fact Sheet for
providers as well as sample CERNER |
documentation verbiage Call Mike Stevens to discuss |




ASP Involvement in COVID-19 Response Efforts

« Major ways Antimicrobial Stewardship Programs (ASPs) have been
iInvolved (not exhaustive):

Case identification and diagnostic stewardship of SARS-CoV-2
testing

COVID-19 treatment

—  Guidelines
—  Facilitating access to potential therapeutics

Outpatient pandemic stewardship
—  Monoclonal antibodies

Vaccine planning

Hea Ith\. Nori P, Patel P, Stevens MP. Infect Control Hosp Epi, published online April 16, 2021.



Rational allocation of COVID-19 vaccines to
healthcare personnel and patients: a role for
antimicrobial stewardship programs?

Published online by Cambridge University Press: 16 December 2020
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Already integrated with
numerous stakeholders both
inside and outside health

systems
/ Have experience in system-level
" . COVID-19 focused therapeutic
Reasons for inclusion distribution

AS personnel can help with
vaccine messaging

Time spent on this will
Planning Phase negatively impact other ASP
activities

Vaccine planning not considered
a core activity

Reasons against inclusion Many other stakeholders will

already be involved (i.e.,
employee health, infection
prevention); may contribute to
there being “too many cooks in
the kitchen”

Have experience with restricted
COVID-19 therapeutics

Reasons for inclusion / AS personnel can communicate
the best information to potential
\ vaccine recipients

Antimicrobial Stewardship
(AS) & SARS-CoV-2

With employee distribution, may

Vaccination —DiSiriRUtIoN Phase not have access to records
Programs likely have less robust
outpatient-focused infrastructure

Reasons against inclusion and resources

Time spent on this will
negatively impact other ASP
activities

The process for vaccine

distribution for employees of a

health system and patients will

be different

Equity in vaccine distribution is

Other Considerations critical in all settings
Combatting vaccine

misinformation will be crucial

Figure 1. Antimicrobial Stewardship (AS) and SARS-CoV-2 Vaccination

OVCU Hea |th.., Nori P, Patel PK, Stevens MP. Infect Control Hosp Epi, published online December 16, 2020.



Overview

» Describe novel activities that Antimicrobial Stewardship Programs
(ASPs) have taken on during the COVID-19 pandemic

« Describe ASP collaboration with infection prevention programs (IPP)
during the pandemic

« Discuss implications from the pandemic on future ASP activities and
program building




Similarities and Differences Between ASPs and
Infection Prevention Programs

ASPs

Focus:
Improve
antimicrobial
use, |
resistance

Personnel:
Pharmacists

Report through
Pharmacy

Health.

Strategies:
Antimicrobial
Restriction a
major strategy

Focus:
Patient
outcomes &
MDROs

Personnel:
ID Physician
IT Specialist
Microbiologist
Nursing

Infrastructure:
Use of 3 party
software
platforms

Need for
leadership
commitment

Strategies:
Audit &
feedback

Education

Metrics:
Focus on CDI

Use process &
outcome
metrics

NHSN
reporting

Abbas & Stevens. Med Clin N Amer 2018;102:873-882.

IPPs

Focus:
| HAls

Personnel:
Infection
Preventionists
(IPs; often RNSs)

Director and IPs
report through
nursing



ASP and IPP Key Activities During the COVID-19
Pandemic

 |dentification and « Creation and  ASPs can play a role
Isolation of potentially maintenance of In test stewardship,
infected patients; treatment guidelines case identification and
including test * Restriction of potential can alert IPPs about
stewardship therapeutics possible cases

« Managing evolving « Managing access « As part of guidelines
PPE strategies based process for key dissemination ASPs
on access therapeutics can reinforce key IP

« Communication with « Monitoring and messaging
leadership, staff and reporting on key drug ¢ New mechanisms for
patients stock/shortages data acquisition and

« Qutbreak investigation reporting have been
and mitigation important to both IPPs

and ASPs

Hea |th Mazdeyasna H & Stevens MP et al. Curr Infect Dis Rep 2020;22(9):23.



ASP and IPP Collaboration During the Pandemic

» Playing a key role in managing guidelines and potential therapeutics
provided ASPs a “seat at the table” and reinforced program value to
key stakeholders

 The COVID-19 pandemic created new real-time data needs; IPPs and
ASPs have collaborated w/ other groups to create new reports and
mechanisms for reporting

« Enhancement in communication infrastructure was developed during
the pandemic

« An emphasis on social distancing and telework has led to the adoption
of new technologies for real-time collaboration

« The pandemic has highlighted the critical need for real-time IT support

« Some ASPs and IPPs enhanced telehealth services to other hospitals
during the pandemic

Health.




ASPs and IPPs: Future Activities

ASPs can utilize IPP
structures to solidify
regular C-suite access
Technology for remote
communication will
facilitate ASP/IPP
collaboration
Infrastructure created
for data access,
reporting and
collaboration can
facilitate collaboration

Health.

ASPs can work with
IPPs to
refine/enhance data
tracking and reporting
* Includes NHSN
reporting
ASPs and IPPs can
create business plans
for collaborative
accessto IT
infrastructure and
specialists
ASPs and IPPs can
collaborate on staff
and patient education

Enhanced models for
ID physician and
pharmacist
recruitment, training
and certification can
be developed

ASPs and IPPs can
consider new
combined program
models

ASPs and IPPs can
collaborate on
bundled telehealth
services to other
hospitals

Mazdeyasna H & Stevens MP et al. Curr Infect Dis Rep 2020;22(9):23.



Post-Pandemic Collaboration: A Model

ASP

AS-IP
Super
Program

Health.

IPP

Advantages:

-Utilize same cadre of trained ID
physicians; pull on data expertise
-Streamlined organizational structure
-Enhanced leadership access

-Synergy with software use and IT
specialist access

-Synergy with data reporting

-Synergy with patient and staff education
-Enhanced patient outcomes



Thank You

 The VCU Health Antimicrobial Stewardship Program

* Dr. Kim, Dr. Deja, Dr. Lee, Dr. Cooksey, Dr. Noda, Dr. Godbout
« The VCU Health Hospital Infection Prevention Program
« Dr. Priya Nori and Dr. Payal Patel
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