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The Interventions

Introduction/Problem

With the impending pandemic and its unclear impact, we convened a multidisciplinary workgroup across
Pharmacy, Infectious Diseases, Research, Transplant, Hematologic Malignancy, Critical Care and Health
Care Quality and others to begin to plot out a treatment guideline for CoVID-19.

The unknowns were many given the lack of approved treatments, the lack of peer reviewed published
literature and unclear trajectory for the breadth and depth of care at our institution.

The need for a rapid response and clear guidance became increasingly pressured during the first surge as
our census for those infected went from 3 to 192 from March to April 2020 with a high percentage of patients
requiring ICU level care and many remaining here for weeks.

Sources of data were limited to a World Health Organization outline, preprints from China and Italy and basic
science reviews of agents thought to have antiviral activity.

Early guidance were often completely refuted by well controlled trials, e.g. recommendation to given empiric
antibiotics to all patients with SARI, avoidance of systemic corticosteroids.

Over 273 medication shortages were making broad treatment recommendations difficult.
Active research protocols had to be introduced to promote systematic exploration

To provide a central and locally balanced resource for clinicians for the treatment of CoVID-19 bifurcated by
disease severity and predictors for advanced disease based on an ever evolving evidence base.

To grade therapeutic modalities and frame experimental therapies with risk considerations and newly
launched local research.
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CoVID 19 Treatment Collaborative
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Christopher McCoy, PharmD

NIH | COVID-19 Treatment Guidelines

Built a multidisciplinary team with incorporation of the network and representation from key clinical areas
Developed a review process for preprints through MedrxIV, national guidelines (NIH, IDSA)
Scribed a treatment algorithm by severity of disease presentation.

Continuously evaluated and incorporated best practice for collection and interpretation of biomarkers and
aboratory values as well as comorbidities for risk stratification

Reviewed investigational therapeutics for linkage to local research studies (e.g., remdesivir, favipiravir)
Researched and provided dosing, drug interaction, screening and place in therapy guidance for all agents

~acilitated weekly data/literature summary meetings across a BILH network collaborative to build consensus for
guideline changes.

» Reviewed drug shortage updates to alter treatment guidance toward a prioritization scheme

» Directed restrictive criteria/clinical provider order entry guidance for therapeutic agents to promote safe and
evidence based utilization of scarce resources
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Results: Data Review

Early but : National level guidelines from hardest
CoVID-19 data flow and vetting hi :
continuous _ it countries
The novel world of preprints Translations from Italy and China:
o 4 T.il:'.‘.r'r'-i- :"u Fou | o
review Of mEd RXIv o BM) Yale SIMIT
THE PEEFEINT SERER FOR HEALTH SCOENCES Italian Society of Infectious and Tropical Diseases SECTION
p re_ Q——’ Regione Lombardia
Assigned students, residents and Stewardship team to Hisndboos Tor: (he care ol peops . with dinasee:COVE 19
u b | iS h ed review this on a weekly basis and vet the data for relevance.
p V4 Edition 2.0, March 13, 2020
' Data stream overwhelming but managed to continue to T : . P
p u b I IS h Ed attempt to pull important “preprints’ Diagnosis and Treatment Protocol for Novel
Coronavirus Pneumonia
a n d COVID-19 SARS-CoV-2 preprints from (Trial Version 7)
u i d e | i n e medRudv and bioRuxiv (Released by National Health Commuission & State Administration of
g 4.005 Results "01 Mar, 2020 and 31 Mar. 2020" Traditional Chinese Medicine on March 3, 2020)
9,708 Results sor tam “corassvius or covid 197 and pastad atesen 201 Apr, 3020 aad 30 My, 20207
d ata . 14,443 Results i srm "carcaminn or covid 19 and poated batwesn "D1 Jur, 2020 and 30 Ay, 20207

Clinical management of severe acute respiratory
infection when novel coronavirus (2019-nCoV)
infection Is suspected

Interim guidance

28 January 2020 RS World Health

(&Y Organization
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Results and Proagress

Most basic outline created Feb 2020 Weblink guidance for early therapeutics US Clinical trial HIV Antiviral adaptive
Basic tenets from WHO and CDC From basic science to WHO guidance to research

Ongoing trial of remdesivir National guidelines development and Iinkage
Loplnawr/r +/- IFN beta1 b

COVID-19 weblinks: therapeutics _ , _ , _ , _ _ _
Remdesivir us g g g g g g ~ outcome: MIRACLE TRIAL (MERS cow Saudi Arabia

NEJM First US case remdesivir experience : : o : ] : : : - : .

Recruiting Hospitalized only (any severity) 5 disposition  Lopinavir /Ritonavir 400mg +100 mg / mi twice dally for 14
Randomized double blind placebo controlled - days and Interferon beta-1b 0. 25 mg subcutaneeus everyr
alternate day fer 14 daye

Early investigational

Version 1: Feb 12/2020

--Att-e-rna-t-iveéearly--investigative-étherapie—sé---

Methylprednisolone 40 mg g12h - Emtricitabine + tenofovir (Truvada)

23—-32% of hospitalized patients with COVID-12 and pneumonia reguired intensive care for respiratory
sUpport.

¢ 11% received high-flow oxygen therapy, 42% received noninvasive ventilation, and 47% received
mechanical ventilation.

Gilead CoVID-19 (remdesivir)
MERS CoV remdesivir LPV/T interferon Nature 2015

Among hospitalized patients with pneumaonia, the case fatality proportion has been reported as
4-15%.

Hydroxychlbroquine 400 mg daily | _ : :
| 'Daru navir 800 mg!Ceblcletat 150  Pegylated interferon alfa 2b (PEG-
mg ‘daily § ; : “Intron): 1 5mcg!kg subcutaneously
| | | -once per week x2

Severe Acute respiratory infection

. ) . . . NEJM Ebola antiviral comparative trial 12/19
¢ Avoid corticosteroids relative to experience from MERS-COW

*« Empiric antibiotic treatment should be based on the clinical diagnosis {community-acquired
prneumonia, health care-associsted pneumaonia

Gilead - - - Phase-3 treatment trial Severe Disease '-----------Da-y*-14-
Not yet Hospitalized only with pulmonary mt" ltrates, altered Clinieal
recruiting oxygen saturation-and fever

' | Randemlzed duratlen trial (5 versus:10 days)

WHO overview

»  Fluid resuscitation as per sepsis guidelines WHO landscape analysis of therapeutics (2/17/20

LP\jnr monbtherapy cowa-19 cnina

WHO R&D Blueprint for candidate therapies COVID-19 Primary C|InICEl] |mprevement Et day 28

Chterequine VS. LP‘Wr VS. cembe Penclclewr

with suspected or confirmed 2019-nCoV infection.

WHO COVID-19 research roadma

Mo specific treatment for COVID-19 is currently available. Clinical management indudes prompt
implementation of recommended infection prevention and control measures and supportive

Gilead Phase 3 treatment trial Moderate Disease Day 14 NC'"E fepﬂrte‘d Gemcitabine Nltaznxanlde

Not yet Hospitalized only with pulmonary infiltrates, altered disposition
._r.e_eruitin_g_._exygen saturation and fever - ' '
' Randomized duration trial (5 versus. 10 days) VS.
Standard of care (supportive) '

management of complications, incduding advanced organ support if indicated. LDP inavir/ritonavir

LPWr trlple arm study cown 19 Chlna Disulfiram § § § § L0peramlde

N _Cllnlea! |mpr0vement at day 28

Tt N = | - F ) 1
WHO randomized double blind placebo controlled clinical trial safety and efficacy of investigational JID 2015 LPV/r interferon nonhumane primate MERS

therapeutics:

MERS CoV remdesivir, LPV/r interferon Nature 2015 CYCIDSPDHHE Oseltamivir

Remdesivir 200 mgnnLe then 100 mg iv daily {10 days)

MIRACLE (LPV/r interferon) MERS trial design ~ A: Ribavirin + Interferon alpha—1b Imatlnlb i § § § Dasatlnlb

- B: lopinavir / ritonavir +:interferon alpha 1b
- C: Ribavirin + LPV/r+Interferon alpha-1b -

CDC clinical therapy guidance

Remdesivir [G55734) nucleotide prodrug

its, RNA-dependent RNA polymerase activity among a diverse group of RNA viruses including CDC Interim Clinical Guidance COVID-19
% (2.g. Ebola, Sudan, Marburg), paramyxoviruses (e.g. R h, Hendra) and pathogenic

COronaviruses

Chinese guidelines/trials

Chinese Emergency Medicine guideline COVID-18

SARS 1 LPVir multicenter China cohort 2003 Agents not recommended Agents with unknown utility Severity graded guidance

Not recommended Unknown or Neutral Step 2: Treat Based on Severity

E I I h F i rst i te ra t i Ve . S}fsten_ldi: s;e:;td;_sheuédﬁin gﬂiral be aveid:d gi;:i Pc-t;ntia] ha]ii; S'_calereids may IE[E

arliest treatment algorithm e o : : ety eficacy of seroids for COVID-19 (NCT04273321), Ul reslts ae avaizble, boa
" t. . |g . t | m u It I d I SCI p I I n a ry m u It I S Ite La b a n d I m agl ng gu Id a n Ce u;;i Zfa’g’mdk Etspzuz.iajfj,: il ﬂi]il?ﬂrlb?fﬁv:;;iaa;lll Ttimz:fumgéd fable, broad
INCOrporating a Singie experimenta

+ Ribavirin is not recommended at this time.
agent

_a Igo r i t h m : M a rC h 2 O Unknown or Neutral

Laboratory Testing and Radiology
* ACE-Inhibitors (ACEi) / Angiotensin Receptor Blockers (ARBs):

o SARS-CoV-2 virus binds to the ACE2 receptor for cellular entry. It is unknown if these
agents either help or worsen COVID-19 disease.

o Currently there are no data to support either starting or stopping ACEiI’ARBs on any patients
with COVID-19. However, if acute kidney injury, hypotension or other contraindication
develops, we recommend stopping them at that time.

¢ Inhaled steroids:

Table 3: Suggested Treatment Algorithm Based on Clinical Severity

All hospitalized patients May consider use of a statin (see below) Close monitoring for progression
(regardless of severity)

Patients reguiring floor- Start statin atorvastatin 40 mg daily Awoid statins it elevated CPK [=2x
level admission with W) o 3x ULM). Monitor
suspected lower LFTs |d| o -nrlruur- if >5x LULM)
respiratory disease
(radiographic infiltrates Start hydroxychloroguine 400 mg BID x2 Check ECG prior to HCO initiation
by imaging OR evidence followed by 400 mg daily while hospitalized given risk of OT prolongation. Risk
rackles on for up to 5-10 days. Note chloroquine has is increased im patients on other
sical exam OR 5p02 = activity but limited supply so OT-prolonging agents. Do not use
94% on room air) hydroxychloroguine preferred if OT > 500 msec. Avoid i
miyasthenia gravis, porphyria,
AND If evidence for progression: retinal pathology, epilepsy.

¢ ACE-Inhibitors (ACEi) / Angiotensin Receptor Blockers (ARBs):

o SARS-CoV-2 virus binds to the ACE2 receptor for cellular entry. It is unknown if these
agents either help or worsen COVID-19 disease.

o Currently there are no data to support either starting or stopping ACELARBs on anv patients
with COVID-19. However, if acute kidnev injury, hypotension or other contraindication
develops, we recommend stopping them at that time.

Inhaled steroids:

o May theoretically reduce local immunity and promete viral replication, but this consideration
must be balanced by potential benefits for management of reactive airways. There is no
current evidence that inhaled steroids worsen the course of COVID-19

NSAIDs:

o NSATD use has been reported preceding clinical deferioration in some patients with severe
COVID-10 disease, but the association remains uncertain. Until more information is available,
providers may wish to consider avoiding use of NSAIDs while patients are admitted if
alternatives such as acetaminophen are available.

Note: Given limited drug supplies, specific guidance in this document is infended only for
COVID-19 confirmed patients. [f the patier of vet beer for SARS-Col-2, approval
for testing may be obtained through the BIDMC HID Pager (33860)

LAST UPDATED: 18 March 2020
* IT e t elmicians i the freatment of confirmed COVID-19
infection in hospitalizad patients.
No standard trestment haz been proven or endorzed currently by the CDC or WHO.1
I!t.ll ﬂlem;ue ara ¢ ivwmed ax plmmental at this time bazed on published cases and early trial

In atlent C:oronawrus 2019 cown-w Treatrnent Alorlthm

This gmde!me has been des.'gned fo ass.'st the cfm;cran in the porenﬂal rreatment of conf.'rmed
COVID-19 infectian in hospitalized patients. No standard treatment has been proven or :
endorsed currenﬂy by the CDC or WHO. All therapies: are experimental at this time but based

Table 1: Tests for Hospitalized Patients with Confirmed COVID-19
Daily Laboratory Testing Radiology:

: - —_— o . " s . ! - - i _ 4 N : --" I o - . ‘r- -_‘. - LS. 5- ~ . P e e = tra-
" on published case and early tiial results from outside I.h e US, Sup portive ca re remains t‘h e . 'Z:"B{' ,:,-lthdjﬂ1__trﬁ¥1dtc.ta11,mph.:.w-t.: count) s Portahlz [:{P..dtadlﬂlmluﬂ _ . o May theoretically reduce luf_a.l mmlumté- and promote T n‘a_t repl_n_attem_ but this con ideration st one agdtionsl ek R —— | rs_g_n?_am ::fl:c:r::| ra .
rnerstone of t hera o » Complete metabolic panel » P4/lateral in ambulatory patients only if must be balanced by potential benefits for management of reactive airways. There is no 8L jeast ane acaitional risk YWITh TL approval, cansiger- fopinavi TC = LA = Tor Crug-crug
«© Py ' ' | . ti ther complicati ti th{ni};?r]:::ﬂﬁ;m;;um of iyporemiz, flud s Liver fimetion tests (ALT/AST/thili) low suspicion for COVID-1% and result current evidence that inhaled steroids worsen the course of COVID-19 factor (see Table 2) (LPV/r or Kaletra) 400,100 mg BID for 10 days | interactions before starting. Main
om or othar complications in patients wi W - « = d . har=e manas o - - l HCO side effect is gastrointestinal
An a'nfeet:eus Dtseeses eensulr is streng!y recommended for eonf:rmed cases es many fherapfes Please note when this document was last updated. Updates will oceur m real tima as data : e - : would change management o affect PUL * NSAIDs: If LPV/r not available, consider using intgier'nc'-: Manitor Iil.:lr function
: emerze. For nsk stratification (mav be repeated if abnomal or with statns. ~ 4 T ctnd racading ~1in - o F ! aifable, consider using erance. v or liver fun
require compassicnate use sign off or porent: ial trial enreﬂment = T ] Lcation o NSATD use has been reported preceding clinical deterioration in some patients with severe darunavir/cobicistat |DRV/'c) B0O/150 mg tests while on therapy.
. e o COVID-19 disease, but the association remains uncertain. Until more information is available, daily
CPE (creatine kinase) Baseline ECGr A o ) . — ) . . . ;
Hospltallze_d and e Dodimer : ~ e Ifstarting OTc prolonging drug, can providers may wish to consider avoiding use of NSAIDs while patients are admitted if
confirmed SARS-2 by Eme— o Feritin repeat ECG in 24-48 hours to monitor alternatives such as acetaminophen are available. F'Eﬁﬂ_n'r_s requiring ICU-level Manage as above.
- PCR testin ' : QTe. If bazeline QTc epeat semission
g _ g | « LDH o, 13'11‘]11'.11 74 hours a.ttd - . p_ . If mechanically ventilated: obtain For compassionate use,
- . - ) o . « Troponin = - - = s * . . . :
f / L . « 1.6 for ICU patients QTe prolonging drues. . . . S | P | remdesivir (RDV) through apply through portal here:
‘mm Mm o Medicne LevelofCare ‘ At e KB Lot o ‘ -6 for ICU patients Risk ana |y5 is for progression pecial Fopu ations T pRea e kR e

Vil earnlooas! If clinically mdicated:

e ssalon sy » Poutine blood cultures (2 sets)

« For acute kadney inj enum creatinine =03
above baseling), zend urinalyvais and spot urne
protein:creatinine

P < . " y i o
CELEIT AL » Suspected lower respiratory illness Startstatin

Care f [radiographic infiltrates by imaging Starthydrosgechloroguine
* Close of T, les » Consider LPY fror DRY (c (ID approval] |

mornitoring pln.-*ual exam DR Sp0) & on “ -
Lo ~ ronm air]

e If rvec hanically ventilated:
= Apply for Remd esivir [see criteria)

lliness of any duration and one of the following ;
Q Radiographicinfiltrates by imaging (chest x-ray, CT:scan, etc.) :

-3 Clinical assessment (evidence of rales/crackles.on exam) AND SpDE £ 94% ‘onroomair
a Reqmrlng mechamcal venulauon and,’or supplemental oxygen :

Current dosing of ROV is 200 mg Exclusion criteria:
IV loading dose following by 100 Evidence of multiorgan failure, on
mg IV daily for up to 10 days. pressors, creatinine clearance <
30, transaminases > 5¥ ULN,
Discontinue h\rdm:yrchlumqulne concomitant use of
other antivirals

Step 1: Identify Risk Factors
Table 2: Risk Factors for Severe COVID-19 Disease

« HCV am:ihn.n:t'_f._ 8 eiﬁ.p.nasi
« HIV 1/2 Ab/Agz

Table 4: Special Populations
- |mecommendstion 0 [mMetes |

Recommendation
5olid organ and BMT Guided by transplant and transplant 10 teams — pleass call/consult screen for drug-drug
recipients interactions with anti-viral
rReguest bronchoscopy only if significant decompensation, versus lung | agents, if they are being used
biopsy as may be lower risk for aerosolization and expasure to staff

GEPD testing (in case hydrosychloroquing is required)

AND
least 1 of the following:

= Discontinue hyd oroguine and
LW or DRV fc when starting
| (v If concern for cytokine release 7
sy or ARDS, start Tocilizurmah
after sending serum [L6 [[Dapproval)

-Age » 60 -D-dimer > 1000 ng/mL

.Contralndlcatlons . S . I PIPII A -Pre-existing pulmonary disease -CPK > twice upper limit of normal
{ALT{AST) >5 times the upper ||rn|t Df normal ;

{Q Stage 4 severe chronic kidney disease or requmng dlalyms{ .e.

' estn‘natetiglomerularflltratlon rdte {eGFR}< 30)

'2.0n another study agent ..

-Chronic kidney disease -CRP =100

-Diabetes with Alc = 7.6% -LDH = 245 U/L

-History of hypertension -Elevated troponin

-History of cardiovascular disease -Absolute lymphocoyte count < BOO
-Use of biologics -Ferritin > 300 yg/L

-History of transplant or other immunosuppression

-All patients with HIV (regardless of C04 count)

Reduction of immunosuppressants nead to bg ed with
guidance by transplant and transplant 1D team

If IgE <400 Consider WIG at standard dose of 1 gm/kg daily x 2 doses

“Viral serologies assist for mte:]:rutar_l 11 0 f -'.L'I elavations, pnl_ern im ~25% of presentations.

*Elevated troponin (> I times upper limit of nermal) without hemody mpromise, cEn repeat troponin in 24 hours and
echocardiogram not necessary. Uptranding troponin with hemodynamic compromize or other conceming cardiovascular symptoms /sizns
thould prompt consideration of obtaining an echocardiogram.

-Consider Remdesivir:
. . . | -~ |
s Consider statin Y e Startstatin ™
# Supportive Care # Start hydmxychloroquine

& Close monitoring [

o Repeatlabs regularly

L ||~.'1ﬂ| lr1.1|:||:||1\-

Chrlstopher McCoy, PharmD Clinical Manager, Infectious Diseases Pharmacy, Antimicrobial Stewardship
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Results and Proaress Worked with EP/Cardiology

Milestones Began populating an ever growing STETe R S T T Held first in a series of to enhance guidance
Late March 2020 annotated citation fist . Network Meetings evaluation of therapeutic
Immunomodulators

Annotated References o .
I nVite d CO nte nt eX pe rts a n d | ea d e rS 1. Centers for Disease Control and PrE'-.fgnti-::n. Intn.'-_-rin'l Clinical Guidance for Management of Patients - "_‘ﬁ i"hih itﬂ IS [l“-ﬂv I]E' ﬂ“ﬂilﬂhbmith i“ fli“ .":-ﬂl triﬂlﬂl: A p ri I 2 O 2 O a g e n t S W I t h QT p ro I O n ga t I O n

with Confirmed Co virus Disease (COVID-19). Corcnavirus Disease 2019 .1 - L= . . ;
with Confirmed Coronavirus Disease { J- Coronavirus Disea o Tocilizumab (IL-6 inhibitar) — May be helpful in cytokine release syndrome, characterized by elevated Agenda
IL-6 E::"q-ﬂ EEJIFT'ILLEF'I{’ sUppo I"t'E'd h"l" D‘dimEr::' 1000 f'lE;‘rf'I"IL, CRP =100 Review notable updates to discuss from the 325 document last presented: CO n C e r n
o Sarilumab “L—E Inhlhltq:lr'] —As above. ﬁ.u"la'lll' be available as F'Ertflfflinifﬂl trial. Additional wording on supply and restrictions in the algorithm for treatment agents
Clinical trizl eligibility link

Rewording o cutpatient trial consideration
Addition of troponin elevations to risk factor list

. N e . R N [ [] ] o
Em..-r-cr.,c_nrd |-|-. wel coron (2019-nCaV) in 1.r|tr|:|-_ Cell Research. 2020 B u I I t I I n kS t O O n g O I n g t rl I a | S t O b O O St Softening of wording regarding “transfer to a facility with remdesivir trial” under all inpatient
52/ fdoi.org/10.: 1423- 282-0 arms
: Remdesivir, ine, Change nenlCY language regarding HOQ to consider with unknown efficacy

Removal of statin consideration for additional thera py for all arms
BIDMC Clinical Trial List

Removal of mechanical ventilation as an exclusion for remdesivir trial
Created by Stephenson, Kathryn Elaine, last modified on Apr 06, 2020

o . hitps:/fwww. cdo gov/coronavires/2019-ncov/hep/fclinical-guidance-management-patients. html

a C rO S S t h e B I L H n etWO r k to b u I I d t h e fl rst * Consensus statement: COC statements on clinical presentation, course, laboratory findings,
diagnostic testing and management. Currently, no specific available antiviral treatment is
recommended. Routing use of corticosteroids is not recommended. Remdesivir is an

N etWO r k t re at m e nt a | go r i t h m investigational therapeutic with ongoing trials in the US.

2. Wang M, Cao R, Zhang L, Yang X, et al. Remdesivir and chloroquine effectively inhibit the recently

Algorithm for Drug Administration and QTc Monitoring

BIDMC Boston Chris McCoy Howard Gold Margarat Hayes Katy Stephenson
Nick Bercura Roger Shapino .
Ryan Chapin Sabrina Tan
Rebecca Zash sShahzad shaefi
Carolyn Alonso
Chriz Rowley
Mary Lazahaia

Maving ILE inhibitors to Unknown Benefit from not recommendead

Maving statins to unknown benefit with remaoval from algorithm,table 3
Table 3 details the current remdesivir trial inclusion/exclusion (moving target)
Clarifying HOQ dosing as bid x 2, then daily for total 5 days

Remaoval of statins from table 3

Addition of todilizumak to table 3 for ICU care with inclusion and exdusion
Table 5 revisions: statin removed, tocilizumab removed not recommendead
Added all your names [please email Shirley Lo and cc me for any changes)
Remnoved table & and replaced with study hyperlink

Updated reference list to include Ga

RCT {not peer reviewed)

HomalElevaled 1o
< G0 ms
. Study to H-.faluatn- thn.: ;:fet\.r and antiviral activity of remdesivir (G5-5734) in participants with severe
coronavirus disease (COVID-19). NCTO42292899.
hitps://clinicaltrials.gov/ct2 /show/record /NCT04252895
*  Ongoing open-label trial in US evaluating 5 and 10 days of remdesivir against standard of
care in hospitalized adults with positive COVID-19 test =4 days before randomization, fever,
Sp0; = 94% on room air, and radiographic evidence of pulmonary infiltrate. Key exclusion
criteria are: participation in other experimental trials, concurrent active antiviral targeted
towards COVID-13, multi-organ failure, mechanical ventilation, ALT/AST »5x ULN, Cril <50
miL/min.
. Study to evaluate the safety and antiviral activity of remde_.l'- ir (G5-5734) in participants with
moderate coronavirus di 2
https://clinicaltrials.
I+-Activi '+of+Fterr1dE::'|'u'ir&|:|ra'.'.':E-E'.-_rank:'.'-!
*+ Ongoing open-label trial in US evaluating 5 and 10 days of remdesivir against standard of
care in hospitalized adults with positive COVID-19 test =4 days before randomization, fever,
Sp0;: >94% on room air, and radiographic evidence of pulmaonary infiltrate. Key exclusion
criteria are: participation in other experimental trials, concurrent active antiviral targeted
towards COVID-19, ALT/AST =5k ULN, CrCl <50 mL/min.

Zhang M, et al. In vitro antiviral activity and projection of optimized dosing design of
hydroxy oguine for the treatment of severe acute respiratory syndrome Coronavirus 2 (SARS-
Cov-2). Clin Inf Dis. 2020. Ahead of press. doi: 10.1093/cid/ciaa237

* In~vitro, pharmacokinetic modeling: comparing potency and predicted exposures of
different hydroxychloroguine (HCQ) regimens compared to chloroguine (CLQ). Authors
concluded that regimen of HCO 400mg BID x1 day then 400mg/day xd days is appropriate
given the levels achieve in serum and pulmonary tissue, which persist even five days after the

CONSIDER akamalive therapies

Excuda history of LOT syndrome

« (Updated 4/5/20) af drug-induced polvmorphic YT

Elizabeth O'Gara Robert Duncan Fraser hackay Kimberly Christ
KEn Wener Deborah Perry

Julie W1. Freiman

—hau Hoz
Ll i Ce =
] aTo
Mount Auburn PEtricia Masters i Sulliva o ' Lin Chen
Hospital = 55 0
.0 arove

Ana lacques ¥inka Qjutalayo eter Szheny sandra Levin
Hospital atricia rENC

Investigational Product Protocol Site PI Study Major Co- Contact
Coordinator Inclusion Enroliment

QT & 500 e AQTe > B0 ms
o QT & 500 ms

Remdesivir - Protocol Details RDV-73 - Kathryn Diane Kanjilal  Hospitalized, No Diane Kanijilal, START treatmeant

Link Severe Stephenson Intubated OK b31392 Review customization:

Things you should take out
=  OQur HID pager won't apply for [ab test approval

R T ini B har
sassess Qe in 6 hrs Reassess OTe 4 hre afer each dose

Remdesivir - Protocol Details RDV-74 - Kathryn Diane Kanjilal  Hospitalized, Diane Kanijilal
Link Moderate Stephenson Room Air b31392
>95%

*** |f any guestion about 2T assessment or abnormalities on telemetry,

Review things to work on/discuss (open): please cantact the QTc Hotline far advice

=  How to update the clinical research trial availability for the network
= (G6pd lab testing

=  Place of IL& inhibitors

* Role of steroids

toszph Giovangello Natasha Glushko
Constance Crowleyganser
=haniz El akiki
Bl Plymouth James Berghelli Kimberly Teves
imio 25 stefanie Marglin
- 3 qalk 2] 3

Mew England

Remdesivir - Protocol Details Compassionate  Kathryn Jessica Ansel  Pregnant and Jessica Ansel,
Link Use Stephenson Intubated b30833

Beth beael Lahey Haalth '}

DAS181 - Protocol Details Link Compassionate  Sabrina Tan / Critically ill Sabrina Tan,
llana Breiterens Vichasl Colancecco | Kerin Lepannen Use b38938
Feter Short shakeeb Yunus

los -=|:h Eross

Review Local |"1FI|"TIF‘I'ILF" sharing ICI-DPI'H
L
Convalescent Plasma - Protocol Compassionate = Ruvandhi / Critically il Ruvandhi
Details Link Use Nathavitharana Nathavitharana,
b37508

Review BILH HCQ supplies
= Nore than 57K across the network

Tissue Plasminogen Activator tPA-COVID-19 Daniel Talmor / ARDS, Valerie Banner-
(tPA) - Protocol Details Link Michael Yaffe Intubated Goodspeed

COVID status across network
Lou Ann Bruno-kurtha L.lex_ W hite Melisa Lai-Becksr * Updated daily re: positives/ pending and staff

Alliance Mary Regan

Michael Yaffe,
092028

Sarilumab 6R88-COV- Robert Hospitalized Robert

Tocilizumab guidance : o
Introduced Nephrology research on ; Hydroxychloroquine +/- Azithromycin i CeTelel ey Pl e e

riteria suggestive o - - c -
R COVID-19 confirmed postive Adverse Event Investigation

I I I 1ti 1. COVID-19 confirmed positive by molecular diagnostic testing. - ope .
niacinamide and conditional framework posiive by molecular diagnosti esting Hydroxychloroquine utilization

. Evidence of acute host inflammatory response and/ or multi-organ failure (=2 of the

Did quality review of local tocilizumab following):

Fever >38C

utilization and infectious complications Hypotension (MAP <6) requiring vasopressors
ARDS type pulmonary infiltrates and P/F ratio <300
Acute kidney injury
Worsening encephalopathy

Added more evidence based guidance AND

. Patients displays elevated ferritin levels >700 ng/dL
; . AND
fo r pat I e ntS W h O m ay be n eflt fro m I L_6 . Patient displays any 2 of the following:
- - Thrombocytopenia (<130,000), elevated D-dimer >250, or depleted

modulation fibrinogen (<150)

Leukopenia (<3500/mm3) or lymphopenia (<1000/mm3)

AST or ALT elevated >2x upper limit of normal

LDH elevated >2x upper limit of normal or CRP >100

N= 90 patlents 5 5 5
: -H3 recewed HCQ:‘AZI 3? recewed HCQ alone

medlan basellne QTc was 455 rns and became prulonged tc: 2500
__m5|n18(20°/u}subjects

Tolerability and safety of hydroxychloroquine and impact on QTc interval with
and without azithromycin for hospitalized COVID-19 patients

Nicholas J Mercuro PharmD, BCIDP*', Christina F Yen MD*2, David J Shim MD, PhD?, Timothy R
Maher MD*, Christo opher M McCoy PharmD, BCPS AQ-ID, BCIDP'. Peter J Zimetbaum MD>*,
Howard S Gold MD

prnlmnged QTc 2500 ms was greater in those recewmg cnncomltanE
loop: diuretics: (30.8 vs: 11 8% pFO 026) and basellne QTc: ==~450 ms
"'(30 vs 7.5%, p—O 008) -

i DTc Post HCQ Ad I‘I"IIFIIEtF-E!tIDr'I wﬁh and W|thnut AZl

Department of Pharmacy, Beth Israel Deaconess Medical Center

‘lesmn of Infectious Diseases, Beth Israel Deaconess Medical Center, Harvard Medical School
*Division of Cardiovascular Medicine, Beth Israel Deaconess Medical Center, Harvard Medical School
*Harvard-Thorndike Electrophysiology Institute, Division of Cardiovascular Medicine, Beth Israel

1 Deaconess Medical

. |
528 - ;

Linked ICU teams with ongoing IL6
. . . Patients may also benefit from risk stratification for COVID-19 CSS with the use of the
modulation trial-sarilumab Hscore, commonly used for the diagnosis of HLH|

Treatment of COVID-19 Patients

Percentage

I.I41| C 40-55 : |_|-.-|||| &l

olllllll-llll... ' |

therapeutic recommendations Christopher McCoy, PharmD Clinical Manager, Infectious Diseases Pharmacy, Antimicrobial Stewardship

I d e nt | f| e d hyd roxyc h I O ro q u | n e a n d 1. COVID-19 with ARDS (moderate to severe by Berlin Criteria) without shock

- Dexamethasone 10-20 mg per day for at least § days (5)

aZ|thr0myC|n UtlllzatIOn aS COncernlng - If no improvement by Day 3, add one dose of tocilizumab

2. COVID-19 with ARDS (moderate to severe) with shock
- Hydrocortisone 100 mg every 8 hours for duration of shock

-mHCQ (n=37) ' mHCQ+AZI (n=53)

Removed darunavir-cobicistat from
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Results and Proagress

Tocilizumab Plan

Convalescent Plasma considerations
added

Milestones

April 2020

Remdesivir approved for
EUA utilization: need for
local guidance and

separation from clinical
trials May 2020

National allocation was
small for MA hospitals

requiring prioritization

scheme

Remdesivir via Emergency Use Authorization guidline_v 5.0 LAST UPDATED: 14 May 2020

Anticoagulation Prophylaxis and Tocilizumab shortage management

Treatment Guidelines

Suggested ACTIONS: 5 i ;

Bolster enrollment in Sarilum 'El'bé trial (ide I;"l'tify' barriers/need for reso UEFCE'S}' -

COVID tocilizumab utilization at BIDMC (1/20-4/20) I IS : : .

BIDMC Guidelines for Prophylactic and Therapeutic Anticoagulation in ICU Patients with Confirmed or Suspected COVID-19

The purpose of this document is to offer guidance to providers on prophylactic and therapeutic anticoagulation in ICU patients with confirmed or suspected COVID-19. These
guidelines will not cover all potential clinical scenarios and clinical judgment is required for optimal application. Updated 4/10/20

o AD0B0 e
: Remdesivir Emergency Use Authorization

-Cnnétinue -w-itH -restrictivie criteriaéfer 1ICU p?)atient-s- - SRR

Venous Thromboembolism Prophylaxis

» Indicated for all confirmed or suspected COVID-19 patients*®

* Recommendation: Enoxaparin 40 mg SQ BID** or Heparin 7500 units SQ TID (for CrCl <30 mL/min or increase in Scr by
0.5 from baseline)

9000

. 8000

(outlined)

[Mote: Rerndesivir is only available for use in a clinical trial or under FOA Emergency Use Authorization)

This document will describe the priovitizotion of the first release of remdesivir from the FDA, and the wunigue reguiotory
requirements for use.

Remdesivir [RDV) is a RNA-dependent RMA polymerase inhibitor currently under investization as a potential treatment for SARS-
CoV-2, or COVID-19. Clinical trials at BIDMC are ongoing. In May 2020, the U.5. Food and Drug Administration (FDA) issued an
Emergency Use Authorization [EUA) to permit use of RDV outside of clinical trials for hospitalized patients with severe disease,

Acknowledging that there remains scientific uncertainty regarding which patients are most
likely to derive benefit from remdesivir administration for treatment of COVID, an
Interdisciplinary Advisory Wearkgroup has convened to develop a consensus guideline
estimating degree of benefit for subsets of COVID patients based on collective review of
gvailable published evidence, accrued COVID management experience, and clinical judgement.

; - Expand to high risk non ICU patients w/ elevated inflammatory markers
Therapeutic Anticoagulation 7000 « Not refad'y' ; ) Z ; :

BIDMC is currenthy [5/20) a registered site for two open-label trials of RDV for moderate and severe disease, the criteria of which

» Considered for patients with D-dimer >1500 ng/ml, thromboelastography (TEG) consistent with hypercoagulability or defined via fink { 74 iyt vwill CLOSE in th 10
are defined via link [moderate-RD severe-RO J. The sewere trial will CLOSE in the next 10 days.

high clinical suspicion of thromboembolism bt The Interdisciplinary Advisory Workgroup set forth to establish specific clinical criteria for
 Recommendation: Therapeutic unfractionated heparin infusion’ (goal aPTT 60 to 100 or anti-factor Xa level 0.3-0.7), ® Inpatient CAR-T Paints of uncertainty at this time: COVID patients with varying degrees of anticipated benefit of RDV administration, as follows:

Enoxaparin 1 mg/kg SQ BID?, or direct oral anticoagulants (DOACs)? 5000

® Qutpatient Rheum Future distributions of ROV to BIDMC under ELUA
Sponsor's (Eilead) plan for currently active ROV research trizls [now in open lzbel phase, only gathering safety data)
Optimal patient population of COVID-159 patients to treat with ROV based on very limited publizhed data

Minimal effective durstion of treatment (5 vs, 10 days)

Define “high risk” as immunocompromised, additional criteria? _ o o _
Tier 1 allocation (highest priority chjective): Survival benefit
. U I"IC|E!EI r : : ' Tier 2 allocation: Prevention of severe morbidity, including risk of prolonged/permanent
: : vital organ impairment or functional disability
Tier 3 allocation (valid, but lowest priority objective): Reduction in illness burden,

including shortening duration of hospitalization

Inpatient COVID

Fibrinolytic Therapy 4060

» Considered as potential salvage therapy outside of the IRB-approved protocol for patients with a P:F ratio<100, with no
further options for escalation of care. There must be documentation of healthcare proxy consent of risks vs. benefits,
attending note describing clinical rational, and note of approval from either the medical or surgical critical care director.

General criteria for use provided by FOWA for EUA are broad
Patients hospitalized with confirmed COVID-19
Patients with severe diseaze defined as
Oxygen saturation (Sp02) £94% on room air
Requiring supplemental oxygen
Requiring mechanical ventilation
Requiring extracorporeal membrane oxygenation (ECMO)

3000

* Recommendation: Alteplase 50 mg IV over 2 hours. If ptis on heparin prior to alteplase and has a supratherapeutic 2000

aPTT, consider holding heparin until aPTT is in the therapeutic range.

Consider an approval process by review group:of ID/AST/Crit Care
mcé.u Tt i T Based on Warkgroup review, the following interim guideline has been developed to prioritize
: ROV allocation for patients hospitalized due to COVID illness, with the explicit attempt to direct
gvailable supply to patients felt most likely to derive possible survival benefit (accepting that

there remains substantial scientific uncertainty in how best to accomplish that objective).

m hiechanical Ventilation <5 days
_ fechanical Ventilation & -10 day=s
3 [WedlCU | RemireszdLO2NG

02 ==t < 94% RA

0 2
: Lo Mar20 0 Ape20 o

Precautions/warnings

Fenal impairment - estimated glomerular filtration rate <30 mL/min

July 2020

o CRRT may be an exception {use can be considered at standzard dosage)
Hepatic impairment - assess risk/banefit (limited data in this population)

o ALT » bx upper limit of normal is a contraindication for initiation
Fregnancy zssess risk/benefit to mother and fetus [no adequate and well-controlled studies of remdesivir use in pregnant
women have been conducted)

Communications to staff regarding
remdesivir

June 2020

Presented and added dexamethasone
to treatment guidance S o R e e Qe s

Inclusion Criteria:

Network Remdesivir Experience
Exploration

1. COVID PCR+ result within 14 days of intended first RDV dose
2. Documented consent for treatment after education of risks/benefits, as described here
Exclusion Criteria:

il'n: BIOMZ Clinicians and Managers

From: Antimicrobial Stewardship

Removed hydroxychloroquine and Lack of HCQ benefit

azithromycin as treatment agents

ALT = 200
Mon-1CU with imorovine clinical traiectony (2.8, decreasing oxveen reauirement over timel

Drug Shoriage Task Force

Subject: Remdesivir Update

We are writing to update the BIDMC community on the status of the antiviral drug remdesivir
(RO} fior the treatment of COWVID-12. Pleassa read the important updates below.

Added additional sections on

E » | | culture based antibiotic
utilization with rapid tailoring
e . for negative cx

Figure 2: Algorithm for Empiric Antibiotics

Crverview: !

*  The Emergency Use Authorization [EUA) for RDW remains in effect, but with additional
supplies and fewer new COVID admissions we will transition from the Drug Shortage
Task Force mechanism to a more typical restricted antimicrobial drug approval
process (with additional steps as required by the EUA).

Average n u: mber of days
completed:

Does hydroxychloroquine reduce severity of COVID-19 in adult outpatients?

Dexamethasone

Effect of Dexamethasone in Hospitalized Patients with
COVID-19 — Preliminary Report

| C:u:urnplr-_-tr:d: 10 days

New Process:

¢ Antimicrobial Stewardship Team (45T}, and for active consult patients the Infectious
Diseases (D) consult feams will review requesis for RDY andior actively reach out to
care teams for patients meeating updated critena for ROV for freatment of COVID-18in
hospitalized patients.
The ROV allocation guideline will remain under constant review by an interdisciplinany
committes including members from Infectious Diseases, Critical Care, Hospital
Medicine, Pharmacy and Health Care Quality, as new data are published and local
experience is enriched.
ROV orders in POE will reguire discussion with a member of the Antimicrobial
Stewsardship Team or Infecticus Diseases team if a consult patient, much like the
standard process of restricted antimicrobial authorizations prior to Phamacy release.
Oince the prescrber is given preliminary approval for ROW, aordering physicians are
required to follow the consent process guided by the EUA:

Based on study data, limited
F':-z.'i::u' the risks and benefits with patient and/or appropriate surrogate decision .
Ir'-l'lr-::r;::l;a Fact Sheet for Patients prior to administering ROY. t re at m e nt d u rat I O n to 5 d ays

Docurnent the patient’s (or appropriate surrogate decision-maker's) consent in
patient's record.
When consant is completed, AST/ID approval can be granted in POE, allowing
Pharmacy fo release the drug for administration.
Ciaily monitoring is mandated by the EUA — clinical status and lsbs (serum chamistries,
creatinine, ALT, AST, bilirubin, and alksline phosphatase, CBC/Iff.
The updated treatment guidelines are available on Coronavirus Central and will be
confinuously updated as needed.

Hydroxychioroquine f’c':-ss'{:!'.';a
800 Mg, then600 Mg  Side  over 14 COVID-16-related events
in 6-8 hours, and effects days Hospitalization Death

then daily x 4 days S

- "
“oo(

A bl D gvetiuriess bae GO0 016 = Prgiss ps, e

RECDVERY Colabaradive Group®

Least = most invasive I
Blood RES']. Expectorated spufum
culture Culiure Endotracheal sputum

2R R

‘ ’ 43% 24%
Randomized B
<confirmed or

probable COVID-19 Placebo
-within 4 dayS of 1111

symptom onset ‘ a ’

491 nonhospiltalized
patients

MNEW EMOLANMD JOURNAL ¢f MERICIHE

[ orommmnas ]

Antipieudamanal beta-lactam’
cefepime or ceftazidime or pip-tazo

+ vaneomycin
+- azithromydin

22%, 30% 3% 04%
ICU w/ sepsis or
prolonged
admission

Dexamethasone in Hospitalized Patients
with Covid-19 — Preliminary Report

z 2 MDRDO
Risk Factors?
Ly akal inlast 20d
Arcad-apectnum ako
i last 20d°
Thronic kidney
disease $0NDY
requiring dialysis
TR I D e

Hydroxychloroquine given early
did not improve outcomes for
nonhospitalized patients with

COVID-19

Ihe RECOVERY Collabarative Group

Moderate Severity —

|dentified population with
benefit with moderate 02
requirements

Christopher McCoy, PharmD

“early trial discontinuation” June 2020
Based on power calculations that if 28-day mortality was 20%, then enroliment would
close at 2000 patients in the dexamethasone group

Caftriaxane 1 g daily plus Shippar CF Protck KA, Exgun NW, ot o Spirryiorsaue e sortwcpssioed i with oy COVID: 19 A rstomessd A by Had
0K [Fpek shecat of prin] 04 1 TN 00- ¥
e L L R HE e

T XL nrwmer Cabage o Moy

Annals

A o Wi m

Azithramyein 500 mg x1, then 250
mg daihly « & daye (PO if possible]

Please review the FDA imformation for providers: Provider Information Sheet.

The future supply of ROV is unkmown at this ime. but with the decling in COVID admissions,
we seek to sustain an adequate supply for & few months. Thank you for your continued
adherence to this regulated pro | and for your dedicated care to our patients. Flease

email Antimicrobigl Stewsardship with any questions.

Clinical Manager, Infectious Diseases Pharmacy, Antimicrobial Stewardship
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Results and Proagress

Milest Vi : '
lestones August 2020 October 2020 Remdesivir EUA ends: FDA First CoVID monoclonal Ab
July 2020 - approved

Convalescent Plasma considerations BIDMC local abx utilization Approved via EUA process

SR : e November 2020 :
Baicitinib initial review clarified given Mayo closes enrollment and collateral damage Guidance prepa red
Removed allusion to Remdesivir via EUA, include some clarifying statements

JAK1- Baracitinib FDA opens Remdesivir to all inpatients review pu blished T TR — T o

tests (AST/ALT/bilalk phez), anc CBC
floor-level NON ICU ROV Trestment guidetine
admission Radiographic evidence of lung infection and Orders in cPOE will be actively reviewed by the
02 sat £ 94% RA requring supplemantal ANDONCrODID| STewWRrdEp Team in CONCeT with
Results: Dem ogra phics with suspected lower respiratory oxypen therapy via face mask or nasal these requirements. Electronic approval wil
N=3829 Ry s ey cannuls occur smidar to restricted sntimicrobiats.

= Sex male n (%) 410 [49.5) M 30 36 |Comorbidites, n %)

ROV Emergency Use exclusion
> SIMPLE (ope el o N COMPansons
*  Age years, mean (SD): 64.9 on 1.02 sat > 94% RA SIMPLE (open label | companson
(£17.9) 2.Non+iCU with improving chnical trajectory | idenzified the greatest Denefit among parents
: 161 |1! 1 1 4 (182 (0.5, GECeASING OXYEEN reqQUIrement over | dependent upon supplemental arygen not
5p02 < 94% on room ¥r ; Weral ¢

Bamlanivimab (BAM)

Use of Baricitinib in Patients with Moderate and
Severe COVID-19 @

Boghumea K Titang 8D, PhD, Momica b Farley, MD, Ashish Mehda, MO, M5,

*RDV has been approved by the FDA for distribution through an
emergency use authorization which details specific use, dosing,
duration, preparation. New guidance allows for use in any patient
hospitalized if their renal and hepatic function is normal. Our review
supports use in patients requiring supplemental oxygen. More details
on inventory control and individual institutional allocation. The BILH
system was given access at varying supply levels depending on need.
BILH EUA guidelines (network/local) are in place but may be institution
specific based on acuity and resources. Allocations currently go through
a wholesaler with the caveat that reporting to HHS occurs daily.

Bamlanivimab via Emergency Usa Suthorization (EUA) guideline w 1.0 LAST UPDMTED: Mew 11 2020
imaging OR evidence of
rales/cracides on physical exam) The purpase of this guideline is to refterate the criveria for use of bamlanivimab [AKA, LY-CoV555,
L¥3819253) and fulfill the regulatory requirements of this ELWA. This guideling will nat cover all potential
clinical seanarios and clinical judgamant is required for aptimal application,

The ACTT-1 (placebo comtrobed RCT) and

tme prior to RDV) ¢ ng mechanical ventilatio _ o . § . . o
Ll LY S 15 Food and Drug Administration [FDA) has recently approved the intraswenouws antiviral drug remdesivir far

the treatmsant af hospitalized patients with COVID-19, but no treatment has bean approved by the as safe and
effactive for COMID-1% in nen-haspitalized patients. On November 9 203, bamlanivimab became the first
drug against SARS-CoV-2 to be approved under g EUA for the treatment of mild-moderate COVID-19 in adwhts
and children =40 kg| who are at high risk for progressing to severe COVID-19 and hospitalization. This
meutralizing Igh 1 monoconal antibody binds to the receptor-binding domain of the spilte protein of SARS.Ciol.

B .6 3 Mechanical ventiation > 10 days”
- - AND 4 Renal failure, paricdarly progressive and
Dmbadn  Hgpararoen :|t-|ll'| Ceegmim  COPD Erd muga without pfan for renal replacement theragy

Race, m (% e B B f" e 5.Liver faare, exher COVID-related or pre-
fac1oc (see Table 2) existng
Whits _3'1 [37.5]
B ACtIve liver Injury placebo. The
Biych 8. ALT > 200 or ALT elevation accompanied of axygen theeapy, hospatalization or morala

» Hospital admission in the last 50 days, n {%): by signs of symptoms of lver inflammation

Haparie or increasing conjugated bilirubin, alkaline
112(13.5) : § CONME .
phosphataze, or INR
7.Comfort measures or smlarty non-
sggressve goals of care

Mon randomized descriptive review from Atlanta VA
15 patients co-treated with baracitinib and HCQ

2. The bemafits of this investigational menodonal antibady are thus far supparted ondy by limited climical data
trom & published interim analysis of an ongaing Phaze 2 randomized, double-blind, placebo-contralled, single-
dose trial condwcted at 41 centers in the United States [BLAZE-1 trial] showing a reduction in hospitalization or
AIMETERTICY M 5 Im high-risk patients within 28 days after treatment ws, placebo. This was & secondary

6 patients ICU: 4 on greater than 5 days mech vent

uirers [ | 5| Median length of stay in days (IQR): 6 (2-13)
* Inpatient morality’ discharge to hospice: 171
el cianier [ | 41 (4 9 t?ﬂ.ﬁ:l

11 of the 15 (73.3%) patients with clinical improvement
3 deaths

endpoint. The primany endpoint of viral load reduction was not met in the aggregate population receiving 3

o g different doses of thie drug, kowever there was trend in improved viral clearance.
cixer [ |3 4.5 Dexamethasone (Emg IV or PO dally for 10 F:‘COVERY CODEX and DEXA-COVID 15

days) for patents requiring oxygen demonstrate a benefiz of short course
supplementation (If pregnant, see action dexarmethasone on 28 day mortelity in patients
on pregnancy) with an Quygen reguremant and further in

Concern about Bamlanivumab ranhy ool

[Anernatively hydrocortisone 50 mg iv oEh standard of care (RECOVERYY WHO-REACT

Supplies of bamlanivimab may be limited, and the logistics of safely administering this intravenous drug to
SARS-CoN-2-infected outpatients hawve yet to be determined.

Clinical triaks to assess the beamefit of this drug for hospitalized patients or those requiring coygen therapy were
stopped due to futility |National Institute of Allergy and Infectious Diseases [NIAID]-sponsored trial ACTIV-3).
Mareawer, per FOW, “manoclonasl antibodies, swuch as bamdanivimab, may be associated with worse clinical
cutcormes when administered to hospitalized patients with COVID-19 requiring high flow axygen or

~ mechanical wentilation,” This drug should not be used 1o prevent COVID-19,

for 7-10 diavys)

--Wlnter eurge demand for therepeu’uce on the rise; prlmarlly
dexemethasone and remdeswlr

Dec 2020

Population mapping (Nov 12)

_Remdesnnr supp.ly.wﬂl qmckly be depleted Ieedlng to need fer __________ _____

Resources turn towards vaccine
commermal buylng

approvals and EUA rOIIOUt Tl:l1-alEL"':.’IEI-I'F'C_.I-_?::IE“E;:EEGrnuplurLast

Barmcot L womes Lbr Asrscdor. LEET LIRATED: lowy 15 O0H

~3500 per wesk over age 50 yaars ~ Data rewew unfurls epportunltles for |mpreved stewerdshlp | ) |ncorp0rati0n of NIH figu res

=100 e Wil Svar &g B0 Years

~ 700 per wesk over 7O years

Remdesivir EUA supplies dwindle Propose to amend guldehne

prompting network utilization review = e Demand will
outstrip supply

'EUAs for Antlbedy theraplee releeeed prematurely

Lack of supply, space for mfusmn staff for ﬁdmlnlstratlon

New NIH figure for view by 02 status

Censensus grou ps TEJECt entry ; ; § | Natienal Institutes of Mealth Disaase Severity Panel Recommendation update 12/3

0 ope . DISEASE SEVERITY PANEL'S RECOMMENDATIONS
% utilization growth

ey || 3200 [ | ...Pro pe.ee to .d.e.-.emphaeize in. gui.delin.ef!. redirect towards vaccine. . .. woch i o dioedy acscy EARS OUN2 snarehsing |
v Pt reesrroe, e s 1L by Bl artboces Bamianivimab o candrivwimal plus imdevimall aw
hm . . 1 . peiobre TVOugh BUAS S0r 0uipatents who are o1 hgh risk of

S te'e're'd' toward vaccine launch PR ———

L LR o e 1]

noaprtdoed potietin

Workgroups/ Proposals/ Space Planning/ Personnel/

Observation
Outhine of Proposal;

Dexamethasone houkd not be ukod (AN

LOngtICS : Desamnethasons shoukd 0ot be used (Alk)

Hosgitakaed* But Daes Not Require There am nsuicent deta 1o mcommand sither 1or or sgarat the

...... e .. Storage Inventory IGgS Bupplomerral Oxygen owine wse of romdosivie. For parsants ot hvph risk of dissase

1. Proposed ScopefPopulation;

. .. . _ SO0, Ihe i OF semdisiy My De Bpgeripaaie
- Patients under the care of physicians with acess to webOMA orders

BIDMC Standing Orders for Administering COVID-19 Vaccine to : P re pa ratlo n
. . Use one of Ihe icrary opiorn

Adults : : . ' .
. . . * Romdesivi* s g, for petiorrs who regamn minemal
purpose ; - Waste avoidance | ; ampionenis ceraert 0
To reduce morbidity and maortality from COVID-19 by vaccinating all dults who mest the criteriz estzblished by the Q . . [ * Dazarmothasone’ P remSeet g, o saterts who
Massachusetts GOVID-18 Vaccine Adisary Group. = Sia ﬁ".l ng cente s ,!'.I mmunizers | s -rnmn;‘.:r:..t‘:: t;::::ca;;‘?:r :‘r
i : : : : | : revrciadner canot Do ased or i ot svatati) §51)

Infrastrisctiira:
. Establish m ciplinary BIDMC BAB Ik Filcal Resvsey Team
BIDAAC treatrment site with sufficient staffing ard capacity for (initially); 2-4
BAM nfusions per day
o {OVID+ precautions

‘28' Q <</ ?5 @ @?‘ %Q’

o 2-howr encounters
nzble eligible nurses and ather health care professionals (e.g., pharmacists] to

- ™ . u H - " —
= L-:|n1|ng=r||:, fior LIF TESpONSE In case of severe treatment reacticn z3sess the need for vaccination and to vaccinate adults who meet any of the criteriz below.

RD | |0u t : : . Use one of 1he Dllowryg optons

* DesarreMasone ' |44

n and tosupprt the et core syt | . . . ........... ; P r|0r|'[| Zation SCh eme - Ventdation « Dasamethasone” phs ramdeshvi [BIL
a; “..Er-= doing direct and COVID-facing care C D m m u n I Catlo n

living facilities

3. Proposed lramswark:
= Potential BAM treatrent recipients 1o be |

n against COVID-19 by Pri

Tallkpaing their initial revies of inclusi |u:|||||| criteria and thair |'!tlh-lr|'|||| -|1_|..,|ﬂ 1_hq|‘

patient is willing to be considered far treatment

- Referring physicians' requests to be reviessed by BIDMC BAK Chinical Review Team,
Hooprtskzed' and Neqguires Frvastve

2 deee ceordmenen : i Vdetes 5 HOMO

werifying inclusionfexclusion criteria, supporting referring MD decisior-making as
appropriate
- W number of elgible (by inchusian/exclusion criteria) requests exceed daily treatment

Despite high census, BIDMC has strict e "

g oF Racomesinlatons. A « Sorg B« Moawee C « Oprane
Maembser of Clinical Review Team crders infusian for patients selected by lattery

Ratrg) of Bradivai = O o Yarw rrwmrasm] s wilvad Vgl Srdgares B o OB s amer o) 1o 10w dagrmag anidyws o

Regu |atgry f : AN MUk T = RS ised Y & SLMIPHIBINS ORI st B = EXt COMNOR
hone comari | - Adverse Event tracking |
e L . Re Ornn to. HHS ...... S

- Dhatreach to patients (o schedule trealment nest day, abtain informed consant
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Results and progress

Milestones
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lvermectin review , L
Infographics for antibiotic overuse

Continued tocilizumab evidence evaluations REMAP-CAP redirecion lvermectin

The FDA-approved drug ivermectin inhibits the replication of SARS-CoV-2 in
vitro

Notable/Larger Observational Studies: Tocilizumab Guideline changes (new.proposed)
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Recommendation

* The COVID-19 Treatment Guidelines Panel (the Panel) has determined that currently there are insufficient

data to recommend either for or against the use of ivermectin for the treatment of COVID-19. Results from

risk of MDR GNRs*
in respiratory cultures
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adequately powered, well-designed, and well-conducted clinical trials are needed to provide more specific,
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evidence-based guidance on the role of ivermectin for the treatment of COVID-19.
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February — November 2021

Outpatient and Employee vaccine rollouts
p - L essons Learned

Vaccine recommendations for immune compromised host

Third d 4 half d y | hed » Therapeutic review and guidance for an entity and a pandemic not seen before requires significant human resources to vet
EE0SE SN NI COSERO0SIEIaUNENE hundreds of citations and build consensus.

» A network wide guideline posted to institution specific intranet sites to accommodate resources of size and demand Is an
achievable goal with regularly scheduled meetings.

Version control and edits can be daunting
The process of review and utilization reports revealed the potential for reflexive prescribing

Regulatory reports for EUA allocation established and submitted
Next Steps

Tocilizumab shortage addressed with introduction of baricitinib via EUA and other
mitigation processes > Continue network collaborations across the CoVID 19 trajectory, vaccines and preventive therapies.

» Determine ways to communicate more broadly and efficiently

Monoclonal Antibodies reviewed and infusions begun in June 2021

A\

Additional antibody combinations reviewed and added given variants of interest

A\

Vaccine AE warnings added to screening documents for selection
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