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Letters

RESEARCH LETTER

Systemic Corticosteroid Use for COVID-19in US
Qutpatient Settings From April 2020 to August 2021
In June 2020, preliminary results for the Randomised Evalu-
ation of COVID-19 Therapy (RECOVERY) trial conducted in the
UK indicated benefit from dexamethasone in severely ill hos-
pitalized patients with COVID-19 but potential harm in those

not requiring oxygen.'? In
October 2020, the National
Supplemental content Institutes of Health (NIH) is-
sued COVID-19 treatment guidelines advising against sys-
temic corticosteroid use in patients with mild to moderate
COVID-19.! Using 2 large US health care claims databases, we
examined systemic corticosteroid use among nonhospital-
ized patients with COVID-19.

Methods | Data from Medicare fee-for-service and the US Food
and Drug Administration’s (FDA’s) Sentinel System were used.
Medicare is a federal health insurance program mostly serv-
ing those aged 65 years or older.® The Sentinel System com-

prises primarily claims data from commercially insured pa-
tients of all ages in a distributed network of data partners.* The
Sentinel Rapid COVID-19 data source used in this analysis in-
cluded 2 national insurance claims data partners and 2 inte-
grated delivery care systems.

Nonhospitalized, noninstitutionalized patients with inci-
dent COVID-19 between April 2020 and August 2021 (July 2021
for Sentinel) were included. Incident outpatient COVID-19 was
defined as a diagnosis code for COVID-19 or positive SARS-
CoV-2 laboratory test (Sentinel only) recorded on an outpa-
tient claim, including emergency department claims without
subsequent hospitalization. Those with COVID-19 within the
prior 183 days and those with use of systemic corticosteroids
within the prior 90 days were excluded. Patients were fol-
lowed up from COVID-19 diagnosis date until the earliest oc-
currence of a claim for a new oral or injectable corticosteroid
in an outpatient setting, hospitalization, death, disenroll-
ment, or 14 days. Demographics, clinical characteristics, and
among corticosteroid initiators, corticosteroid type, timing, set-
ting of initiation, prescriber specialty, and concomitant thera-
pies were examined (eTable in the Supplement).

Table. Characteristics and Comorbidities of Patients With COVID-19 and Those Initiating Systemic Corticosteroids Within 14 Days of Diagnosis

Medicare (April 1, 2020-August 31,2021)

US FDA's Sentinel System (April:1,2020-July 31,2021)

COVID-19 diagnosis  Corticosteroid use?  Rate, %"  COVID-19 diagnosis Corticosteroid use$ Rate, %
Demographic.and clinical characteristics
Total No. of patients 576885 94 781 164 766105 72124 9.4
Age; mean(SD), v 74.61(7:2) 74.4(6,9) 48.5(19.9) 57.7.(16.7)
Age group, No: (%), y
<44 339385(44.3) 18008 (25.0) 5:3
45-64 204350(26.7) 23552(32.7) 115
65-79 443664 (76:9) 74:300(78.4) 16:7 176533(23.0) 24.811(34.4) 141
=80 133 211(23.1)‘ 20481 (21.6) 154 45837.(6.0) 5753.(8.:0) 12.6
Sex; No. (%)
Male 245044 (43.2) 42516 (44.9) 17:1 357697.(46.7) 32988 (457) 9.6
Female 327841 (56.8) 52265(55:1) 159 408408(53:3) ‘39 136(54:3) 9.2
‘Raceand ethnicity, No: (%)¢ ‘ '
Asian 9391(1.6) 1080(1:1) 115 19210(2.:5) 1146(1.6) 6.0
Blackor African:American 26:4251(4.6) 3048(3:2) 11:5 50417:(6.6) 4530(6.3) 9.0
Hispanic 14423(2.5) 1944.(2:1) 135 53420(7:0) 44531(6.2) 8.3
Native American 3226:(0:6) 409.(0.4) 12.7 2965(0.4) 280.(0.4) 9.4
Native Hawaiian/other Pacific Islander 3738(0.5) 329(0.5) 8.8
White 500563 (86.8) 85302 (90.0) 17.0 298976 (39.0). 30797:(42.7) 10.3
Other® 6971(1.2) 862(0.9) 124
Unknown 158861(2.8) 2136.(2:3) 134 390799(51.0) 35042(48.6) 9.0
US region, No: (%)’
Northeast 104929(18.2) 8864.(9.4) 8.4 139333(18.2) 7284 (10:) 5:2
Midwest 135261 (23.5) 20394 (21.5) 151 152091(19.9) 11792 (16:3) 7:8
South 241340(41.8) 53437.(56.4) 22:1 302766(39:5) 43.523(60.3) 144
West 94.553(16:4) 12056(12.7) 12.8 161097(21.0) 9167.(12.7) 5.7
(continued)
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Table. Characteristics and Comorbidities of Patients With COVID-19 and Those Initiating Systemic Corticosteroids Within 14 Days of Diagnosis
(continued)

Medicare (April 1,:2020-August 31, 2021) US FDA's Sentinel System (April 1,:2020-July 31,2021}

E2

COVID-19 diagnosis - Certicostergid use?  Rate, %°  COVID-19.diagnosis Corticosteroid useS Rate, %"
Comorbidities; No. (%)
Hematologic cancer 10.798(1.9) 1784 (1.9) 16.5 4159(0.5) 581(0.8) 14.0
Congestive heart:failure 40961 (7.1) 7022.(7:4) 17:1 22.893(3.0) 3285(4.6) 1433
‘ Hospitalized acute myocardiatinfarction 2173.(0:4) ‘ 319(0.3) 14.7 1147:(0.1) 85.(0.1) 10:9
Hypertension 351427(60.9) 59589(62.9) 170 217:3461(28:4) 30.880(42.8) 14:2
Stroke or-transient-ischemicattack 1890(0:3) 261(0.3) 13.8 10981(0.1) 85(0.:1) 77
Chronickidney disease 65.747.(11:4) 10770(11.4) 164 40355(5.3) 5559(7.7) 13.8
Diabetes 148235(257) 24070(254) 162 110730(14.5) 14733(20.4) 13:3
Taking immunosuppressant therapies 33600(5.8) 5625(5.9) 16.7 15702 (2‘.0) 2122(2.9) 135
Obesity 90793 (15.7) 17.250(18.2) 19.0‘ 104244.(13.6) 15416(21.4) 14.8
Chronicobstructive:pulmonary disease 41'908(7.3) 9892(10.4) 2356 26625(3.5) 5581(7.7) 21.0
Asthma 30596(5.3) 6706.(7.1) 219 32.055(4.2) 5123(7:1) 16.0
Rheumatologic and inflammatory conditions = 37:238.(6.5) 6669:(7.0) 17.9 28411 (3.7) 4042 (5.6) 14.2
smoking 69016(12.0) 12191(12.9) 17.7 51602(6.7) 7215 (10.0) 14.0
Combined Charlson and Elixhauser
comorbidity indices?
Mean (5D) 0.8(1.8) 0.8(1.8) 0.5(1:4) 0.7.(1.7)
Median (1QR) 0(0-1.0) 0(0.1-1.0)

A total of 13 007 eligible patients (2.25%) were censored because they died,
were disenrolled, or were hospitalized within 14 days after COVID-19
diagnosis.

P Calculated as corticosteroid use/outpatient COVID-19 diagnosis.

© A total of 336 eligible patients (<1%) were censored because they died or were
disenrolled and 29 960 (3.9%) because they were hospitalized within 14 days
after COVID-19 diagnosis.

¢n Sentinel, race and ethnicity were separate variables, so a patient could have

both arace and Hispanic ethnicity; therefore, the percentages do not equal
100%.

¢ Patients reported "other” and did not select another category.
f Asmall percentage of patients were not categorized into a region; therefore,
the percentages do not equal 100%.

EThe assessment period was 183 days prior to COVID-19 diagnosis. Additional
details appear in the Supplement.

Analyses were descriptive and performed using SAS ver-
sion 9.4 (SAS Institute Inc). This study was classified as pub-
lic health surveillance by the FDA and exempted from review
by the institutional review board in accordance with the up-
dated Common Rule.

Results | There were 576 885 eligible patients with COVID-19 in
Medicare and 766 105 in Sentinel, the mean age was 74.6 years
(SD, 7.2 years) and 48.5 years (8D, 19.9 years), respectively,
and the proportion of males was 43.2% and 46.7% (Table). Of
these, 16.4% in Medicare and 9.4% in Sentinel received sys-
temic corticosteroids in an outpatient setting within 14 days
of COVID-19 diagnosis (Figure). The proportion of patients ini-
tiating corticosteroids in the South was higher than in any other
region. Use increased with age until approximately 79 years.
Corticosteroid use increased over time from 2.2% initiating
in April 2020 to 21.1% in August 2021 in Medicare, and from
2.2%in April 2020 to 13.8% in July 2021 in Sentinel.

Among pharmacy dispensings, the most commonly used
corticosteroids were dexamethasone in Medicare (43.8%)
and prednisone in Sentinel (34.1%). The most common pre-
scriber specialties in Medicare were internal medicine or
family/general practice (39.9%) and emergency medicine
(18.6%). Treatment often started on the day of COVID-19
diagnosis (58.8% for Medicare vs 51.3% for Sentinel), largely
through pharmacy dispensings (70.8%-80.3%) rather than

JAMA Published online April 8, 2022

during medical encounters. On the day corticosteroid use
was initiated, 24.7% in Medicare had visited the emergency
department vs 22.9% in Sentinel. Azithromycin was the
most common concomitant therapy (44.8% for Medicare
vs 48.8% for Sentinel)—often initiated on the same date as
the corticosteroid—followed by monoclonal antibodies
(Medicare: 7.1%; Sentinel: 2.0%), inhaled corticosteroids
(Medicare: 2.4%; Sentinel: 6.7%), ivermectin (Medicare:
3.9%; Sentinel: 3.5%), and nonoral anticoagulants (Medicare:
3.6%; Sentinel: 3.1%).

Discussion | Despite NIH recommendations, increasing num-
bers of nonhospitalized patients with COVID-19 were pre-
scribed systemic corticosteroids, often on the day of diagno-
sis. Use appeared to be more prominent in the South and was
not restricted to older patients. Limitations of the study in-
cluded inability to capture date of symptom onset and indi-
cation for use, and potential for misclassifying mild to mod-
erate COVID-19 disease due to overburdened resources and
limited ability to accurately capture elements to define dis-
ease severity, including oxygen use. Given the increasing use
of corticosteroids through August 2021, the potential safety
signal,?*® and the lack of efficacy data in patients with mild
to moderate COVID-19,% it is critical that prescribers consider
the NIH guidelines in the therapeutic management of non-
hospitalized patients with COVID-19.

jama.com
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Figure. Proportion of Patients With COVID-19 Initiating Systemic Corticosteroids Within 14 Days of Diagnosis
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FDA indicates Food and Drug Administration; NIH, National Institutes of Health; RECOVERY, Randomised Evaluation of COVID-19 Therapy.

? The name of the corticosteroid was only available for pharmacy dispensings.
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<Maren.McBride@fda.hhs.gov>, "Klimczak, Katherine" <Katherine.Klimczak@fda.hhs.gov>
Subject: JAM with Peter on vax process for under 5

Hi Rob —

As discussed, Peter will be filming a “Just a Minute” video tomorrow afternoon (12:00 p.m.) answering the question you
asked: “What is the process for making a COVID-19 vaccine available to children under five years old?” We will move
quickly to edit post on Friday, nearly synced with the planned VRBPAC release. I'm attaching the script.

Please let me know if you have any questions or thoughts.

Thanks,
Erica

Erica V. Jefferson (she/her)
Associate Commissioner for External Affairs
.8, Food and Drug Administration

Tel: 240-702-3894
erica.jefferson@fda.hhs.gov

Executive Assistant: Kristen.Tugwell@fda.hhs.gov (temporary)




From:

Sent:
To:

Subject:
Attachments:

Califf, Robert [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=ad88732beled4912a058ee9dd9906f66-Robert.Cali]
4/29/2022 7:55:56 AM

Felberbaum, Michael [fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=4819a643ca2945cdb1a2631b83e69673-Michael.Fel]
How about this?
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thoughts on this are kindly requested for
consideration at the OEA/OCC meeting

o HW POC: Erica Jefferson (OEA)

Thank you,
Frank

Frank A. Olivarria

Management and Program Analyst
Immediate Office, Office of the Commissioner
.8, Food and Drug Administration

Tel: 240-402-9882

Frank.Clivarria@fda.hhs.gov




































































































Action: Commissioner review, feedback, edits, or

Commissioner clearance requested by Monday, 3/28, 9 AM: N

<< File: 3.25.2022_FDA budget all hands.docx >>

ITEM #1: Draft All Hands Message from Commissioner

Califf: The President’s FY 2023 Budget
Anticipated Release Date: not provided, inquired
HW POC: Bessy Guevara (OEA)

Action: Commissioner review, feedback, edits, or

Commissioner clearance requested by Monday, 3/28, 9 AM: R

<< File: Draft CTP All Hands for RMC Review.docx >>

ITEM #2: Draft All Hands Message from Commissioner
Califf: Personnel News — Center for Tobacco Products Acting
Director

Anticipated Release Date: Week of 3/28, TBD
Note: Close hold

HW POC: Heidi Rebello (OEA)

Action: Commissioner review, feedback/further thoughts
requested by Monday, 3/28, 9 AM:

<< File:
0930-FINAL_Misinformation_Combat_Plan_March2022.pptx
>>

ITEM #3: OEA Slide Deck: Curbing Misinformation /
Disinformation (background/action plan)

Anticipated Presentation Date: Week of April 4"
Note: OEA aims to discuss this slide deck with OCC
the week of 4/4, your feedback and thoughts on this are
kindly requested for consideration at the OEA/OCC meeting
HW POC: Erica Jefferson (OEA)

Thank you,




Frank

Frank A. Olivarria

Management and Program Analyst
Immediate Office, Office of the Commissioner
1.8, Food and Drug Administration

Tel 240-402-9882

Frank.Olivarria@ fda.hhs.gov




























httos://thehill.com/news/state-watch/3261642-tennessee-senate-passes-bill-to-allow-over-the-counter-sales-

of-ivermectin/




From: Woodcock, Janet [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=7b0453354a9a427db0a66a86c7a36f3d-Janet.Woodc]
Sent: 4/10/2022 4:54:52 PM

To: Califf, Robert [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=ad88732beled4912a058ee9dd9906f66-Robert.Cali]
Subject: Fwd: Research letter on Corticosteroid/COVID-19 work published today in JAMA

Attachments: jama_bradley 2022 Id_220020_1649354358.18365.pdf

I asked them to do this analysis. Look at the south! Jw

From: Dal Pan, Gerald <Gerald.DalPan@fda.hhs.gov>

Sent: Sunday, April 10, 2022 3:25:00 PM

To: Woodcock, Janet <Janet.Woodcock@fda.hhs.gov>; Cavazzoni, Patrizia <Patrizia.Cavazzoni@fda.hhs.gov>; Stein,
Peter <Peter.Stein@fda.hhs.gov>

Subject: Research letter on Corticosteroid/COVID-19 work published today in JAMA

Janet, Patrizia, and Peter,

Our Research Letter examining the percentage of persons with a COVID-19 diagnosis who were prescribed
corticosteroids in the outpatient setting within 14 days of that diagnosis was published a few days ago in JAMA
(attached). The percentages were 16.4% in Medicare and 9.4% in Sentinel.

Please let me know if you have any questions.

Gerald
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RESEARCH LETTER

Systemic Corticosteroid Use for COVID-19in US
Qutpatient Settings From April 2020 to August 2021
In June 2020, preliminary results for the Randomised Evalu-
ation of COVID-19 Therapy (RECOVERY) trial conducted in the
UK indicated benefit from dexamethasone in severely ill hos-
pitalized patients with COVID-19 but potential harm in those

not requiring oxygen.'? In
October 2020, the National
Supplemental content Institutes of Health (NIH) is-
sued COVID-19 treatment guidelines advising against sys-
temic corticosteroid use in patients with mild to moderate
COVID-19.! Using 2 large US health care claims databases, we
examined systemic corticosteroid use among nonhospital-
ized patients with COVID-19.

Methods | Data from Medicare fee-for-service and the US Food
and Drug Administration’s (FDA’s) Sentinel System were used.
Medicare is a federal health insurance program mostly serv-
ing those aged 65 years or older.® The Sentinel System com-

prises primarily claims data from commercially insured pa-
tients of all ages in a distributed network of data partners.* The
Sentinel Rapid COVID-19 data source used in this analysis in-
cluded 2 national insurance claims data partners and 2 inte-
grated delivery care systems.

Nonhospitalized, noninstitutionalized patients with inci-
dent COVID-19 between April 2020 and August 2021 (July 2021
for Sentinel) were included. Incident outpatient COVID-19 was
defined as a diagnosis code for COVID-19 or positive SARS-
CoV-2 laboratory test (Sentinel only) recorded on an outpa-
tient claim, including emergency department claims without
subsequent hospitalization. Those with COVID-19 within the
prior 183 days and those with use of systemic corticosteroids
within the prior 90 days were excluded. Patients were fol-
lowed up from COVID-19 diagnosis date until the earliest oc-
currence of a claim for a new oral or injectable corticosteroid
in an outpatient setting, hospitalization, death, disenroll-
ment, or 14 days. Demographics, clinical characteristics, and
among corticosteroid initiators, corticosteroid type, timing, set-
ting of initiation, prescriber specialty, and concomitant thera-
pies were examined (eTable in the Supplement).

Table. Characteristics and Comorbidities of Patients With COVID-19 and Those Initiating Systemic Corticosteroids Within 14 Days of Diagnosis

Medicare (April 1, 2020-August 31,2021)

US FDA's Sentinel System (April:1,2020-July 31,2021)

COVID-19 diagnosis  Corticosteroid use?  Rate, %"  COVID-19 diagnosis Corticosteroid use$ Rate, %
Demographic.and clinical characteristics
Total No. of patients 576885 94 781 164 766105 72124 9.4
Age; mean(SD), v 74.61(7:2) 74.4(6,9) 48.5(19.9) 57.7.(16.7)
Age group, No: (%), y
<44 339385(44.3) 18008 (25.0) 5:3
45-64 204350(26.7) 23552(32.7) 115
65-79 443664 (76:9) 74:300(78.4) 16:7 176533(23.0) 24.811(34.4) 141
=80 133 211(23.1)‘ 20481 (21.6) 154 45837.(6.0) 5753.(8.:0) 12.6
Sex; No. (%)
Male 245044 (43.2) 42516 (44.9) 17:1 357697.(46.7) 32988 (457) 9.6
Female 327841 (56.8) 52265(55:1) 159 408408(53:3) ‘39 136(54:3) 9.2
‘Raceand ethnicity, No: (%)¢ ‘ '
Asian 9391(1.6) 1080(1:1) 115 19210(2.:5) 1146(1.6) 6.0
Blackor African:American 26:4251(4.6) 3048(3:2) 11:5 50417:(6.6) 4530(6.3) 9.0
Hispanic 14423(2.5) 1944.(2:1) 135 53420(7:0) 44531(6.2) 8.3
Native American 3226:(0:6) 409.(0.4) 12.7 2965(0.4) 280.(0.4) 9.4
Native Hawaiian/other Pacific Islander 3738(0.5) 329(0.5) 8.8
White 500563 (86.8) 85302 (90.0) 17.0 298976 (39.0). 30797:(42.7) 10.3
Other® 6971(1.2) 862(0.9) 124
Unknown 158861(2.8) 2136.(2:3) 134 390799(51.0) 35042(48.6) 9.0
US region, No: (%)’
Northeast 104929(18.2) 8864.(9.4) 8.4 139333(18.2) 7284 (10:) 5:2
Midwest 135261 (23.5) 20394 (21.5) 151 152091(19.9) 11792 (16:3) 7:8
South 241340(41.8) 53437.(56.4) 22:1 302766(39:5) 43.523(60.3) 144
West 94.553(16:4) 12056(12.7) 12.8 161097(21.0) 9167.(12.7) 5.7
(continued)
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Table. Characteristics and Comorbidities of Patients With COVID-19 and Those Initiating Systemic Corticosteroids Within 14 Days of Diagnosis
(continued)

Medicare (April 1,:2020-August 31, 2021) US FDA's Sentinel System (April 1,:2020-July 31,2021}

E2

COVID-19 diagnosis - Certicostergid use?  Rate, %°  COVID-19.diagnosis Corticosteroid useS Rate, %"
Comorbidities; No. (%)
Hematologic cancer 10.798(1.9) 1784 (1.9) 16.5 4159(0.5) 581(0.8) 14.0
Congestive heart:failure 40961 (7.1) 7022.(7:4) 17:1 22.893(3.0) 3285(4.6) 1433
‘ Hospitalized acute myocardiatinfarction 2173.(0:4) ‘ 319(0.3) 14.7 1147:(0.1) 85.(0.1) 10:9
Hypertension 351427(60.9) 59589(62.9) 170 217:3461(28:4) 30.880(42.8) 14:2
Stroke or-transient-ischemicattack 1890(0:3) 261(0.3) 13.8 10981(0.1) 85(0.:1) 77
Chronickidney disease 65.747.(11:4) 10770(11.4) 164 40355(5.3) 5559(7.7) 13.8
Diabetes 148235(257) 24070(254) 162 110730(14.5) 14733(20.4) 13:3
Taking immunosuppressant therapies 33600(5.8) 5625(5.9) 16.7 15702 (2‘.0) 2122(2.9) 135
Obesity 90793 (15.7) 17.250(18.2) 19.0‘ 104244.(13.6) 15416(21.4) 14.8
Chronicobstructive:pulmonary disease 41'908(7.3) 9892(10.4) 2356 26625(3.5) 5581(7.7) 21.0
Asthma 30596(5.3) 6706.(7.1) 219 32.055(4.2) 5123(7:1) 16.0
Rheumatologic and inflammatory conditions = 37:238.(6.5) 6669:(7.0) 17.9 28411 (3.7) 4042 (5.6) 14.2
smoking 69016(12.0) 12191(12.9) 17.7 51602(6.7) 7215 (10.0) 14.0
Combined Charlson and Elixhauser
comorbidity indices?
Mean (5D) 0.8(1.8) 0.8(1.8) 0.5(1:4) 0.7.(1.7)
Median (1QR) 0(0-1.0) 0(0.1-1.0)

A total of 13 007 eligible patients (2.25%) were censored because they died,
were disenrolled, or were hospitalized within 14 days after COVID-19
diagnosis.

P Calculated as corticosteroid use/outpatient COVID-19 diagnosis.

© A total of 336 eligible patients (<1%) were censored because they died or were
disenrolled and 29 960 (3.9%) because they were hospitalized within 14 days
after COVID-19 diagnosis.

¢n Sentinel, race and ethnicity were separate variables, so a patient could have

both arace and Hispanic ethnicity; therefore, the percentages do not equal
100%.

¢ Patients reported "other” and did not select another category.
f Asmall percentage of patients were not categorized into a region; therefore,
the percentages do not equal 100%.

EThe assessment period was 183 days prior to COVID-19 diagnosis. Additional
details appear in the Supplement.

Analyses were descriptive and performed using SAS ver-
sion 9.4 (SAS Institute Inc). This study was classified as pub-
lic health surveillance by the FDA and exempted from review
by the institutional review board in accordance with the up-
dated Common Rule.

Results | There were 576 885 eligible patients with COVID-19 in
Medicare and 766 105 in Sentinel, the mean age was 74.6 years
(SD, 7.2 years) and 48.5 years (8D, 19.9 years), respectively,
and the proportion of males was 43.2% and 46.7% (Table). Of
these, 16.4% in Medicare and 9.4% in Sentinel received sys-
temic corticosteroids in an outpatient setting within 14 days
of COVID-19 diagnosis (Figure). The proportion of patients ini-
tiating corticosteroids in the South was higher than in any other
region. Use increased with age until approximately 79 years.
Corticosteroid use increased over time from 2.2% initiating
in April 2020 to 21.1% in August 2021 in Medicare, and from
2.2%in April 2020 to 13.8% in July 2021 in Sentinel.

Among pharmacy dispensings, the most commonly used
corticosteroids were dexamethasone in Medicare (43.8%)
and prednisone in Sentinel (34.1%). The most common pre-
scriber specialties in Medicare were internal medicine or
family/general practice (39.9%) and emergency medicine
(18.6%). Treatment often started on the day of COVID-19
diagnosis (58.8% for Medicare vs 51.3% for Sentinel), largely
through pharmacy dispensings (70.8%-80.3%) rather than

JAMA Published online April 8, 2022

during medical encounters. On the day corticosteroid use
was initiated, 24.7% in Medicare had visited the emergency
department vs 22.9% in Sentinel. Azithromycin was the
most common concomitant therapy (44.8% for Medicare
vs 48.8% for Sentinel)—often initiated on the same date as
the corticosteroid—followed by monoclonal antibodies
(Medicare: 7.1%; Sentinel: 2.0%), inhaled corticosteroids
(Medicare: 2.4%; Sentinel: 6.7%), ivermectin (Medicare:
3.9%; Sentinel: 3.5%), and nonoral anticoagulants (Medicare:
3.6%; Sentinel: 3.1%).

Discussion | Despite NIH recommendations, increasing num-
bers of nonhospitalized patients with COVID-19 were pre-
scribed systemic corticosteroids, often on the day of diagno-
sis. Use appeared to be more prominent in the South and was
not restricted to older patients. Limitations of the study in-
cluded inability to capture date of symptom onset and indi-
cation for use, and potential for misclassifying mild to mod-
erate COVID-19 disease due to overburdened resources and
limited ability to accurately capture elements to define dis-
ease severity, including oxygen use. Given the increasing use
of corticosteroids through August 2021, the potential safety
signal,?*® and the lack of efficacy data in patients with mild
to moderate COVID-19,% it is critical that prescribers consider
the NIH guidelines in the therapeutic management of non-
hospitalized patients with COVID-19.

jama.com
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Figure. Proportion of Patients With COVID-19 Initiating Systemic Corticosteroids Within 14 Days of Diagnosis
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FDA indicates Food and Drug Administration; NIH, National Institutes of Health; RECOVERY, Randomised Evaluation of COVID-19 Therapy.

? The name of the corticosteroid was only available for pharmacy dispensings.
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From: Woodcock, Janet [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=7B0453354A9A427DB0A66A86C7A36F3D-JANET.WOODC]

Sent: 4/11/2022 12:33:33 PM

To: Cavazzoni, Patrizia [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=c42abd33834044ecbaa03d075cc0a5d2-Patrizia.Ca)

Subject: RE: Fluvoxamine EUA request

Agree, and yes, | think they are quite close. It is ACTIV 6 so it is a low touch trial | think they only have about 800 enrolled
in this part, and it is not looking at decreasing hosp/high risk. Turns out a lot of people take antidepressants already, so
accrued slower than other arms, e.g. ivermectin. If it works a bit, might be ok for low risk people to decrease sx or
something. jw

From: Cavazzoni, Patrizia <Patrizia.Cavazzoni@fda.hhs.gov>
Sent: Monday, April 11, 2022 12:13 PM

To: Woodcock, Janet <Janet.Woodcock@fda.hhs.gov>
Subject: FW: Fluvoxamine EUA request

| tend to agree this doesn’t meet the threshold based on the data that are available right now. Is fluvoxamine
in ACTIV?
Patrizia

From: Stein, Peter <Peter.Stein@fda.hhs.gov>

Sent: Monday, April 11, 2022 11:30 AM

To: Cavazzoni, Patrizia <Patrizia.Cavazzoni@fda.hhs.cov>
Subject: Fluvoxamine EUA request

Patrizia,

The Division is planning a denial for the authorization request re fluvoxamine. |
think that's a reasonable assessment/decision, but wanted to provide you some
background.....

There are 4 clinical trials for fluvoxamine in COVID — outpatient treatment. The
initial one (STOP COVID 1) was a very small study (~ 150 patients) done in
outpatients, with telephone contact follow up — and had an endpoint of
dyspnea/low 02 sat (<92%) or hospitalization. There were few events, but meeting
stat significance favoring drug. A larger trial (TOGETHER, 1500 patients) was done
entirely in Brazil that met stat significance for prolonged ER visit (> 6 hrs
observation), stat significance was not met for hospitalization/death (but trended,
with p of 0.10, and a HR of ~ 0.78). A second STOP COVID trial was done (STOP
COVID 2) that was 3-4 x larger than STOP COVID 1 but with the same basic design,
and failed to find stat significance or even a substantive trend (HR 0.93 with 11/274
vs 12/272 events) — not yet published. Another trial (COVID-OUT) also did not show



benefit (HR 0.90, p NS) — this was the paper that Boulware sent — although the
fluvoxamine dose was lower than in the other trials (100/d vs 200/d).

The pharmacology of the drug is interesting — and there are potential mechanisms,
mostly anti-inflammatory, that could be engaged at relevant clinical doses — but this
has not been studied in animal models or other clinical scenarios so no evidence
generated supporting the in vitro data (that does not include any data specific to
COVID).

Even if we were to authorize this, | think the likelihood of NIH guidelines supporting
this is very small. If we were to consider this meeting “may be effective” and
“known/potential benefits....” — | would be very concerned that patients would get
this instead of paxlovid or Bebto or MOL, which | see as the biggest risk here (and |
am not considering cost/reimbursement issues).

| suspect this may be a notable denial given that this is a repurposed drug — with a
well-known safety profile.

In summary, the preclinical data is limited, but does suggest in vitro activity that
may be relevant at achieved doses, clinical data is conflicting, but with one large
positive trial — overall not particularly compelling, and the risk that worries me most
is redirecting patients away from effective therapies shown in appropriately
done/designed RCTs.

| do support the Division’s decision on this, but let me know if you want a briefing —
or we could also bring this to MPPRC.

Regards, peter



From: Woodcock, Janet [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=7B0453354A9A427DBOA66A86C7A36F3D-JANET.WOODC]

Sent: 3/30/2022 9:33:59 PM

To: Cavazzoni, Patrizia [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=c42abd33834044ecbaa03d075cc0a5d2-Patrizia.Ca)

Subject: RE: ivermectin

Thx jw

From: Cavazzoni, Patrizia <Patrizia.Cavazzoni@fda.hhs.gov>
Sent: Wednesday, March 30, 2022 6:35 PM

To: Woodcock, Janet <Janet.Woodcock@fda.hhs.gov>
Subject: ivermectin

httos://www.neim.org/doi/full/10.1056/NEJMoa2115869

Patrizia






FDA COVID-19 Supplemental
Supported Initiatives

April 2022
























































































ACTIV-2/-3/-6 Trial Oversight Committee Meeting Summary April 6, 2022

High-Level Meeting Summary

The ACTIV-2/-3/-6 Trial Oversight Committee (TOC) heard status updates on ACTIV-2, ACTIV-3,
and ACTIV-6 trials; discussed future outpatient trial design and challenges with inpatient trial
oversight; and reviewed and endorsed the ACTIV-3/3B team’s plan to test Evusheld and
Shionogi’s protease inhibitor.

Trial Accrual Updates

ACTIV-2D has opened its first site and is approaching First Patient In. The ACTIV-3 team is
currently drafting manuscripts for completed trials, while ACTIV-3B has enrolled 466
participants (although its accrual has slowed amidst declining case rates). ACTIV-6 has opened
93 sites and randomized 3,572 participants, including 1,537 to the closed low-dose ivermectin
arm, 1,127 to the closed fluticasone arm, 773 to fluvoxamine, and 135 to high-dose ivermectin.
ACTIV-6 enrollment has continued to skew 2:1 for ivermectin versus fluvoxamine, even after
the release of the TOGETHER trial’s ivermectin results.

Outpatient Trial Design

ACTIV-2 is interested in developing an ethically appropriate and rigorous outpatient trial design
that can surmount the challenges of the current pandemic landscape to diversify EUA- and
NDA-approved therapeutics for SARS-CoV-2. Some major challenges to this effort include the
inappropriateness of placebo-controlled trials in higher-risk patients, given the current
availability of effective agents; the lower event rate of currently circulating virus; and the
difficulty of determining the precise treatment effect of available active comparators—and thus
non-inferiority margins—in the context of this lower event rate. Once these challenges have
been addressed, a study must also obtain properly labeled active comparator; although BARDA
has previously agreed to provide commercial Paxlovid, its packaging would not permit blinding.

Participants agreed that a conversation among key stakeholders would help advance the effort
to develop a next-generation outpatient trial. The conversation should include representatives
from FDA and BARDA, ACTIV trial leads, leaders of real-world observational studies, and
potentially drug companies participating in ACTIV. FNIH staff will organize such a conversation
to take place after the readout from the first two arms of ACTIV-6, which is expected during the
next month. Participants also identified several topics for discussion, described below.

Lessons from Ongoing Studies

The design of ACTIV-6 has pointed to two general approaches for conducting a trial in the
context of evolving disease. Rather than prespecify endpoints, studies may select them near the
time of analysis in order to align selected variables with the immediate decision-making
context. In addition, studies may use ordinal or composite outcomes that balance granular data
on both symptom improvement and clinical progression. Data from ACTIV-6s first two arms will
enable a closer assessment of the performance of its specific outcome. Analysis of the data will
also reveal what proportion of high-risk patients chose to obtain available approved drugs
alongside the trial’s investigational agents.
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Several other ongoing analyses of placebo-controlled trials may help inform the design of future
efforts, including the ACTIV-2 team’s analysis of symptom resolution data by risk group and an
ongoing analysis by FDA and NIAID of quantitative viral load as a surrogate for clinical risk
reduction.

Real-Time Real-World Evidence

Drs. Janet Woodcock and John Farley suggested that careful real-time use of real-world
evidence might help determine non-inferiority margins. Studies could combine data from an
active comparator arm with real-world evidence of placebo event rates in order to calculate an
approved drug’s treatment effect, or they could use real-world evidence on the active
comparator in order to impute effect size more directly. The latter approach was applied
retrospectively by a recent Intermountain Healthcare study of monoclonal antibodies (mAbs)
during different COVID-19 waves, but could also be applied in real time to develop a concurrent
comparison for an ongoing study.

Inpatient Trial Oversight

Drs. Jens Lundgren and Jim Neaton noted that the now-closed ACTIV-3 study of Pfizer’s IV
infused protease inhibitor raised important questions about regulators’ risk/benefit
assessments of drugs with a limited safety profile but the potential to address unmet clinical
need among COVID-19 inpatients. FDA halted the Pfizer study when it had accrued 58 of an
intended 1,000 patients, based on concern over an increased risk of thromboembolic (TE)
events. Prior to the decision, FDA took the rare step of reviewing summary data by treatment
group while the trial was ongoing, which is ordinarily left to a trial’s DSMB. At the time of the
decision, FDA and the ACTIV-3 DSMB both had access to data showing that the study’s TE event
rate, at 8.6 percent, was comparable to an expected event rate of 6.0 percent, and the DSMB
had recommended based on the totality of trial data that enrollment continue. No other
information from outside ACTIV-3 had been reported to Pfizer’'s IND that would explain FDA's
safety concern, although it remains unclear whether FDA may have had access to other data
that affected its interpretation.

Participants agreed that a lessons learned conversation between ACTIV-3 and FDA would be
valuable for the trial team and regulators alike. Dr. Woodcock noted that disagreement
between oversight bodies is likely in situations of high uncertainty and that regular, thorough
data sharing can help resolve that uncertainty and aid future decision-making. The ACTIV-3
team agreed that such conversations are important, in part because regulators’ decisions affect
the evidence base for agents under evaluation: for example, regulatory concerns about the use
of mAbs in patients on high-flow oxygen have limited assessment of their potential in the U.S.,
but not in Britain; by contrast, concerns over aviptadil’s manufacturing has slowed study of that
agent in other countries but not in the U.S. They also acknowledged that regulatory decisions
are often based not only on data about risk but also on a general preference for risk aversion,
which weights risk of doing harm more than risk of failing to benefit.
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The ACTIV-3 team will seek a conversation with FDA after the Day 90 follow-up on the Pfizer
agent has been completed, which is anticipated this week. The team is also developing a
manuscript to memorialize lessons learned.

Variants

BA.2 is becoming the dominant variant in U.S. even as cases continue to decline in most states.
The declining case trend may shift, however, as it has already done in Europe.

Agent Prioritization

Dr. Stacey Adam clarified the result of a recent round of ACTIV-3/3B agent prioritization.
Although the Agent Prioritization Committee agreed that prostacyclin was a good candidate for
testing in ACTIV-3B, the trial team has decided to focus its efforts on testing AstraZeneca’s
Evusheld and thus will not launch a prostacyclin trial unless plans for Evusheld are unsuccessful.

TOC members considered and endorsed the plan to test Evusheld in either ACTIV-3B or STRIVE
and to test Shionogi’s oral protease inhibitor in either ACTIV-3 or STRIVE, with the choice of
platform based on whether case counts surge before STRIVE has been fully launched.
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Appendix A: Participants List

TRIAL OVERSIGHT COMMITTEE MEMBERS

Christina Barkauskas, MD, Assistant Professor of Medicine, Duke University

Samuel Bozzette, MD, PhD, (not in attendance) Chief Medical Officer, NCATS

Samuel M. Brown, MD, MS, Principal Investigator, ACTIV-3B and Associate Professor of Medicine,
University of Utah

Elizabeth Church, PhD, (not in attendance) Deputy Director, Therapeutics Research Program, DAIDS,
NIAID

Nakela Cook, MD, MPH, (not in attendance) Executive Director, PCORI!

Judith Currier, MD, Professor of Medicine, Division of Infectious Diseases, UC Los Angeles

Sarah Dunsmore, PhD, Program Director, Division of Clinical Innovation, NCATS

Ann Eakin, PhD, Senior Scientific Officer, Concept Acceleration Program, NIAID

Emily Erbelding, MD, MPH, Director, Division of Microbiology and Infectious Diseases, NIAID

William Erhardt, MD, (not in attendance) Clinical Advisor to ACTIV-2 and CEO, Soundview Pharmaceutical
Consultants

Josh Fessel, MD, PhD, Senior Clinical Advisor, NCATS

David C. Goff, MD, PhD, (not in attendance) Director, Division of Cardiovascular Sciences, NHLBI

Adrian Hernandez, MD, Vice Dean and Executive Director, Duke Clinical Research Institute

Elizabeth (Libby) Higgs, MD, MIA, DTM&H, Global Health Science Advisor, NIAID

James P. Kiley, PhD, (not in attendance) Director, Division of Lung Diseases, NHLBI

Peter Kim, MD, (not in attendance) Director, Therapeutics Research Program, DAIDS, NIAID

H. Clifford Lane, MD, Deputy Director for Clinical Research and Special Projects, NIAID

Chris Lindsell, PhD, Professor, Vanderbilt University Medical Center

Jens D. Lundgren, MD, (not in attendance) Professor of Viral Diseases, University of Copenhagen and
Executive Committee Member, INSIGHT

Susanna Naggie, MD, (not in attendance) Vice Dean for Clinical Research and Associate Professor of
Medicine, Duke University

James D. Neaton, PhD, Professor of Biostatistics, University of Minnesota

Sarah Read, MD, Deputy Director, DAIDS, NIAID

Erica Ollmann Saphire, PhD, (not in attendance) Professor, La Jolla Institute for Imnmunology

David (Davey) Smith, MD, (not in attendance) Professor of Medicine, UC San Diego

Janet Woodcock, MD, (not in attendance) Acting Commissioner, FDA

INVITED GUESTS
John Farley, MD, MPH, Director, Office of Infectious Diseases, FDA

FNIH STAFF
Stacey Adam, PhD, Associate Vice President, Research Partnerships, FNIH
Joseph P. Menetski, PhD, Vice President, Research Partnerships, FNIH

Alex Cwalina, Business Technology Analyst, Deloitte
Serena Melton, Senior Consultant, Deloitte

Alex Sorosa, Business Analyst, Deloitte

Caroline Yarbrough, Analyst, Deloitte

Jonathan Wachtel, MBA, Manager, Deloitte

Dana Carluccio, PhD, Writer, Rose Li and Associates, Inc.
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Appendix B: Chat Log

From Samuel Brown to Everyone 03:19 PM

I’'m sure our group would be glad to replicate the analyses. Brandon Webb leads that effort. I'm
happy to chat with him. We’ve built a very robust infrastructure. The only nuance will be
capturing private-pharmacy prescribed paxlovid.

From Janet Woodcock to Everyone 03:20 PM

Yes it was very impressive. jw

From Emily Erbelding to Everyone 03:20 PM

@peterkim | can connect you with the Colorado investigators if you need an intro
From Libby Higgs NIH/USG to Everyone 03:21 PM

and delta

From Samuel Brown to Everyone 03:28 PM

Spoke w Brandon. He has about 150 treated w paxlovid in the intermountain RWE cohort.
Uptake was lower than with the mabs.

From Stacey Adam to Everyone 03:57 PM

Any other things to be discussed

From Libby Higgs NIH/USG to Everyone 03:57 PM

thanks stacey, you are breaking up!

From Stacey Adam to Everyone 03:57 PM

Thanks Bye all!

From christina.barkauskas@duke.edu to Everyone 03:57 PM
Thanks Stacey!

From Libby Higgs NIH/USG to Everyone 03:58 PM

Thanks all
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From: Colonius, Tristan [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=2B3590C046734A2E928858BD579ED852-TRISTAN.COL]

Sent: 4/12/2022 2:03:22 PM

To: Mayne, Susan [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=9e69acd84a37469aa57466a957814563-Susan.Mayne]; Cavazzoni, Patrizia
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=c42abd33834044ecbaa03d075cc0a5d2-Patrizia.Ca]; Shuren, Jeff
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=44335a0c2f834535bc8713dfd643905e-Jeff.Shuren]; Marks, Peter
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=dfbb2b5bd38445ch9c9adca3df72df53a-MarksP]; Solomon, Steven M
[/o=Exchangelabs/ou=Exchange Administrative Group
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Agenda

TIME

TOPIC

SPEAKER(S)

10:30 - 10:40 AM
10 mins

Introduction and General Updates on ACTIV

Larry Tabak (NIH)
William Pao (Pfizer)

10:40 - 11:25 AM
45 mins

Researching COVID-19 to Enhance Recovery (RECOVER)
Overview

* Presentation (30 mins)

» Discussion of partnership opportunities (75 mins)

Amy Patterson (NHLBI)

11:25-11:35 AM
10 mins

11:35 -11:45 AM
10 mins

Working
Group

Updates
and Q&A

ACTIV TRACE WG
« TRACE Updates

Lisa Purcell (Vir)

ACTIV Therapeutics Clinical WG
* Master Protocol Updates

Sarah Read (NIAID)
Ruxandra Draghia-AKli

(J&J)

11:45 - 12:00 PM
15 mins

Milestones and Discussion

Larry Tabak (NIH)
David Wholley (FNIH)
William Pao (Pfizer)

SFNIH
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Questions from 2/28 Leadership Team discussion

Given the progress of the pandemic, is it time to reassess the future direction of ACTIV?

« ACTIV focus areas have not evolved significantly from their original designs during the initial “pandemic
phase” of SARS-CoV-2

« ACTIV clinical trials are continuing to examine therapeutics and combinations that are similar to others
already being tested by private pharmaceutical companies in their own trials.

Changes in the SARS-CoV-2 pandemic may require focusing on a better basic understanding of
the pathophysiology of the virus and the functional consequences associated with the variants.

 Additional focus could be directed at:

« High-risk populations (e.g., immunocompromised people)

« Long COVID or post-acute sequelae of SARS-CoV-2 infection [PASC].
» Host-virus response

« Testing better drugs or combinations of drugs

Where could a public-private partnership have the most impact?




Advancing Toward Recovery
from Post-Acute Sequelae of
SARS-CoV-2 Infection (PASC)

RECOVER Overview
ACTIV Leadership Team Meeting

March 30, 2022

RECOVER Initiative Co-Chairs

Anthony S. Fauci, MD Gary H. Gibbons, MD Walter J. Koroshetz, MD
Director. NIAID Director, NHLBI Director, NINDS
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Shortness of

Chest or stomach

Sleep

uscle Weakness Joint Pain

enstrual changes

Paresthesia

Examples of Sy

ash

Neurologic Impairment
Mental Health Disorder
Heart Dysfunction/Damage
Lung Dysfunction/Damage
Gastro-intestinal Dysfunction
Diabetes

Kidney Damage

Reproductive System Disruption

Systems

Autonomic Dysfunction

Varied Symptomatology as Multiple Systems Can be Affected in PASC:
Wide Clinical Spectrum Will Require Multi-pronged Approach to Development of Treatments




Frequencies of
PASC vary
widely

(e.g., 5-80%)

Studies to date
have
significant

design flaws
that limit their
utility

JAMA Network Open

recoverCOVID.org

Short- and Long-term Rates of Post-acute Sequelae of
SARS-CoV-2 Infection: A Systematic Review

Significant Limitations in Studies to Date Hinder Understanding of PASC

(57 studies, Total n=250,351 COVID-19 survivors assessed for PASC at 30 days and beyond after acute COVID-19)
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Groff et al., JAMA Network Open, October 2021



NIH RECOVER Initiative
$1.15B investment

Rapidly improve our understanding of and ability to predi prevent PASC

Key Scientific Aims

o Understand clinical spectrum/biology underlying recovery over time =~ Patients & N—

_ _ - - , Caregivers_ ‘ ,
g Define risk factors, incidence/prevalence, and distinct ( — (Researchers )

PASC sub-phenotypes -
Collaborating Across RECOVER

9 Study pathogenesis over time and possible relation to other {o Advance Kev Scientific Alms

organ dysfunction/disorders ,
\Private Secto : e /Community

o |dentify interventions to treat and prevent PASC | - 4 | ~ \ Partners  /

Guiding Principles

o e o s " - " e s e o v it U s s s s

Patient-centered, National Scale with Platform protocols, Adaptive approaches
participants as partners inclusive, diverse standardized based on emerging
participation & community methodologies, and science

recoverCOVID.org

engagement common data elements



RECOVER Study Components

RECOVER Cores

Clinical Trial Data Cord.
Center

Elements h : @ ;é

RECOVER RECOVER EHR/ Health Tissue

e . _ Pathobiology Patholo
Clinical Trials Enrolling Systems Studies i

Cohorts Studies Studies

Clinical Science Core Data Resource Core Biorepository Core

Adaptive Platform ~40,000 participants 50 million+ records: Mechanistic studies of 50+ tissue types
Multi-therapeutic domains ~4 million+ COVID cases pathogenesis

Data Resources

recoverCOVID.org




Achieving Depth and Breadth in RECOVER Cohorts

Acute and post-acute cohort studies will use platform-protocol driven tiered approach to
characterize the long-term effects of infection and trajectory of recovery over time.

2@ ACUTE INFECTION COHORT POST-ACUTE INFECTION COHORT

. , , ' » PASC patients 4+ weeks after acute
Patients with confirmed acute SARS- SARS.CoV.2 infection

_ CoV-2 infections .
Overview Matched PASC case-control design

Prospectively followed for PASC, _ _
nested PASC cases vs. controls iggfgreect“’e and Retrospective data

Adults l 9k, including 200+ pregnant persons I 9k, including 2k pregnant persons

Children ' 1k I i 18k, including 800 with MIS-C

recoverCOVID.org




Understanding the Full Clinical Spectrum of PASC:
In-depth Phenotypic Characterization through Tiered Assessments

Screening questionnaire, basic

Tier 1. Screening T ; ]
er 1. Scre g lests exams, and biospecimens

Exames, labs, imaging,

Tier 2. Clinical/functional Tests functional assessments

In-depth phenotyping exams,
Tier 3. Advanced TeSt|ng labs’ "maging, functional
assessments

recoverCOVID.org




recoverCOVID.org

RECOVER: A National Scale Platform

* 30 Hubs:

* 15 Adult Cohorts

* 2 Pregnancy Cohorts
* 8 Pediatric Cohorts

* 5 Autopsy Centers

e 3 EHR Studies
e 50,000,000+ patient records

(To include Clinical Trials and Patient Registry)




Long COVID mechanisms: Lung

e
[
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Pathobiology of PASC

T

B

* Studies from across broad extramural research F
community and RECOVER investigators to - Wil
identify: Long covid—mechanisms: CNS

* Mechanisms underpinning clinical phenotypes —
and symptomatic manifestations ‘ /
* Pathology in multiple organ/systems that has
led or will lead to clinically significant health &

Long COVID & the Brain: Vascular Injury, Neurotransmitter System Dysfunction, Thrombotic Events,

Neuronal Damage, and Neuropsychiatric Symptoms
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Boldrini et al. JAMA Psychiatry June 2621 Volume 78, Number 6 p.682
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RECOVER Clinical Trials: Treatment and Prevention of PASC

* Integral to RECOVER goals

* Leverage RECOVER infrastructure, expertise, data, and processes:
Clinical cohorts: clinical spectrum characterized, phenotyping/sub-phenotyping
Input from patient engagement activities
Expertise of multi-disciplinary RECOVER Investigator Consortium
Central lab assays to further characterize and stratify patients

Biospecimens

Mobile Health platform, e-consent
Clinical operations infrastructure
Pathobiology studies/mechanistic insights
EHR studies

Patient Registry

Intervention Prioritization Process

recoverCOVID.org




PASC Research is an Integral Part of the Broader Public Health Ecosystem:
Early and Ongoing Engagement with FDA, CMS, CDC, and AHR

U.S. FOOD & DRUG

ADMINISTRATION

e Defining regulatory pathway
* e.g., Selection on clinical endpoints

* Defining coverage and analysis pathway

» e.g., Definition of PASC, evidence base to help
support analyses

CENTERS FOR MEDICARE & MEDICAID SERVICES

Collaborating on terminology, sharing approaches
and emerging data

!' @ 7 Centers for Disease

.
.
.
.
.
.
.
. [/
.
.
|
.
.
|
:
.
,

/;,7(2 troland P fi
ntrol and Prevention
,,,,/////A-o ola eventio

e Providing evidence base for AHRQ activities in
practice guideline development

AH

recoverCOVID.org




Preparing for PASC Clinical

Trials
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N
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, ; I: Biologi
Recovery = Outcomes Inventory
S Acrosso e @ Cardiopulmonary . B 5 . k = Oysautonomia

Interventions RECOVER clinicians ‘ '

o Device * EHR Query

Complementary
and Inteprative
Medicine

PASC Interventions
Prioritization

of Interventions

= [Web-based Portal]

Neurocopnitive

Adaptive Platform Protocol
yevelopment




Landscape Analysis of PASC Trials

Objective: Inform planning for PASC clinical trials

Characteristics of Clinical Trials for PASC

. 500
Behavioral

Other (homeopathic ; 49

medicine, inspiratory v 1% , 500
muscle training, singing) ,

5% \ ‘ y Biologics

. b 7% = 300

Exercise/rehabilitation , , - : ‘ 200
e Complex and integrative ,

19% ~ health approaches
Intervention ' 4% ; &

Type PHASE

~ Device

147%

400

100

€ Phase1 € Average Enrollees
Phase 2 @ Phase NA

. Phase 3
Dietary il

- 10%

Enrollment by Trial

Total = 80 trials §°* Average # participants per trial = 139 (range: 1-2,000)

1,100

Analysis of ct.gov conducted in January 2022

Number of
~J
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o
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Drug/Biologic Interventions: Antivirals, immune-modulators, neuro-
modulators/psychotropics/stimulants, anticoagulants, and stem cells
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Hypothesized Etiologies of PASC and
Implications for Potential Treatment Strategies

f 5 ’fg Research 5y

SARS-CoV-2 mfectmn amd persistence throughout
the human body and brain

e PASC is very likely a set of multiple conditions with varied underlying causes

» Examples of hypothesized causes:
* Persistence or reactivation of SARS-CoV-2 virus or antigens stimulating . .. smonths llowing sl mid-to.moderate

SARS-C

ongoing immune response = Antivirals . i

Diversefuncl:;ionallaultoantibodiesin
i ith COVID-19
Viral infection setting in motion a dysregulated immune response patientswi

affecting various organs and tissues . @j% Immune Modulators

Ml respivatory SARS.CoV.2 miernm cam camse mulfl-lineage cellular dysregulation

Viral infection and/or inflammatory responses cause damage to organs  * * : :::?:., c B

Anthony Femander-Castasieds”, Peiwen Lu®, Auna C. Geraghiy", Eric Souz", Myouns-Hea
Lee?, Jamie Wood®, Belgin Valgu’, Kathuyn B, Taylor!, Selena Dutton!, Lel Acosta-Alvaez,

and tissues that in turn results in dysfunction (e.g., neurologic, cardiac, ~ e T
L ; Mao®, Intio- Silva®, Marie A. Pefia-Herwindes®, Alexandra Tabachnikova®, Takehiro Takabiashi®,

Z 4 Laura Tabacof*, Jeuna Tosto-Mancuso, Eriea Breyman, Amy Kentoroviel', Diayna MeCarthy,

Martha finezade® Marco Heft', Danie] Perl®, Rebecea Follerth®, David Putrine, Avi Nath®, Akiks

pulmonary, renal, metabolic, GI) = > Host-tissue specific, rehab - S
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Strategic Approach to PASC Clinical Trials

Intervention Selection

Features

Potential Candidate

Launch Interventions (Examples)

Informed by
current
etiologic
hypotheses

Informed by
Pathobiology
Studies

Intervention selection driven by
patient symptoms/sx clusters

Informed by analyses of clinical
practice

Informed by nascent theories
regarding pathogenesis (e.g., viral
persistence/reactivation, immune
dysregulation, autoantibodies, host-
tissue injury)

As above and

Therapeutic targets selected based
on mechanisms of pathogenesis
(Pathobiology Studies)

Patient-centered

outcomes as endpoints
Platform protocol(s)

Bayesian analyses

Hard endpoints (In
addition to patient-
centered outcomes)
Adaptive Platform
protocol(s)
Bayesian analyses

Hard endpoints (In
addition to patient-
centered outcomes)
Adaptive Platform
protocol(s)
Bayesian analyses

2022 » Rehabilitation and
Recovery: Neuro-cog and
cardiopulmonary

» Cognitive behavioral
therapy

2022 * Pharmacologic:
* Antivirals
* |mmune modulators

¢ Device: carotid body
stimulation

2023
(earlier if

possible)




DISCUSSION

 Opportunities for collaboration
 General Q/A

Annitiative Funded by the National Institutes of Health




Moving the Field Forward: Potential Areas of Synergy

* General:
* Accelerate and expand our understanding of PASC:

* Elucidate targets and define patient sub-populations:
* Additional ancillary studies, including mechanistic studies

 Specialized assays, such as immunophenotyping, and specific
functional assessments and imaging

* Specific:
 Clinical Trials

recoverCOVID.org




Adaptive Platform CT Investigation of Antiviral and/or Immune Modulatory Agents:
Opportunity and Options for Collaborative Approach

* Trial-specific Industry partner:

e Supply of drug and placebo (with appropriate labeling and packaging) and cover shipping and
distribution

* Funding for capitation
» Funding for industry-specific requirements that go beyond FDA requirements
» Funding for protocol/IC documents translation costs

* NIH:

* Clinical trial Infrastructure
* Clinical operations

* Design and data analysis

* Regulatory submissions

* Qversight, including DSMB
* Results sharing

recoverCOVID.org




RECOVER

Researching COVID 1o Enhance Rerovery

| We're building a nationwide study

- population to support research on the long-

| term effects of COVID-19. loin the search for
| answers.

LEARN MORE

RECOVER

Research What does recovery from SARS-CoV-2 infection look like among

Questions: different groups?

How many people continus to have

How miany people develop new sym

BECQVER

i COVID 16 Enhance Resouen

What is PASC?

HOME | NEWS | FUNDING OPPORTUNITIES | ABOUT | FAGS | CONIACT

SARS-CoV-2 is a virus that can infect the body and is
referred to as a SARS-CoV-2 infection. Recovery from

SARS-CoV-2 infection can vary from person to person:

Acute Infection:

hEag
Most people recover guickly from f}z RE CSV ER HOME | NEWs | FUNDING OPPORTUNITIES | ABOUT |
1 Reser

acite SARS-CoV-2 infection Peﬂpié‘

What causes these health effects?

RECOVER

Researching COVID: to Enhance Recovery

Stay tuned and
sign up for email
updates.

To ensure this research is informed by patients, RECOVER
will engage regularly with people who have experienced
SARS-CoV-2 infection,

What types of updates would you like to receive?

Information about volunteering for RECOVER @
s

studies
RECOVER updates and the latest research findings @

Annocuncements on related research funding, @

trafning, and technical assistance opportunities

Taking a united
approach toward

recovery

Together we can learn more. The more voices

FAGS |

CONTACT

recoverCOVI
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ACTIV

TRACE WORKING GROUP

Lisa Purcell, Vir



ACTIV TRACE (Tracking Resistance And Coronavirus Evolution) Workflow and
Priorities

TRACE workflow TRACE Priorities

m Publish weekly TRACE report
summarizing shifting trends in
emerging viral variants

@

Cross-reference against database of g

Collect available industry and

government agency data on
variants in one place

§ :
% s
Characterization in vitro through
critical-path assays
S TR

% ¢
Characterization in vivo through g
critical-path §

Generate datasets using
@ standardized protocols and
common reference reagents

@ .- i
/ Rapidly share data readouts with scientific §
community ??
f,

Feed data back into resistance database in (2) §

SFNIH :

&
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New to the ODP & Variant Testing Updates

The ODP visualizations for VOCs now show sublineage activity data; a toggle button
changes the visual from sublineage and to live virus/pseudovirus.

individual components to allow users to easily assess differences between agents used

The ODP restructured the nABs to have combination therapies listed first followed by
individually or in combination.

New NCATS standardized testing data continues to be uploaded to the ACTIV TRACE
Prioritized Variant Testing Pages on the ODP.

SFNIH .



Deltacron & Future Variants

Conducted a deep analysis of potential recombinants consistent with

) 0

BEI is working to obtain live virus for distribution to the research community
* TRACE has setup a framework for tracking potential recombinants in the TRACE Report

eltacron, but prevalence is very low
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The Subgroup is working to expand SARS-CoV-2 surveillance efforts to
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ACTIV TRACE Effector Function Groups

Vision

Facilitators:
Galit Alter, PhD [MGH, HMS, MIT]
Annie Zumsteg, PhD [Vir]

* A collaborative initiative to identify
patterns and better inform future pandemic
therapeutics and vaccines

* Develop an open access repository Group Members:

* Collect and share effector function data Margaret Ackerman, PhD [Dartmouth]

Stelios Bournazos, PhD [Rockefeller University]
Davide Corti, PhD [Vir]

James Crowe, MD [Vanderbilt University]

Mike Diamond MD, PhD [WUSTL]

Mark Esser, PhD [AstraZeneca]

. . . Nicole Kallewaard, PhD [Lilly]
Improve functional understanding to allow Falk Nimmerjahn, PhD [FAU]

better drug de've/opmen't decision making Erica Ollmann Saphire, PhD [LI]
* Create a publicly accessible resource that Georgia Tomaras, PhD [Duke]

could potentially be added to ODP Taia Wang, MD, PhD, MSCI [Stanford]
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Master Protocol | Current Status

The enrollment statuses of the open ACTIV trials are outlined below.

,,_

COMPLETED
ENROLLMENT

CURRENTLY
ENROLLING

ACTIV-1

TOPLINE RESULTS:
May 2022

ACTIV-2D

ACTIV-2
TOPLINE RESULTS:

Synairgen P2: May 2022
Other Results Reported |

ACTIV-4A

ACTIV-5
TOPLINE RESULTS:
BET A: April 2022
BET B: June 2022

BET C: July 2022

)

ACTIV-4HT

ACTIV-3B

ACTIV-4C

ACTIV-6
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Master Protocol | Recent Updates

The most recent and relevant updates from the ACTIV Trials are outlined below.

v Agent Prioritization Committee suggested 1 agent
(out of 8) to be sent to ACTIV-3B for
consideration (Prostacyclin)

v Discussing potential arm with AZ7442 with AZ

ACTIV-3B

v" Synairgen’s participation in ACTIV-2 ended
* Exploring alternative trial platforms

<SFNIH

&
o

ACTIV-6

v Appendices for fluvoxamine/ fluticasone and
montelukast submitted to FDA on March 18

v Ivermectin 400 and Fluticasone topline
results are anticipated end of April/early
May

v' MP did not meet predefined futility criteria;
data unblinded; manuscript in preparation
v' Pfizer data readout will be published end of
March
v AZ agent primary endpoint was not met.
« The agent did show effect on overall
mortality
* Manuscript submitted to NEJM
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Master Protocol | STRIVE Platform

The new mpatlent platform STRIVE | Tre: or |
cies) will serve as a master protocol platform to study mterventlons

against respiratory infections.

 Protocol will utilize the network of inpatient trial sites from ACTIV-1, ACTIV-3, and ACTIV-5

* Infections include SARS-CoV-2, influenza, and others, with therapeutic interventions being
either novel or existing

URRENT PROGRESS  covvrvvrmvvimiiiniiinnens
: C :
®
:
:

PROTOCOL ORGANIZATIONAL
DEVELOPMENT %W.WZ%M% NEXT STEPS

» The STRIVE concept has been
discussed with leadership from
ACTIV-3, ACTIV-1, and ACTIV-5 and
with individual networks,

Two committees that will .« Continue developing the

oversee STRIVE are in scientific protocol
development:

_ _ ) 1. Leadership Committee * Anticipate protocol
« Discussions are ongoing to completion by summer
incorporate sites from ACTIV-1 and 2. Scientific Steering Committee 2022
ACTIV-5
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MILESTONES, FUTURE PLANS & DISCUSSION

, Pfizer

Pao, P

William

Larry Tabak, NIH

David Wholley, FNIH



ACTIV Milestones

Anticipated ACTIV milestones for the year ahead are outlined below.

May
2022

Preclinical Working Group

Tracking Resistance and Coronavirus
Evolution (TRACE)

ACTIV-1 TLR expected
ACTIV-2 Synairgen Phase Il SAB HD Phase II/Ill Shionogi Phase Il
TLR expected TLR expected TLR expected
ACTIV-3 Aviptadil and Pfizer STRIVE platform continues
TLR expected
ACTIV-4 (3 trials) P2Y12/Heparin ~ Apixaban, fostamatinib, Crizanlizumab, anti-SGLT2

TLR expected TXA127, TRV027 TLR expected  TLR expected

; &
BET-ATLR BET-BTLR BET-CTLR
expected  expected  expected

ACTIV-5 (BET)

lvermectin 400, Fluvoxamine lvermectin 600
Fluticasone TLR expected TLR expected TLR expected

ACTIV-6
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Scheduled ACTIV EC/LT Meetings

March 30, 2022

O
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ACTIV Executive

Committee & Leadership

Team Meeting
TODAY
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April 20, 2022

O

\ 4

ACTIV Executive
Committee & Leadership
Team Meeting

May 25, 2022

&

\ 4

ACTIV Executive
Committee & Leadership
Team Meeting
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High-Level Meeting Summary

The Leadership Team and Executive Committee (“Leadership Team”) guiding the Accelerating
COVID-19 Therapeutic Interventions and Vaccines (ACTIV) Partnership convened their 23rd
meeting to review the status of current ACTIV efforts, presented by Co-Chairs of the Tracking
Resistance and Coronavirus Evolution (TRACE) and Therapeutics Clinical (TX-Clinical) Working
Groups (WGs), including the ongoing clinical trial of SAB-185.

Updates on Future Directions of ACTIV
David Wholley, MPhil, FNIH

Mr. Wholley provided brief updates on the status of action items from the discussion during the
last Leadership Team meeting regarding potential future directions for ACTIV.

Mr. Wholley had previously sent the LT meeting participants a white paper and a slide deck
summarizing the pandemic “Lessons Learned” workshop conducted through Operation Warp
Speed referenced by Dr. Janet Woodcock, in which members of the ACTIV teams participated.
Mr. Wholley mentioned that in addition ACTIV/NIH is collaborating with editors at Nature to
develop a more detailed lessons learned review. NIH is also developing its own lessons learned
report, which should be released in March.

Mr. Wholley pointed out that much of ACTIV's additional ongoing effort to better prepare for
future pandemics is inherent in the continued development and enhancement of the TRACE
platform, which will be discussed further in today’s meeting. In addition, representatives from
TRACE and ACTIV are participating in a series of discussions coordinated by the Wellcome Trust
on integrating global surveillance efforts to quickly identify potential future pandemics.

The LT had also asked whether the optimized structure and membership of ACTIV could be
used to facilitate response to future pandemics. In response, Mr. Wholley stated that the
current ACTIV infrastructure, including FNIH support, currently has clear financial support
through the end of 2022, and that the group can assess the need for continued support as we
get closer to the end of the year.

Additional questions by the LT focused on how to address care for “long-COVID” and critically ill
patients as well as pediatric trials are to be addressed during the readout from the
Therapeutics-Clinical working group today.

TRACE WG
Matthew Hall, PhD, NCATS; Kim Pruitt, PhD, NCBI

Drs. Matt Hall and Kim Pruitt provided an overview of TRACE’s ongoing efforts to monitor the
global emergence of SARS-CoV-2 mutations, including an overview of the Deep Sequencing
Analysis Subgroup (DSAS) efforts, updates on Omicron variant sublineages, and a description of

[ PAGE \* MERGEFORMAT ]



Confidential and Pre-decisional

ACTIV Leadership Team Meeting February 23, 2022

new features in the National Center for Advancing Translational Sciences (NCATS) Open Data
Portal (ODP).

Deep Sequencing Analysis Updates

DSAS focuses on ensuring that variant calls are accurate and reproducible across pipelines.
DSAS evaluates partner sequences against a common set of sequencing data and identifies
strategies to ensure consistent sequence results and variant calling.

DSAS has frequently encountered significant variation in sample quality and data analysis
approaches across sequencing platforms. DSAS relies primarily on next generation sequencing
(NGS) data submitted to the Sequence Read Archive (SRA) database. Most NGS sequences are
incomplete, may be contaminated by primer sequences, and DNA from the host or other
viruses. DSAS first analyzes these data to remove contaminant sequences and then aligns the
NGS fragments against a reference sequence. This comparison enables DSAS to identify
mutations (e.g., single nucleotide polymorphisms [SNPs], indels) and low coverage regions.
Differences in data quality can be caused by multiple factors, including different sequencing
platforms, software tools, sample prep strategies, and poor primer binding. Sequences from the
ONT platform show greater variability than sequences from lllumina.

DSAS has instituted multiple improvements, including improved methods for removing host
sequence contamination, harmonizing software tools and analyses across pipelines, and
establishing consistent reporting across pipelines. These efforts have resulted in an increase in
SNP call agreement from 77 percent to more than 90 percent across all participating pipelines,
and an increase in indel call agreement from 16 percent to 65 percent across all participating
pipelines.

Analyses of Omicron variant sequences in particular have been hampered by frequent primer
failures, which often result in inconsistent read depth across the Omicron variant genome.
DSAS is preparing a manuscript on Omicron variant analysis issues, which the group plans to
complete by the end of March.

Shifting Trends in SARS-CoV-2 Variants

TRACE continues to track Omicron sublineages. BA.1 and BA.1.1 comprise approximately 99
percent of Omicron sequences in the United States, while BA.2 accounts for only 0.9 percent.
This frequency contrasts with international sequence data, in which BA.2 comprises 20.6
percent of sequences and dominates some countries. TRACE data match CDC data on Omicron
sublineages. TRACE continues to evaluate sequences reported as “Deltacron” to determine
whether they are due to sequencing errors or represent a new variant.

Updated data from ODP show that bebtelovimab and sotrovimab retain activity against BA.1.1,
while many other therapeutic monoclonal antibodies (mAbs) are less effective against this
sublineage. Antivirals such as molnupiravir and remdesivir also retain activity against BA.1.1.
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NCATS ODP Updates

ODP has added a feature that enables users to visualize mAb effectiveness against Omicron
sublineages. The ODP page now also includes a link to view and download NIH dose-response
data, including fold change data, and detailed assay information for 24 variant sublineages.

Therapeutics Clinical WG
Sarah Read, MD, NIAID; Ruxandra Draghia-Akli, MD, PhD, Johnson & Johnson

Status of ACTIV Master Protocols

Dr. Read summarized the status of ACTIV’s master protocols, as depicted in the screenshots
below. Dr. Read also showed a table displaying the status of all agents that have undergone or
are currently undergoing ACTIV testing. That table is available in the slide deck circulated for
this meeting.
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Next Generation ACTIV Trials

As noted in previous meetings, the TX-Clinical WG has reorganized ACTIV clinical trials into
three subgroups: inpatient trials, outpatient trials, and coordination with the NIH-sponsored
RECOVER study of long COVID.

The Inpatient Subgroup met on February 9 and discussed three priorities: 1) opening the
Strategies and Treatments for Respiratory Infectious Viral Emergencies (STRIVE) platform
(described in more detail below) to evaluate therapeutic agents and combinations; 2)
leveraging currently active clinical trial networks, including potentially adding ACTIV-1 and
ACTIV-5 sites to the ACTIV-3 network, to support future clinical trials; and 3) reviewing 6-7
agents for potential inclusion in ACTIV-3.

Within the Outpatient Subgroup, the ACTIV-2B/C team is designing a blinded Phase |l and Phase
[l study with Paxlovid as the active control. ACTIV-6 is seeking to open a combination arm
based on Agent Prioritization Committee scoring. The Outpatient Subgroup is also actively
discussing additional approaches for examining therapeutic combinations for outpatient use.

The Coordination with RECOVER Subgroup continues to follow up with ACTIV trial participants
to assess long-term outcomes. This Subgroup is also discussing ways to use the ACTIV trial
network to support RECOVER’s interventional trials.

The TX-Clinical WG will also meet with Novartis on March 3 to discuss approaches for increasing
pediatric trials and pediatric-specific therapeutics for SARS-CoV-2 and other infectious diseases.

Discussion

Dr. Dolsten expressed concern that the orientation of many ACTIV focus areas have not evolved
from their original designs during the initial “pandemic phase” of SARS-CoV-2, and that the
ACTIV clinical trials are continuing to examine therapeutics and combinations that are similar to
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others already being tested by private pharmaceutical companies in their own trials. While the
initial focus of ACTIV and the field on survival was necessary and understandable, continuing
changes in the SARS-CoV-2 pandemic may require focusing on a better basic understanding of
the pathophysiology of the virus and its functional changes, particularly in high-risk populations
(e.g., immunocompromised people) and those with “long COVID” (or post-acute sequelae of
SARS-CoV-2 infection [PASC]. Is there an appropriate focus on host-virus response? Are there
better drugs or combinations of drugs that could be studied beyond those currently under
consideration? Where could a public-private partnership approach have the most impact?

Dr. Draghia-Akli noted that many of the ACTIV trials currently being considered by the TX-
Clinical Working Group are combination trials that examine different patient populations and
levels of disease severity. Furthermore, the TX-Clinical WG’s plans include efforts to enable
ACTIV to retain its existing clinical trial infrastructure for future trials on SARS-CoV-2 and other
infectious diseases. These will be discussed further during the report of the TX-Clinical WG
which follows this discussion.

Dr. Tabak noted that PASC is likely a spectrum of pathologies with a large degree of
interpersonal variation. Post-mortem analyses of patients with PASC have found SARS-CoV-2
virus in multiple tissues, and the specific tissues affected may differ between patients. Dr.
Tabak suggested inviting representatives from the National Institute of Neurological Diseases
and Stroke (NINDS) and National Heart, Lung, and Blood Institute (NHLBI) to the next
Leadership Team meeting to provide an overview of the NIH’s RECOVER project, which includes
substantial efforts to examine PASC risk factors and pathophysiology, as well as eventually
interventional therapeutic trials.

Mr. Wholley also asked Dr. Dolsten if he and other company members would be willing to allow
their agents that are now approved under Emergency Use Authorization (like Paxlovid) to be
used within the ACTIV trials. This will allow for more novel and progressive combinations to be
studied to address some of the concerns raised. Dr Dolsten suggested that these agents could
be made available for trials if the proposed trial includes relevant populations that would be
informative and not already tested by the company (e.g., immunocompromised individuals), or
that was not covered in the original trials (e.g., PASC).

STRIVE: A Potential Next Generation ACTIV In-Patient Platform
Wesley Self, MD, Vanderbilt University

The ACTIV-3 team is developing STRIVE, a next-generation ACTIV platform and infrastructure
that can be used to study COVID-19 and other infectious diseases. STRIVE seeks to consolidate
inpatient ACTIV trial networks into a singular platform that leverages lessons learned from
previous ACTIV clinical trials.

STRIVE will have a shared coordinating center, data collection tools, and consent procedures,
and will also have shared control groups within randomization domains (e.g., among patients
requiring mechanical ventilation). STRIVE’s framework will also be usable across different types
of therapeutic interventions, including investigational agents, repurposed agents, and
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supportive care strategies. To study effectiveness throughout disease progression, STRIVE will
use sequential randomizations across stages of infection and recovery. Dr. Self presented an
example of sequential randomizations for patients based on clinical stage at admission, which is
illustrated in the presentation slides. Effective sequential randomizations would likely require
greater understanding of a disease’s pathophysiology and biomarkers for disease progression
and immune response.

Results of Phase 1l Study on SAB-185
Babafemi Taiwo, MBBS, Northwestern University

SAB-185 is a transchromosomic, bovine-derived polyclonal antibody (pAb) with evidence of in-
vitro activity against multiple SARS-CoV-2 variants, including Omicron. The ACTIV-2 Phase I
clinical trial examined two doses of SAB-185: low-dose (3,840 units/kg), and high-dose (10,240
units/kg). The sample size for each dose group was 220 (110 SAB-185 and 110 pooled placebo).
The study initially enrolled participants at high-risk of progression to hospitalization or death
but protocol eligibility was changed to low-risk persons only after EUA COVID-19 treatments
became available for high-risk persons. The study defined three primary outcome measures:
Nasopharyngeal (NP) SARS-CoV-2 RNA < lower limit of quantification (LLoQ), time to
improvement in targeted symptoms, and safety through day 28. Secondary outcomes included
guantitative NP SARS-CoV-2 RNA. Results from the low-dose group only were presented at CROI
and here.

The median age was 38, 68% had symptoms for 5 days or less, 11% had higher risk of
progression to hospitalization or death and 23% were COVID vaccinated. Although proportion
with NP SARS-CoV-2 below limits of quantitation was higher at days 3 and 7 in the SAB-185 arm
compared to placebo, the difference was not significant on those days or overall for days 3, 7,
and 14 combined. At Day 3, median NP RNA levels for SAB-185 and placebo were 2.38 vs. 3.14
log10 copies/ml, respectively, (difference in medians = -0.76 log10 copies/ml favoring SAB-185,
p=0.10). There appears to be greater antiviral effects in those with 5 or less days of symptoms
before study entry. Time to symptom improvement for 2 days was not different between SAB-
185 and placebo (11 versus 10 days). There were no severe infusion reactions, hypersensitivity
reactions or drug related serious AEs.

The conclusions were that 1) SAB-185 was safe, and 2) while no significant differences to
placebo were seen in symptom duration or proportion of participants with NP SARS-CoV-2 RNA
<LLoQ, quantitative RNA assessments showed a trend towards virologic efficacy at day 3.

The DSMB evaluated interim data from this study and concluded that both low and high doses
of SAB-185 met pre-specified criteria for efficacy. Low dose SAB was subsequently selected for
advancement to phase 3 evaluation.

Redesigning ACTIV-2/A5401 for the Omicron Variant
Kara Chew, MD, UCLA
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In September 2021, ACTIV-2 began enrolling participants for a non-inferiority trial comparing
SAB-185 against the casirivimab/imdevimab cocktail. However, in vitro studies showed that
casirivimab and imdevimab are not likely to be clinically effective against the Omicron variant,
leading the FDA to request an enrollment pause in January 2022. By that point, ACTIV had
already enrolled 734 participants for this trial.

Following discussions with the FDA, ACTIV-2 amended its protocol to complete the SAB-185
Phase Ill trial as a blinded, placebo-controlled superiority study. Participants will be permitted
to receive standard of care (SOC) therapies after enrollment, but only if they sought and did not
receive SOC therapies at the time of enrollment. ACTIV-2 has more than 200 sites across the
world, and SOC therapies remain limited at many of these sites.

The primary analysis population will be comprised of participants with documented (by
sequencing) or suspected (by time of enrollment) Omicron infection enrolled to SAB-185 or
casirivimab under protocol version 7 and all participants enrolled to SAB-185 vs placebo. ACTIV-
2 researchers are currently analyzing SARS-CoV-2 sequences for all ACTIV-2 participants;
sequencing data are currently limited due to an initial lag in sequencing.

In the new trial design, ACTIV-2 researchers are comparing hospitalizations and deaths between
the placebo and SAB-185 arms. Participants who previously received the casirivimab/
imdevimab cocktail are assumed to have received a “functional placebo” for Omicron infection
with respect to clinical efficacy. The total sample size is 1200 participants, which is equally
divided between the two study arms. The statistical power in the revised study design may be
impacted by multiple events, including decreased hospitalizations and deaths in the placebo
control group, differential efficacy of SAB-185 in conjunction with SOC treatments, and loss to
follow-up. The ACTIV-2 team is actively collaborating with the DSMB to monitor these potential
impacts on statistical power and study feasibility. The DSMB may recommend early termination
of study enrollment due to safety concerns, evidence of efficacy favoring SAB-185, evidence of
limited efficacy of SAB-185, and operational futility.

ACTIV-2's challenges highlight difficulties in planning and executing non-inferiority studies as
new variants arise, any of which may threaten the constancy assumption fundamental to the
design of NI studies. Most available therapeutics were developed and tested prior to the
Omicron variant, making it difficult to select a different active comparator for a non-inferiority
study at this time.

Discussion

Dr. Virgin expressed concern about including participants treated with the
casirivimab/imdevimab cocktail in the placebo control group of the newly designed ACTIV-2
study, since these antibodies may still retain some degree of activity against Omicron within
participants. He noted that in vitro levels of mAbs in neutralization studies should be compared
to pharmacokinetic levels of these mAbs in patients following administration. Dr. Chew noted
that binding of casirivimab and imdevimab to Omicron spike is limited. Furthermore, the FDA
has approved analysis of casirivimab/imdevimab as a functional placebo.
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Dr Dolsten pointed to the mild effect of the SAB therapeutic in the phase 2 portion of the trial
and asked what criteria was used to approve the agent moving into a phase 3 trial. The team
responded that the pre-specified criteria for moving to phase 3 was met and thus the agent
moved on. These criteria were designed by the protocol writing team and the decision was
based on the interim analysis of the data.

Adjourn
The Leadership Team’s next meeting will be held on March 30, and the following meeting will
be on April 20.
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Appendix A: Participants List

William Pao, PhD, Head of Pharma Research and Early Development, Roche (Session Co-Leader)
Lawrence Tabak, DDS, PhD, Director, NIH (Session Co-Leader)

Stéphane Bancel, ME, MBA, (not in attendance) CEQ, Moderna

Kara Carter, PhD, Dewpoint Therapeutics

Marco Cavaleri, (not in attendance), Head of Office, Anti-infectives and Vaccines, EMA
Tomas Cihlar, PhD, (not in attendance), VP and Head of Virology, Gilead

Christine Colvis, PhD, Director for Drug Development Partnership Programs, NCATS

Larry Corey, MD, President and Director Emeritus, Fred Hutchison Cancer Research Center
Michelle Culp, MPH, (not in attendance), Office of Science Policy, Office of the Director, NIH

Victoria Davey, PhD, MPH, Chief Officer of Public Health and Environmental Hazards, VA
Ruxandra Draghia-Akli, MD, PhD, Global Head, Global Public Head R&D, Johnson & Johnson
Mikael Dolsten, MD, PhD, CSO and President, Worldwide R & D, Pfizer

Betsy Desrosiers, MS, PMP, (not in attendance), Executive Director, Clinical Sciences and Study
Management, Merck
Gary Disbrow, PhD, Acting Director, BARDA

Emily Erbelding, MD, MPH, (not in attendance), Director, Division of Microbiology and Infectious
Diseases, NIAID

Stanley Erck, MBA, (not in attendance) President and CEO, Novavax

Anthony Fauci, MD, (not in attendance), Director, NIAID

Ellen Gadbois, PhD, Office of Science Policy, Office of the Director, NIH

Gary H. Gibbons, MD, (not in attendance), Director, NHLBI

Sarah Grant, MD, Strategic Assistant to Head Global Drug Development, Novartis

Matthew Hall, PhD, Director, Early Transition Branch, NCATS

Thomas J. Hudson, MD, (not in attendance), Vice President of Oncology Discovery and Early
Development, AbbVie
Kathrin Jansen, PhD, (not in attendance) Senior Vice President, Head of Vaccine Research and

Development, Pfizer
Robert Johnson, PhD, Director, Division of Influenza and Emerging Infectious Diseases, BARDA,
ASPR, HHS
David Kessler, MD, (not in attendance), CSO, White House COVID Response
Lynn Kramer, MD, (not in attendance), Chief Clinical Officer, Neurology Business Group, Eisai
Company Ltd
Michael Kurilla, MD, PhD, (not in attendance) Director, Division of Clinical Innovation, NCATS

H. Clifford Lane, MD, Deputy Director for Clinical Research and Special Projects, NIAID
John Lepore, MD, (not in attendance), Senior Vice President, Head of Research, GlaxoSmithKline

Dean Li, MD, PhD, Executive Vice President & President, Merck
Doug Lowy, MD, (not in attendance), Principal Deputy Director, NCI
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Barbara Mahon, MD, Medical Epidemiologist, CDC

Peter Marks, MD, PhD, (not in attendance), Director, CBER, FDA

John Mascola, MD, (not in attendance) Director, Vaccine Research Center, NIAID

David Meeker, MD, (not in attendance), KSQ Therapeutics (formerly Genzyme)

Hitesh Pandya, MD, Medical Science Director, AstraZeneca

Mene Pangalos, PhD, (not in attendance), Executive Vice President, BioPharmaceuticals R&D,

AstraZeneca

Ashley Parker, PhD, Health Science Policy Analyst, NIH

Robert Plenge, MD, PhD, (not in attendance), Senior Vice President & Head of Immunology,
Cardiovascular and Fibrosis Thematic Research Center, Head of Translational Medicine,
Bristol Myers Squibb

Lisa Purcell, PhD, (not in attendance), Vice President of Microbiology and Virology, Vir
Biotechnology

Sarah Read, MD, Deputy Director, Division of AIDS, NIAID

John C. Reed, MD, PhD, (not in attendance) Executive Vice President, Global Head of Research &
Development, Sanofi

David Reese, MD, (not in attendance), Executive Vice President Research & Development, Amgen

Doris J. Rouse, PhD, VP, Global Health Technologies, RTI International

Daniel M. Skovronsky, MD, PhD, (not in attendance) Senior Vice President and Chief Scientific
Officer, Eli Lilly and Company

Peter Stein, MD, (not in attendance) Director of Office of New Drugs, CDER, FDA

Paul Stoffels, MD, (not in attendance), Vice Chairman of the Executive Committee and Chief
Scientific Officer, Johnson & Johnson

Brig. Gen. Michael Talley, (not in attendance), Commanding General, US Army Medical Research
and Development Command

John Tsai, MD, Head, Global Drug Development and CMO, Novartis

Rajeev Venkayya, MD, (not in attendance), President, Global Vaccine Business Unit, Takeda

Rupert Vessey, DPhil, (not in attendance), President of Research and Early Development, Bristol
Meyers Squibb

Tonya Villafana, PhD, MPH, (not in attendance) Vice President and Global Franchise Head,
Infection, AstraZeneca

Herbert (Skip) Virgin, MD, PhD, EVP Research and CSO, Vir Biotechnology

Janet Woodcock, MD, (not in attendance), Principal Deputy Commissioner, FDA

John Young, PhD, Global Head, Infectious Diseases and Vice President, Roche

INVITED PARTICIPANTS

Brittany Chao, PhD, Scientific Special Assistant to the NIH Principal Deputy Director, Office of the
Director, NIH

Kara Chew, MD, Associate Clinical Professor, University of California Los Angeles (UCLA)

David Goff, MD, PhD, Director, Division of Cardiovascular Sciences, NHLBI
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Mathai Mammen, MD, PhD, Executive Vice President, Pharmaceuticals, R&D, Johnson & Johnson

Kim Pruitt, PhD, Chief, Information Engineering Branch, NCBI, NLM

Joni Rutter, PhD, Acting Director, NCATS, NIH

Wesley Self, MD, Associate Professor of Medicine, Vanderbilt University

Tara Schwetz, PhD, Acting Principal Deputy Director, NIH

Babafemi Taiwo, MBBS, Chief of Infectious Diseases in the Department of Medicine,
Northwestern University

STAFF

Stacey Adam, PhD, Associate VP of Research Partnerships, FNIH
Cheryl Melencio, Administrative Manager, FNIH

Michael Santos, PhD, VP of Science, FNIH

David Wholley, MPhil, /nterim President and Executive Director, FNIH

Margaret Anderson, MA, Managing Director, Deloitte
Serena Melton, Senior Consultant, Deloitte

Courtney Copeland, PhD, Senior Consultant, Deloitte
Francis Larosa, Consultant, Deloitte

Alex Cwalina, Consultant, Deloitte

Alex Sorosa, Consultant, Deloitte

Jonathan Wachtel, MBA, Manager, Deloitte

Caroline Yarbrough, Consultant, Deloitte

Gina Castelvecchi, PhD, Writer, Rose Li and Associates, Inc.
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Appendix B: Zoom Chat Transcript

13:24:33 From William Pao To Everyone:
| had a comment re Deltacron [answered in discussion and below]

13:28:24 From Matt Hall To Everyone:
William | could have mentioned that for the deltacron sequences the TRACE team have been
evaluating, they all contain the omicron RBD

13:28:48 From William Pao To Everyone:
Thanks, Matt

13:45:22 From Skip Virgin (he-him-his) To Everyone:

The basic understanding of the pathophysiology of the different outcomes is very rudimentary
to me. | think that we can all benefit from a deeper understanding of the disease(s) and
outcomes that will afflict our populations hereinafter. This is a super urgent need that can
transform us.

13:46:43 From Skip Virgin (he-him-his) To Everyone:
Appreciate Mikael asking the provocative question.

13:47:26 From Tom Hudson To Everyone:
Mikael: | think that your comments are appropriate and that any future study should be
selected based on a higher bar in regards to the scientific understanding of the disease.

13:47:49 From dolstem To Everyone:
thanks

13:52:10 From Skip Virgin (he-him-his) To Everyone:
Would 10 experimental medicine trials defining outcome mechanisms save more lives than 2
clinical efficacy trials and cost the same?

13:54:04 From William Pao To Everyone:

| had a separate maybe controversial question re: ACTIV-6. | understand the rationale for
testing those agents but | assume there’ll be a lot of interest in the outcomes as most scientists
would probably say they’d be negative. Is the team prepared for the media coverage on these
studies? [answered below]

13:59:34 From Joni Rutter To Everyone:

@William - yes we are thinking of this. You may have seen the JAMA Internal Medicine paper
on a recent trial (I-TECH), which was negative. ACTIV6 topline results are not out yet, but it did
use the same dose as this trial. The trial Pls are ready for the media coverage and have been
doing interviews over the course of the trial.

14:05:57 From William Pao To Everyone:
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Thanks - sounds like you have it under control!

14:23:11 From Skip Virgin (he-him-his) To Everyone:
| have a question for this speaker.....

14:24:21 From Matt Hall To Everyone:
My question ; how will sequencing not be available? | think sequencing & variant ID for each
study participant is critical in trials. [answered in discussion]

14:28:03 From dolstem To Everyone:
didn't this look like a failed phase 2...why to go to phase 3 [answered in discussion]

14:28:56 From Skip Virgin (he-him-his) To Everyone:

| am not sure if there is time for a question. | think inclusion of mAb treated persons as
placebos (did | get that right) is quite concerning. The Cmax for the mAbs may be in excess of
the concentrations for a mAb in serum or tissue. So assuming that a large loss in neutralization
potency is equivalent to a placebo is not appropriate to me without assessment of the PK of the
mAbs. [answered in discussion]
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From: Goldie, Christina [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=4511e64a9fcd44db933f961260de0f42-Christina.G]

Sent: 3/29/2022 6:24:58 PM

To: Thomas, Jacqueline [fo=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=3a2c3bbc2bd0426bb3dd8elef7ec3686-Jacqueline.]

Subject: FW: [EXTERNAL] Article - USA today on Rare Diseases

Attachments: Screen Shot 2022-03-29 at 2.10.58 PM.png

From: Claire Murphy <Claire.Murphy@terrapinn.com>

Sent: Tuesday, March 29, 2022 6:20 PM

To: Hatch, Shannon <Shannon.Hatch@fda.hhs.gov>; Goldie, Christina <Christina.Goldie @fda.hhs.gov>
Cc: Grant, April <April.Grant@fda.hhs.gov>; Felberbaum, Michael <Michael.Felberbaum@fda.hhs.gov>
Subject: Re: [EXTERNAL] Article - USA today on Rare Diseases

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you recoghize the
sender and know the content is safe.

Hi all,
I've attached the correct screenshot of the print article in USA today.

Thank you,
Claire

From: Claire Murphy <Claire.Murphy@terrapinn.com>

Sent: Tuesday, March 29, 2022 3:05 PM

To: Hatch, Shannon <Shannon.Hatch@fda.hhs.gov>; Goldie, Christina <Christina.Goldie@fda.hhs.gov>
Cc: Grant, April <April.Grant@fda.hhs.gov>; Felberbaum, Michael <Michael.Felberbaum@fda.hhs.gov>
Subject: Re: [EXTERNAL] Article - USA today on Rare Diseases

Hi all,

The USA Today article featuring Dr. Janet Woodcock is finally out! The attached screenshot is a PDF version of
the physical article in the print copies of USA Today.

Link to Online Article: https://www.futureofpersonalhealth.com/rare-diseases/why-its-an-exciting-time-in-rare-
disease-drug-development/

Please feel free to share on social as you see fit. We are blasting this out today on our channels as well.
Thank you to Dr. Woodcock for contributing as a thought leader to this piece.
Let me know if you have any questions.

Best,
Claire




From: Claire Murphy <Claire.Murphy@terrapinn.com>

Sent: Wednesday, February 23, 2022 4:43 PM

To: Hatch, Shannon <Shannon.Hatch@fda.hhs.gov>

Cc: Grant, April <April.Grant@fda.hhs.gov>; Felberbaum, Michael <Michael.Felberbaum@fda.hhs.gov>
Subject: Re: [EXTERNAL] Article - USA today on Rare Diseases

Hi Shannon,

Received! Thank you for helping to coordinate this internally. We look forward to incorporating Dr.
Woodcock's input for this article.

Best reguards,
Claire

From: Hatch, Shannon <Shannon.Hatch@fda.hhs.gov>

Sent: Wednesday, February 23,2022 4:19 PM

To: Claire Murphy <Claire.Murphy@terrapinn.com>

Cc: Grant, April <April.Grant@fda.hhs.gov>; Felberbaum, Michael <Michael.Felberbaum@fda.hhs.gov>
Subject: RE: [EXTERNAL] Article - USA today on Rare Diseases

Dear Claire,

I’'m writing to provide Dr. Woodcock’s responses for your article on rare diseases. You can download a photo of Dr.
Woodcock here: https://www.flickr.com/photos/fdaphotos/albums/72157632027269586. Kindly reply-all to confirm
receipt of this e-mail.

The following responses can be attributed to Janet Woodcock, M.D., Principal Deputy Commissioner, U.S. Food and
Drug Administration:

I've been involved in rare disease drug development for over 30 years. Things have changed a lot in that time. The 1980-
2000 period brought increased awareness and hope, but limited progress. The genomics revolution brought new
understanding to many rare diseases and true optimism about cures.

What is exciting about the future?

The new tools that are on the horizon—gene therapies, cellular therapies, gene editing technologies—will let us attack
the causes of many rare diseases in ways we couldn’t even imagine previously. These tools could help us treat the cause
of the diseases rather than just help the symptoms, bringing people longer and healthier lives.

Why does it take more than 6 years for the average rare disease to be diagnosed?

Medicine still relies a lot on the “see one, do one, teach one” paradigm. If you’ve never seen one diaghosed, you
probably won’t recognize one when you do see it. We need to use more information technology in diagnosis, not just
rely on standard diagnostics, they often don’t reveal the rare disorder.

How to make rare disease drug development more equitable?

Most of drug development is done by for-profit companies. They have to stay in business, so they need to have
successful programs and get a return on investment. FDA operates incentive programs like Orphan Drug exclusivity to
sweeten the pot, and we also give out grants to help with development costs. Patient groups that help stake
development costs have been successful in some diseases. FDA works with patient groups to develop knowledge about
the disease, its progression, and the kinds of problems it causes, and this can give developers a head start on their
programs, incentivize investment and potentially create more competition in the field.



Best regards,
Shannon

Shannon P. Hatch
Media Relations Director

Office of Media Affairs

Office of External Affairs

.8, Food and Drug Administration
Mobile: 202-510-1973

From: Claire Murphy <Claire.Murphy@terrapinn.com>
Sent: Monday, February 7, 2022 5:54 PM

To: Goldie, Christina <Christina.Goldie@fda.hhs.gov>

Cc: Woodcock, Janet <Janet.Woodcock@fda.hhs.gov>
Subject: [EXTERNAL] Article - USA today on Rare Diseases

CALTION: This email originated from outside of the organization. Do not click links or open attachments unless you recognize the
sender and know the content is safe.

Dear both,

The World Orphan Drug Congress USA is collaborating with MediaPlanet for a massive article for Rare Disease
Day in USA Today print and several digital publications.

Dr. Woodcock, would you be interested in providing a quote for the prompts below? Here is a list of questions
and information on the article:

Questions:

1. What is the most important medical advancement in rare diseases in the last 5 years?

2 What do you think is most exciting about the future of rare disease drug development?

3. Why do rare diseases take 6 years on average to diagnose? How can this be improved?

4 What challenges do we need to overcome to make rare disease drug development more equitable?

Kindly let me know by Thursday 2/10 if this would be of interest.

World Orphan Drug Congress USA 2022| Editorial Contribution Overview & Guidelines
Final Content Deadline: February 23™

Word Count: 50-100 words per answer*
e 2 questions per Panelist will be featured in print, extended answers and all questions to be featured digitally
Photo: Headshot required - to be shown next to quotes

Exposure: Article will run within print campaign (150k minimum copies within USA Today) and will be
featured indefinitely on digital campaign site featured on Future of Personal Health (100k monthly unique
visitors, health-interested consumers)

Development: Article written by Mediaplanet journalists/WODC to get responses from experts




Happy to answer any questions!

Best,
Claire

Claire Murphy
Production Director
Terrapinn Inc.

110 William St, 25% F1. | New York, NY 10038

T | +1646619 1784

E | claire.murphy@terrapinn.com

W | www.terrapinn.com
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High-Level Meeting Summary

The ACTIV-2/-3/-6 Trial Oversight Committee (TOC) heard status updateson ACTIV-2, ACTIV-3,
and ACTIV-6 trials; the emerging SARS-CoV-2variant landscape; and the outcomes of a recent
agent prioritization meeting for ACTIV-3/-3b.

Trial Accrual Updates

ACTIV-2

ACTIV-2 has closed enrollment, having opened 147 sites and enrolled 734 patients (including
367 each to SAB low dose and REGEN-COV)in the Phase Il study underVersion 7 of the master
protocol. In total, ACTIV-2enrolled 4,044 patients, including 1,079 to Lilly and 624 to Brii Bio for
its Phase |1l study, as well as 319 to Lilly, 222 to Brii Bio, 94 to AZ IV, 164 to AZIM, 167 to
Camostat, 163 to Synairgen, 149 to SAB (high dose), 156 to SAB (low dose), and 173 to RU/BMS
forits Phase Il study.

The ACTIV-2 team is working on a letter of amendmentfor Version 8 of the master protocol,
with a focus on following up with participants who have already enrolled in the trial.

Synairgen had previously met graduation criteria for ACTIV-2 but will not be moving forward.
Dr. Stacey Adam forecasted that the next TOC meeting on March 30 may include discussion
about the potential onboarding of Synairgen in ACTIV-6.

ACTIV-2b/-2¢/-2d

The ACTIV-2b team continues to work with Molecular Partners/Novartis to launch the Phase Il
evaluation of their DARPin agent in low-risk individuals. Though currently pursuit of this trial is
on hold pending the outcome of government appropriations decisions.

The ACTIV-2d team continues to move quickly toward launch with the Shionogi agent, pending
feedback from FDA. FPI is anticipated in the last week of March or first weekin April.

ACTIV-3

ACTIV-3 has closed enrollment, having registered 53 sites, opened 39 sites, and enrolled a total
of 3,067 patients. At the next TOC meeting on March 30, the ACTIV-3 team will present
unblinded data for the Pfizerand Molecular Partners/Novartis agents, which enrolled a total of
58 and 496 patients, respectively. The ACTIV-3 team is analyzing safety data through Day 28 in
an effort to understand the divergent recommendations from the DSMB and FDA regarding
continued enrollment in the study. In addition, the team has decided to expand its overall
report on the Pfizer agent to include data from 90 days of follow-up.

The ACTIV-3team has continued to collaborate with the ACTIV-1 and ACTIV-5teams to develop
a new trial platform, which would involve 80-90 sites in the United States and Latin America.
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ACTIV-3b
The ACTIV-3b sub-study has registered 43 sites, opened 39 sites, and enrolled 465 participants.
Dr. Samuel Brown noted that none of the trial sites currently have COVID-19 patients in the ICU.

Trial Expansion

The ACTIV-3b team has been meeting with AstraZeneca (AZ) to discuss the potential expansion
of TESICO to include additional study of its monoclonal antibody (mAb) cocktail, Evusheld,
following the agent’s promising performance in TICO. In addition, the Agent Prioritization
Committee met last week to review nine other candidates for potential entry into ACTIV-3/-3b.
The committee recommended only one reviewed candidate, prostacyclin, for further
consideration, in light of recent data on its use for COVID-19 ARDS. Dr. Brown acknowledged
that prostacyclin has a long history of use in ARDS patients and would therefore be familiar to
hospital staff, but contrasted its relatively involved route of administration with the ease of
administering the AZ mAb. The committee similarly agreed that onboarding the AZ agent into
ACTIV-3b would be a better selection than prostacyclin. FNIH will share with the TOC the full
Agent Prioritization Committee review of all nine considered candidates.

VATICO

Enrollment to VATICO has been stopped due to VATICO’s reliance on randomization of patients
to TICO. Although VATICO likely did not enroll enough patients for a full analysis, the trial team
plans to write a manuscript based on lessonslearned to inform future similar trials.

ACTIV-6

ACTIV-6 has opened 93 sites and enrolled 3,477 participants, including 740 to fluvoxamine and
73 to ivermectin 600; the ivermectin 400 and fluticasone arms completed accrual with final
totals of 1,537 and 1,127 participants, respectively (note: enrollment numbers do not include
shared placebo controls). As with other ACTIV trials, weekly accrual has slowed for ACTIV-6, and
the DSMB canceled its meeting scheduled for next week due to insufficient new enrollment.
However, ivermectin enrollment continues to outpace fluvoxamine enrollment due to both
participant preference and DDI-related eligibility criteria for fluvoxamine. Nonetheless, ACTIV-6
has reached 75 percent of its target enrollment for the shared placebo in the fluvoxamine arm.
Diversity among enrolled participants remains a challenge for ACTIV-6, which has recently seen
a slight decrease in enrollment of Black participants and a slight increase in enrollment of Latinx
participants.

Final follow-ups for the closed ivermectin 400 and fluticasone arms have beencompleted and
data analysis is underway, with unblinding anticipated in April and topline results shortly
thereafter. The ivermectin 400 results will be announced separately from the fluticasone results
pera request from GSK. The ACTIV-6team is planning a stakeholder meeting that will include
the trial's community engagement partners to solicit feedback on the results dissemination
plan.

The ACTIV-6team is also working to finalize trial arms for the combination of fluticasone and
fluvoxamine as well as montelukast. The team has fulfilled a requestfrom GSK to provide a

2
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restatement of the rationale for the proposed combination as well as the decision to increase
the dose of fluvoxamine relative to the current fluvoxamine-only trial arm. The combination
arm is expected to launch in late April or early May, pending finalization of contracts and
shipment of drug supply. For the montelukast arm, drug supply has beenreceived by the drug
depot and is ready for distribution, pending acquisition of a placebo agent. The ACTIV-6team is
negotiating with Thermo Fisher to manufacture the placebo, which may take 6-8 weeks.

Emerging SARS-CoV-2 Variants

The frequency of the BA.2 sublineage of Omicron continues to increase in the EU and is
suspectedto have been the predominant variant in a recent Hong Kong outbreak. CDC
wastewatersurveillance has revealed arise in overall positivity rates despite the lack of a
corresponding increase in reported cases, suggesting that this milder variant is present in the
United States; whetherrates of BA.2 will rise domestically is unclear. Overall SARS-CoV-2 case
rates are declining in the United States, whereas trendsin the UK have been harder to
interpret. Differencesacross countries in both case rates and in ways of counting cases make it
difficult to know what direction variants like BA.2 are headed.
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Appendix A: Participants List

TRIAL OVERSIGHT COMMITTEE MEMBERS

Christina Barkauskas, MD, Assistant Professor of Medicine, Duke University

Samuel Bozzette, MD, PhD, (notinattendance) Chief Medical Officer, NCATS

Samuel M. Brown, MD, MS, Principal Investigator, ACTIV-3B and Associate Professor of Medicine,
University of Utah

Elizabeth Church, PhD, Deputy Director, Therapeutics Research Program, DAIDS, NIAID

Nakela Cook, MD, MPH, (not in attendance) Executive Director, PCOR!

Judith Currier, MD, Professor of Medicine, Division of Infectious Diseases, UC Los Angeles

Sarah Dunsmore, PhD, Program Director, Division of Clinical Innovation, NCATS

Ann Eakin, PhD, Senior Scientific Officer, Concept Acceleration Program, NIAID

Emily Erbelding, MD, MPH, Director, Division of Microbiology and Infectious Diseases, NIAID

William Erhardt, MD, (not in attendance) Clinical Advisor to ACTIV-2 and CEO, Soundview Pharmaceutical
Consultants

Josh Fessel, MD, PhD, Senior Clinical Advisor, NCATS

David C. Goff, MD, PhD, Director, Division of Cardiovascular Sciences, NHLB!

Adrian Hernandez, MD, (not in attendance) Vice Dean and Executive Director, Duke Clinical Research
Institute

Elizabeth {Libby) Higgs, MD, MIA, DTM&H, Global Health Science Advisor, NIAID

James P. Kiley, PhD, (not in attendance) Director, Division of Lung Diseases, NHLBI

Peter Kim, MD, (not in attendance) Director, Therapeutics Research Program, DAIDS, NIAID

H. Clifford Lane, MD, Deputy Director for Clinical Research and Special Projects, NIAID

Jens D. Lundgren, MD, (not in attendance) Professor of Viral Diseases, University of Copenhagen and
Executive Committee Member, INSIGHT

Susanna Naggie, MD, (not in attendance) Vice Dean for Clinical Research and Associate Professor of
Medicine, Duke University

James D. Neaton, PhD, Professor of Biostatistics, University of Minnesota

Sarah Read, MD, Deputy Director, DAIDS, NIAID

Erica Ollmann Saphire, PhD, (not in attendance) Professor, La Jolla Institute for Immunology

David (Davey) Smith, MD, Professor of Medicine, UCSan Diego

Janet Woodcock, MD, (notin attendance) Acting Commissioner, FDA

OTHERINVITED ATTENDEES

Brittany Chao, PhD, Scientific Special Assistant to the NIH Principal Deputy Director, Office of the Director,
NIH

Ashley Parker-Gordon, PhD, Health Science Policy Analyst, NIH

Erin Holve, PhD, Chief Research Infrastructure Officer, PCORI!

FNIH STAFF
Stacey Adam, PhD, Associate Vice President, Research Partnerships, FNIH
Joseph P. Menetski, PhD, Vice President, Research Partnerships, FNIH

Alex Cwalina, Business Technology Analyst, Deloitte
Serena Melton, Senior Consultant, Deloitte

Alex Sorosa, Business Analyst, Deloitte

Caroline Yarbrough, Analyst, Deloitte
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Caroline Sferrazza, MS, Writer, Rose Li and Associates, Inc.
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Appendix B: Chat Log

From Samuel Brown to Everyone at 3:24 PM

Glad to think about it. It’s in common clinical use.

From christina.barkauskas@duke.edu to Everyone at 3:25 PM

Results of a recent study of prostacyclin use in COVID ARDS are in AIRCCM. PubMed: 34813414
From Samuel Brown to Everyone at 3:27 PM

e 28-day mortality was 21.9% versus 43.6% in the prostacyclin and the placebo groups,
respectively (risk ratio, 0.50; 95% Cl, 0.24 to 0.96; P = 0.06)




From: Cohen, C. Lee [/O=EXCHANGELABS/OU=EXCHANGE ADMINISTRATIVE GROUP
(FYDIBOHF23SPDLT)/CN=RECIPIENTS/CN=96B23AF7B7D740D291E23AECACEB3D7F-CAITLIN.COH]

Sent: 4/11/2022 5:02:27 PM

To: Colonius, Tristan [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=2b3590c046734a2e928858bd579ed852-Tristan.Col]; Woodcock, Janet
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=7b0453354a9a427db0a66a86c7a36f3d-Janet.Woodc]; Tierney, Julia
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=1160d300bc4248b790ded292a082e9a8-Julia.Tiern]; Safford, Melissa
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=662886bbfbc7441dae59de74071cec71-Melissa.Saf]

Subject: RE: Authorizer/Appropriator doc for clearance

Attachments: Public version Supp report example 3.10.22.docx

Thank you!

Tristan, | sent you a time to catch up tomorrow morning. Julie, | totally understand your reservations on talking about
any expedited process, and glad to hear any suggestions. Dr Woodcock, thank you for your FDA-speak translation, | am

a non-native speaker and google translate has not yet created that service

One question for Dr. Woodcock: when you say “this will work well for the public doc” does that mean that you do not
wish to also do a separate document for a general audience? In parallel I've been working on a ~10pg simpler-language
version for a general public audience with white space/graphics/text boxes, though | was waiting for the cleared
approp/authorizer version to finish the wording. A rough draft of that version is attached here. OEA has already started
doing some of the graphical work on this because the design will take a lot of time, so if we don’t think it’s useful to do
two versions (a general audience version and authorizer/appropriator version) let me know.

Thank you again,
Lee

From: Colonius, Tristan <Tristan.Colonius@fda.hhs.gov>

Sent: Monday, April 11, 2022 1:46 PM

To: Woodcock, Janet <Janet.Woodcock@fda.hhs.gov>; Cohen, C. Lee <Caitlin.Cohen@fda.hhs.gov>; Tierney, Julia
<Julia.Tierney@fda.hhs.gov>; Safford, Melissa <Melissa.Safford@fda.hhs.gov>

Subject: RE: Authorizer/Appropriator doc for clearance

Yes — why don’t you mention at Exec Comm tomorrow and | will help to set this in motion afterwards. Lee —let’s find
time to connect and talk more.

From: Woodcock, Janet <Janet. Woodcock@fda.hhs.gov>

Sent: Monday, April 11, 2022 1:35 PM

To: Cohen, C. Lee <Caitlin.Cohen@fda.hhs.gov>; Tierney, Julia <Julia.Tierney@fda.hhs.gov>; Safford, Melissa
<Melissa.Safford@fda.hhs.geov>; Colonius, Tristan <Tristan.Colonius@fda.hhs.cov>

Subject: RE: Authorizer/Appropriator doc for clearance

| think this is a great document! Love the format since it really calls out how the supplementals are, well, supplemental
to base approps! This will work well for the public doc. |imagine clearance will be a nightmare. | have edited the
document to conform more with FDA-speak about things, hopefully this will help. After incorporating the edits, | would
send to the various Center Directors {or their exec sec) and other appropriate people you mention below such as the
OCS folks, OPPLIA and so forth and give them a hard deadline such as a week. I'm not sure Sharepoint will work, maybe
just ask them for edits, since each will concentrate on different parts. Then once we have reconciled the comments (I
can help on this), we can re-clear thru OC. Ask them please no line edits unless there is a mistake, people will want to re-
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High-Level Meeting Summary

The ACTIV-2/-3/-6 Trial Oversight Committee (TOC) heard status updateson ACTIV-2, ACTIV-3,
and ACTIV-6 trials; and discussed the implications of FDA’s requestto not enroll patients eligible
for PAXLOVID treatment into ACTIV-2d, as well as the BA.2 status in the United States.

Trial Accrual Updates

The main ACTIV-2 study has ended and ACTIV-2b, -2¢, and -2d are on hold perdirection from
FDA. ACTIV-3 has not enrolled new patients or incorporated new drugs into its pipeline since
the previous TOC meeting. ACTIV-3b has enrolled 467 participants. ACTIV-6 has activated 91
sites and enrolled a total of 3,665 participants (1,537 to the low dose ivermectin arm, 813 to
the fluvoxamine arm, 1,127 to the fluticasone arm, and 208 to the high dose ivermectin arm).
The low dose ivermectin and fluticasone arms have completed enrollment and topline results
are expectedsoon. The ACTIV-6team continues to improve enrollment of participants from
diverse and underrepresented populations.

ACTIV-2 Updates

The ACTIV-2 team met with FDA today to discuss the ACTIV-2d trial design. During this meeting,
FDA requested that ACTIV-2d pause enrollment into the Shionogi study, which was open but
had not yet enrolled its first patient. FDA explained that individuals eligible to receive PAXLOVID
within the United States are no longer eligible for enrollment in placebo-controlled trials such
as ACTIV-2d, regardless of whetheror not those individuals actually seekto obtain PAXLOVID
treatment. This change is a result of PAXLOVID'sincreasing availability within the United States,
which makes it unethical to withhold standard of care treatment. This decision likely precludes
ACTIV-2d’s ability to conduct any trial of Shionogi’s product within the United States, because
the product has known drug-drug interactions with PAXLOVID that would preventthe use of
PAXLOVID as a standard of care treatment. In addition, the patient population eligible for
PAXLOVIDin the United Statesis very broad according to NIH guidelines and thus the remaining
population ineligible for PAXLOVID treatment—and eligible for the trial—would be very small.
FDA also imposed an additional requirementthat the ACTIV-2D patient population include only
individuals who are ineligible to receive PAXLOVID and required these individuals to receive
remdesivir or another effective standard of care antiviral treatment. Thus, ACTIV-2d will likely
need to focus on ex-U.S. enrollment to complete its study. The implications of FDA’s direction
will likely begin to affect other placebo-controlled trials, including ACTIV-6.

Discussion

Participants noted that the FDA’s request removes patients’ autonomy to choose whether they
wish to entera clinical trial: even patients who do not wish to seek PAXLOVID treatment are
now ineligible for most trials because of their sheereligibility to obtain PAXLOVID. Participants
noted that the NIH guidelines regarding PAXLOVID are very broad and reiterated that guidelines
do not constitute standard of care.
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Dr. Cliff Lane suggested requesting an ethics consult from the NIAID Bioethics department
regarding the FDA request. Dr. Peter Kim noted that when ACTIV made a similar requestfor
another study, the NIAID Bioethics departmentoffered a different opinion than FDA but that
opinion did not ultimately alter FDA's decision.

Dr. Lane suggested drafting a TOC recommendation letter requesting review by the FDA
Advisory Committee of the FDA’s request; Dr. Janet Woodcock recused herself from discussion
and next steps regarding this topic. Dr. Emily Erbelding seconded Dr. Lane’s suggestion and thus
Drs. Lane and Stacey Adam will draft a recommendation letter on the TOC's concerns regarding
the FDA’s recentrequest to preclude PAXLOVID-eligible individuals from enrolling in the ACTIV-
2d trial; the draft letter will be shared with TOC membersfor review before being submitted to
Dr. John Farley. If needed, the letter will subsequently be escalated to CDER and CBER
leadership.

Participants noted that some studies have shownthat some patients exhibit symptom
worsening after PAXLOVID, indicating that a better understanding of the necessary duration of
PAXLOVID treatment may be needed.

Dr. Kim expressed ethical concerns regarding the need to focus on ex-U.S. enrollment now that
a placebo-controlled trial for the Shionogi product cannot be conducted in the United States.
Participants secondedthese concerns, noting that the patient populations must be enrolled in
regions where the tested agent will eventually be broadly available for treatment, given the
ACTIV-2 requirementthat studied agents be made broadly available in enrolling regions after
the ACTIV study concludes. Dr. Erbelding recommended that the ACTIV-2 team engage with its
Community Advisory Board to discuss this topic.

ACTIV-3/3b Updates

The VATICO study has closed and the Evaluation of Point of Care (EPOC) study will opensoon.
The ACTIV-3 team is working to finalize the STRIVE master protocol by early May and to submit
it for FDA review by the end of May. The team is in discussions with Shionogiand AstraZeneca
to include their agents in the first two STRIVE study arms. During the previous TICO study on
the AstraZenecaagent, the ACTIV-3 team identified a patient subgroup that exhibited more
therapeutic benefitthan others. This subgroup, which included patients that required high-flow
nasal cannula/non-invasive mechanical ventilation oxygen supplementation, will be the focus of
the AstraZeneca STRIVE study arm.

ACTIV-3b has enrolled 367 patients. The ACTIV-3b team is ready to activate sites in Brazil, with
enrollment to begin in July, and is working to train site staff and ship agent to sites.

Discussion

Dr. Adam confirmed that the TOC will provide oversight for the new STRIVE master protocol.
Because STRIVE will include sites previously included in the ACTIV-1and -5 networks,
representatives from those master protocols will be invited to join the TOC.
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ACTIV-6 Updates

ACTIV-6is currently enrolling into its fluvoxamine and high dose ivermectin study arms. The
ACTIV-6team will unblind data from the low dose ivermectin arm on April 22 and soon after
will unblind data from the fluticasone arm. Manuscripts on the results from the low dose
ivermectin and fluticasone studies have beendrafted and are awaiting the final unblinded data
before submission. Press releases organized by the team and NCATS will be released shortly
after the data unblinding for both study arms.

The ACTIV-6 team continues to work to open a dual fluvoxamine/fluticasone arm and a
montelukast arm. The fluvoxamine/fluticasone protocol was submitted to FDA on March 18 and
all contracts have been executed. The team is now working to reevaluate the budget forthe
montelukast study arm.

Variant Updates
BA.2 continues to be the dominant SARS-CoV-2variant within the United States, accounting for
approximately 60-70 percentof cases.
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Appendix A: Participants List

TRIAL OVERSIGHT COMMITTEE MEMBERS

Christina Barkauskas, MD, Assistant Professor of Medicine, Duke University

Samuel Bozzette, MD, PhD, (notinattendance) Chief Medical Officer, NCATS

Samuel M. Brown, MD, MS, Principal Investigator, ACTIV-3B and Associate Professor of Medicine,
University of Utah

Elizabeth Church, PhD, (not inattendance) Deputy Director, Therapeutics Research Program, DAIDS,
NIAID

Nakela Cook, MD, MPH, (not in attendance) Executive Director, PCOR!

Judith Currier, MD, Professor of Medicine, Division of Infectious Diseases, UC Los Angeles

Sarah Dunsmore, PhD, Program Director, Division of Clinical Innovation, NCATS

Ann Eakin, PhD, (not in attendance) Senior Scientific Officer, Concept Acceleration Program, NIAID

Emily Erbelding, MD, MPH, Director, Division of Microbiology and Infectious Diseases, NIAID

William Erhardt, MD, (not in attendance) Clinical Advisor to ACTIV-2 and CEO, Soundview Pharmaceutical
Consultants

Josh Fessel, MD, PhD, (not in attendance) Senior Clinical Advisor, NCATS

David C. Goff, MD, PhD, (not in attendance) Director, Division of Cardiovascular Sciences, NHLB!

Adrian Hernandez, MD, (not in attendance) Vice Dean and Executive Director, Duke Clinical Research
Institute

Elizabeth {Libby) Higgs, MD, MIA, DTM&H, Global Health Science Advisor, NIAID

James P. Kiley, PhD, Director, Division of Lung Diseases, NHLBI

Peter Kim, MD, Director, Therapeutics Research Program, DAIDS, NIAID

H. Clifford Lane, MD, Deputy Director for Clinical Research and Special Projects, NIAID

Chris Lindsell, PhD, (not in attendance) Professor, Vanderbilt University Medical Center

Jens D. Lundgren,MD, Professor of Viral Diseases, University of Copenhagen and Executive Committee
Member, INSIGHT

Susanna Naggie, MD, Vice Dean for Clinical Research and Associate Professor of Medicine, Duke
University

James D. Neaton, PhD, Professor of Biostatistics, University of Minnesota

Sarah Read, MD, Deputy Director, DAIDS, NIAID

Erica Ollmann Saphire, PhD, (not in attendance) Professor, La Jolla Institute for Immunology

David (Davey) Smith, MD, Professor of Medicine, UCSan Diego

Janet Woodcock, MD, Acting Commissioner, FDA

INVITED PARTICIPANTS

Brittany Chao, PhD, Scientific Special Assistant to the NIH Principal Deputy Director, Office of the Director,
NIH

Erin Holve, PhD, Chief Research Infrastructure Officer, PCORI!

Karen Martins, PhD, Acting Branch Chief, BARDA

FNIH STAFF
Stacey Adam, PhD, Associate Vice President, Research Partnerships, FNIH

Alex Cwalina, Business Technology Analyst, Deloitte
Serena Melton, Senior Consultant, Deloitte

Alex Sorosa, Business Analyst, Deloitte

Caroline Yarbrough, Analyst, Deloitte

Bethany Stokes, MS, Writer, Rose Li and Associates, Inc.
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Appendix B: Chat Log

From Sarah Dunsmore to Everyone 03:17 PM

Thanks for the heads up Davey, Judy, ACTIV-2 team!

From Dr. Susanna Naggie (she/her) to Everyone 03:20 PM
Yes thank you ACTIV-2. Sorry to hear about this.

From Davey Smith to Everyone 03:25 PM

Less than half my patients finish their Paxlovid course...
Thanks for the discussion and effort. Very helpful

From Currier, Judith S. to Everyone 03:25 PM

Agree with Davey-thanks very much for the support and actions.




From: Tierney, Julia [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=1160d300bc4248b790ded292a082e9a8-Julia.Tiern]

Sent: 4/22/2022 10:29:24 PM

To: Woodcock, Janet [/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=7b0453354a9a427db0a66a86c7a36f3d-Janet. Woodc]; Cohen, C. Lee
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=96b23af7b7d740d291e23aecaceb3d7f-Caitlin.Coh]; Colonius, Tristan
[/o=Exchangelabs/ou=Exchange Administrative Group
(FYDIBOHF23SPDLT)/cn=Recipients/cn=2b3590c046734a2e928858bd579ed852-Tristan.Col]

Subject: RE: Clean copy of Supp report

Attachments: Authorizers and Appropriators Supp Report 4.22.22 (jct).docx

Just to echo, Janet, this is really quite impressive. Thank you so much for this hard work.

| have some edits attached. Also, would you mind providing me with the clearance legend since | wasn’t on those
chains. I'd like to make sure that we’ve gotten review by everyone who needs to and be able to answer any questions if
asked.

On hand sanitizers, | hate the thought of you trying to recreate the wheel. | would be very surprised if there wasn’t
already a summary in an issue paper, perhaps kept by OL, on this topic. Whatever we present to Dr. Califf, | think the
takeaway isn’t just what we did, but the fact that FDA lacks mandatory drug recall authority, and so our response,
although valiant, was somewhat hampered - we could have acted more quickly with that authority. Perhaps you could
ask CDER or OCC to add a sentence or two on that.

From: Woodcock, Janet <Janet.Woodcock@fda.hhs.gov>

Sent: Friday, April 22,2022 9:51 PM

To: Cohen, C. Lee <Caitlin.Cohen@fda.hhs.gov>; Tierney, Julia <Julia.Tierney @fda.hhs.gov>; Colonius, Tristan
<Tristan.Colonius@fda.hhs.gov>

Subject: RE: Clean copy of Supp report

Lee | think this is truly fabulous. You have accomplished what we tried to do without success for a year! | have one small
comment on the document, put in a bubble. Really clear explication and gives an appreciation of the scope of our
efforts. BRAVO! jw

From: Cohen, C. Lee <Caitlin.Cohen@fda.hhs.gov>

Sent: Friday, April 22,2022 7:19 PM

To: Woodcock, Janet <Janet. Woodcock@fda.hhs.gov>; Tierney, Julia <Julia.Tierney@fda.hhs.gov>; Colonius, Tristan
<Tristan.Colonius@fda.hhs.gov>

Subject: Clean copy of Supp report

Hello All,

Attached is a clean copy of the supp report, cleared by all, including OCC and OEA. The only thing not finished is tallying
the totals in the charts and cross-linking to the index (I'll do tomorrow) and design work by OEA (in progress, they'll fill it
in when “pens down”).

. Julie, would you like to read through and give me any final edits?

. | will cut-paste the highlights into 1-2 pages for Dr. Califf and send it to you and OCA first thing tomorrow
morning. | drafted a paragraph using mostly pre-cleared language on the methanol poisoning issue as per Dr. Cavazzoni
and Dr. Califf’s request on today’s budget hearing briefing, and asked CDER/ORA/OCC to clear it, but that probably will
not happen until Monday. The draft of that is cut-pasted below.



Thank you,
Lee

Thanks,
Lee

Methanol Poisoning from Hand Sanitizers:
The below language is *not yet cleared™* by the centers, but | drafted it using mostly pre-cleared language in italics,
borrowed from this press alert. Non-italicized points/data are from the FDA historian.

In June 2020 FDA received over 700 reports of poisonings, including at least 17 deaths,* from hand sanitizer products
that were labeled to contain ethanol (also known as ethyl alcohol) but tested positive for methanol contamination.
Methanol, or wood alcohol, is a substance that can be toxic when absorbed through the skin and life-threatening when
ingested. The FDA’s analyses of alcohol-based hand sanitizers imported from Mexico found 84% of the samples analyzed
by the agency from April through December 2020 were not in compliance with the FDA’s regulations. The agency
responded by proactively working with over 3000 manufacturers to ascertain the scope of the problem, issuing a
quidance, encouraging retailers to remove violative products, and providing safety toolkits in multiple languages to
consumers and health care professionals. The FDA coordinated directly with Mexican government to issue 14 warning
letters and work with companies to recall over 250 violative products. In January 2021, FDA issued an import alert for all
alcohol-based hand sanitizers manufactured in Mexico, the first time the FDA has issued a countrywide import alert for
any category of drug product.

*[[Dr. Cavazzoni on today’s briefing mentioned 20 deaths, there are popular media reports of FDA spokesperson stating
17 deaths as of October 2020, and CDC/MMWR journal articles citing 4-5 at a time, but if there’s a more recent
acceptable citation for that number it would be good to include]]

C. Lee Cohen, MD MBA (she/her)
Scientific Advisor, Strategic Initiatives Team, Office of the Commissioner

Drug Administration
{cell)
Caitlin. Cohen@fda.hhs.gov

I8 U.S. FOOD & DRUG

ADMINISTRATION

IGOTMY [

COVID-19

VACCINATION




FDA COVID-19 Supplemental
Supported Initiatives

April 2022

[PAGE \* MERGEFORMAT|






