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Disclosure
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M.D.
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relevant. She has received research grant support to UCSF for NIH sponsored studies
from Astra Zeneca, Merck, Serono, Gilead, Lilly and Novartis. These relationships have

been mitigated through peer-review of presentation
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financial relationships with ineligible companies whose primary business is producing,
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This activity has not received commercial support.
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Agenda

« State of COVID-19 in California
e Erica Pan, M.D., MPH
 John Openshaw, M.D.

« QRA

* [njectable Monoclonal Antibodies:
New options for the outpatient
setting

« Annie Luetkemeyer, M.D.

c Q&A
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Continuing Medical Education (CME) Offered

Learning Objectives:

e Summarize the current epidemiology of COVID-19 in California

Interpret vaccination progress in California, including pediatric vaccines and

boosters.

Summarize the status of COVID-10 variants including Omicron.

Discuss outpatient therapeutics and their models, including monoclonal antibodies

with patients.
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Kimberly Newell Green M.D. - Moderator

Immediate Past President,
San Francisco Marin Medical

Society

Associate Clinical Professor,
University of California, San

Francisco
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Agenda

. Omicron Variant

. COVID-19 Epidemiology In
California

. Testing

. Therapeutics in California


Presenter
Presentation Notes
Omicron
	Timeline & South Africa background to current
	Why did SA sound the alarm/what were they worried about? Why a VOC?
	# mutations/predicted impact – with mutations graphic
Increase in cases/variant
Hospitalization trends
Travelers and I&Q
Impact on testing, vaccines, tx
	


Initial Concern in South Africa -> WHO

. B.1.1.529 genomes produced
from samples collected 11/12-20
- Gauteng, SA (n=77)
- Botswana (n=4)
- Hong Kong (n=1, traveler from SA)

.- Early signs from laboratories that
B.1.1.529 rapidly increased in
Gauteng and may already be
present in most provinces


Presenter
Presentation Notes
Wednesday 24 November – Detailed analysis of the NHLS data, more genomes produced at KRISP and NICD, support the new variant to be concerning. Informed DSI and NDoH. - Wednesday 24 November – First news reports from similar variant found in Botswana and China (from SA traveler) from sequences in databases on 23 November. - Thursday 25 November – 8 am presentation to ministers of NDoH and DSI, 10:30 to president. 1pm talking to media - Friday 26 November – Requested and approved an urgent sitting of WHO TWG on virus evolution.


B.1.1.529 (Omicron) Timeline & Trends

New increase in S-

 11/24-B.1.1.529 first reported gene target failure
to WHO by South Africa. noted in Mid-Nov

« 11/25- UK designates B.1.1.529 as Rapid increase in
a Variant Under Investigation proportion in
(VUI). multiple provinces

e 11/26 — WHO classified B.1.1.529
as a VOC and name it Omicron.

e 11/27 — Omicron confirmed in 8

countries. (Onzqilcf n)
33%
e 12/1-1%casein CA and US

confirmed in an SF traveler from
South Africa


Presenter
Presentation Notes
21K clade, thought to be derived from 20b clade

Rapid rise in frequency, Potential bias:  SA contributes hihgh proportion of sequence data, SGTF targeted sequencing

https://www.krisp.org.za/manuscripts/25Nov2021_B.1.1.529_Media.pdf
https://nextstrain.org/ncov/gisaid/north-america?dmin=2020-12-07&f_region=Africa



Presenter
Presentation Notes
• Multiple RBD and NTD mutations associated with resistance to neutralizing antibodies (and therapeutic monoclonal antibodies) • Cluster of mutations (H655Y + N679K + P681H) adjacent to S1/S2 furin cleavage site – associated with more efficient cell entry → enhanced transmissibility • nsp6 deletion (Δ105-107) – similar to deletion to Alpha, Beta, Gamma, Lambda – may be associated with evasion of innate immunity (interferon antagonism) → could also enhance transmissibility • R203K+G204R mutations in nucleocapsid - seen in Alpha, Gamma, Lambda – associated with increased infectivity


Confirmed and Probable Cases of New Coronavirus variant B.1.1.529 (Omicron)
Published 12/6/21

https://newsnodes.com/nu tracker



Presenter
Presentation Notes
Omicron (lineage B.1.1.529) is a new SARS-CoV-2 variant that was designated as a Variant of Concern by the WHO on November 26, 2021

Omicron was first identified in South Africa and Botswana with earliest specimen collection dates of November 9, 2021

November 26, the US Government  issued a proclamation imposing new travel restrictions for immigrant and noncitizens travelers into the US from the several countries in Southern Africa (Republic of Botswana, the Kingdom of Eswatini, the Kingdom of Lesotho, the Republic of Malawi, the Republic of Mozambique, the Republic of Namibia, the Republic of South Africa, and the Republic of Zimbabwe)

As of 12/6, Globally there are 1,354 confirmed cases and >55,820 probable cases worldwide. (Most in S. Africa)


https://newsnodes.com/nu_tracker

Omicron in the US and CA as of 12/6/21

At least 10 confirmed Omicron cases: 1 San Francisco

(traveler), 3 LAC (traveler), 1 Long Beach, 5+ Alameda

Alameda County Outbreak —

e 12 cases, 5 confirmed omicron variant, 2
indeterminate, 5 pending.

o All fully vaccinated, many boosted. All known
cases symptomatic. No hospitalizations, no
deaths.

13 additional contacts identified in CA.

Exposure event likely a wedding in Wl on 11/27.
Size of wedding 100+, both masked & unmasked
events.

o Suspected index case had recently returned from
Nigeria on 11/24. No other international travel.

Wastewater Surveillance — HV69-70 mutation detected

e Sacramento sewershed on 11/30 and on 12/2, as well as from Merced wastewater taken on
11/25, detected low copies of HV69-70 deletion mutation, Omicron confirmed

e Will be monitoring if the concentration increases or if this is sporadic detection.



Presenter
Presentation Notes
Cases confirmed in 18 US states as of 12/7
CA data updated from 12/7 Sit Rep (12/6 data)

https://www.cdc.gov/coronavirus/2019-ncov/variants/omicron-variant.html

US Omicron cases as of 10am 12/6/2021

< San Francisco Co.

< Los Angeles Co.

:|> < Alameda Co. outbreak

Courtesy of Emily Smith, Theiagen Genomics




Slide courtesy of Dr. John Brooks, CDC



Work needed to understand impact on:

o2 o M |
0«4 & Transmissibility Iﬂ: Disease Severity
e

\%y Vaccines Diagnostics
E’r
Risk of Reinfection Treatments
a»



https://www.krisp.org.za/manuscripts/25Nov2021_B.1.1.529_Media.pdf

Omicron: Infection and Clinical lliness

The variant has infected:
Fully vaccinated persons (including boosted persons)
Persons recovered from Delta variant SARS-CoV-2 infection

No systematically collected data yet on:
Spectrum of signs, symptoms, and severity

South African public health authority has not officially reported any
worrisome increase in hospitalizations, ICU admissions, or deaths,
but still early

Many anecdotal report that iliness is mild but most cases thus far
seem to be young adults and travelers

Early reports of less O2 requirement & ventilation during this wave
In S. Africa



COVID-19 Dalily Case Rates, Hospitalization
Census and ICU Census - South Africa




Omicron "Immune Escape?”

Vaccine Reinfection
. Studies are pending . South African early
. Expect decreased data suggests higher re-
neutralization from vaccine infection rates during
and prior infection Omicron compared to Delta
. Effects cellular and Beta waves
immunity unknown | . Suggests immune evasion
- EXpect vaccines to remain from prior infection immunity

effective against severe
liness and death



Early evidence suggesting this variant evades immunity from
prior infection

Slide courtesy of Dr. John Brooks, CDC


Presenter
Presentation Notes
2.8M South African cases, and reinfection  >90d later (preprint)
Estimates of infection and reinfection. 

A: Estimated time-varying hazard coefficients for primary infection and reinfections. Colored bands represent wave periods, defined as the period for which the 7-day moving average of cases was at least 15% of the corresponding wave peak. B: Ratio of the empirical hazard for reinfections to the empirical hazard for primary infections

The estimated hazard ratio for reinfection versus primary infection for the period from 1 November 2021 to 27 November 2021 versus wave 1 was 2.39 (CI95: 1.88–3.11).
Conclusion Population-level evidence suggests that the Omicron variant is associated with substantial ability to evade immunity from prior infection. In contrast, there is no population-wide epidemiological evidence of immune escape associated with the Beta or Delta variants. 




Omicron Diagnostics

. PCRs should detect

- TagMan and Applied DNA Sense
have drop off one of 3 targets
(SGTF)

SNP Assays
- Single Nucleotide Polymorphisms

- Antigen tests

- Evaluation underwaa/ (most antigen
targets nucleocapsid protein/no
prior VOC affected but there are
more mutations)

- FDA reports no apparent impact
on evaluation to date


Presenter
Presentation Notes
S Gene Target Failure
single nucleotide polymorphisms (SNPs)


International Travelers and 1&Q

As of 12/6, all international air passengers, - CDPH recommends using current isolation
regardless of vaccination s_tﬁ_tus, énustb s?ow a and quarantine guidance
GS%’,SF%’(? tﬁg Ml[s)lg test within 1 day before « All close contacts should get tested upon

ID and 3-5 days later

ALL Travelers should: « Unvaccinated contacts should quarantine

. . For sensitive occupations or settings,
ggg%ﬁggt\pg%ﬁ COVID-19 viral test 3-5 more frequent testing is encouraged,

« Self-monitor for COVID-19 symptoms; regardless of vaCC|r.1at|on sta.tus
: « LHDs may have stricter requirements
« |solate and get tested if you develop
symptoms.

« |f NOT Fully Vaccinated should stay home
and self-quarantine for a full 7 days after
travel, even if you test negative at 3-5 days.

« If not tested, stay home and self-quarantine
for 10 days after travel.



https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/testing.html
https://www.cdc.gov/coronavirus/2019-ncov/symptoms-testing/symptoms.html
https://www.cdc.gov/coronavirus/2019-ncov/your-health/quarantine-isolation.html?CDC_AA_refVal=https%3A%2F%2Fwww.cdc.gov%2Fcoronavirus%2F2019-ncov%2Fif-you-are-sick%2Fquarantine.html#anchor_1633109391123

/-Day Average of

Cases by Episode
Date,

Total Hospitalizations,
Total ICU Admissions,
Deaths

April 01 — December 6,
2021

5/12: 50% of 16+
fully vaccinated

6/9: 60% of 16+
fully vaccinated

|

|

Thanksgiving
holiday

l




Change in COVID-19 Test Positivity, 7-day average with
/-day lag, by Health Officer Region, April 1, 2021-

November 20, 2021
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Presentation Notes
SBR 11/23




https://covid.cdphintra.ca.gov/content/b91af6d6-4aed-4362-8006-ca3563715cbe/regional_hospitalizations_report_v1.html




Vaccine Doses
Administered by
Week & Dose
Number 12/6/2021

Total Doses
Administered:
59,750,037

Total . )

>65 Y0 86.76% 78.6% 55.9%
WENA  70.32% 62.3%

5-11yo 18.57% 6.7%
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Presentation Notes
Jen Womack 10/12



Testing In California

Increasing access and use
of testing

Before and after travel

Before gatherings & mega
events

. Alirports
Schools
Screening

Response
Safe Return from Holidays


Presenter
Presentation Notes
Home OTC testing for school holidays:
We are anticipating distribution of home OTC tests by the 14th of December
We are developing an information flyer/FAQ sheet for parents
We anticipated 2 million tests will be distributed for use prior to return from winter break
Schools who will be receiving tests represent a diverse array of communities including public and private schools, and both rural communities and cities


Variant sequencing proportion —

California SARS-CoV-2 Whole Genome 4-week average
Sequencing Initiative
Public-private partnership to provide genomic - Calformia

sequencing data for epidemiological efforts

Collaboration:

CDPH - Viral Rickettsial Disease Lab 75
Chan Zuckerberg Biohub;

Local Public Health Laboratories (LPHLS);

The University of California (UC) and 50
Other academic institutions;

Diagnostic Laboratories; and

Academic experts in molecular evolution, genomic 25
epidemiology, and pathogen phylogenetics.

Can exgedite screening & WGS at CDPH
VRDL & many labs 0



Presenter
Presentation Notes
CA has sequenced >226K isolates.

At peak >50K/mos, have capacity to do up to 18K/week
Sequence 14-23% in recent mos.

https://testing.covid19.ca.gov/covidnet/
https://youtu.be/q8xD8fWMC0g

Vaccination before or after COVID-19
reduced ‘Long COVID’ risk

Slide courtesy of Dr. John Brooks, CDC


Presenter
Presentation Notes
This analysis revealed that patients who received at least one dose of any of the three COVID vaccines prior to their diagnosis with COVID-19 were 7-10 times less likely to report two or more long-COVID symptoms compared to unvaccinated patients. Furthermore, unvaccinated patients who received their first COVID-19 vaccination within four weeks of SARS-CoV-2 infection were 4-6 times less likely to report multiple long-COVID symptoms, and those who received their first dose 4-8 weeks after diagnosis were 3 times less likely to report multiple long-COVID symptoms compared to those who remained unvaccinated. This relationship supports the hypothesis that COVID-19 vaccination is protective against long-COVID and that effect persists even if vaccination occurs up to 12 weeks after COVID-19 diagnosis.


COVID-19 Recommendations

There are four specific actions that can be taken by all Californians today to help slow the spread of
COVID-19, including the Omicron variant.

Get Vaccinated or Boosted — increasing vaccination will limit emergence of new variants

e Californians ages 5 and older are now eligible for vaccination. All COVID-19 vaccines currently
available in California are safe and effective at preventing serious illness from COVID-19.

e Additionally, those over the age of 18 who are at least six months since last does of Pfizer or
Moderna, or at least two months since J&J, are eligible for a booster.

@9 ear Masks with good fit & filtration

et Tested
* Before and after large gatherings or mega events
* Before and after travel
» If you are feeling any symptoms — regardless of your vaccination status. COVID-19 symptoms
can feel like a common cold (including just "the sniffles"), seasonal allergies, or flu.
Stay Home if Sick
e Stay home (and get tested) if you are feeling sick!

e
=




Dr. John Openshaw, MD,
MSc

COVID-19 Clinical Team, Lead
California Department of Public Health




COVID-19 Therapies for Outpatients

Disease State

Not exposed, high risk of not responding Exnosed : Infected
to vaccine - P :

Pre-exposure prophylaxis a Post-exposure prophylaxis | Treatment of mild-moderately ill outpatients

AZD7442

- Bamlanivimab/etesevimab - Bamlanivimab/etesevimab
- Casirivimab/imdevimab (REGEN COV) : Casirivimab/imdevimab (REGEN COV)
Currently E - Sotrovimab
Available . :
.............................................. .,
. AZD7442 - : iravi
EUA Application E E I;)/I;))I(rlw;\%avw
Pending . .




Authorized Use for Anti-SARS-COV-2 Monoclonal Antibodies

Treatment

Post-Exposure
Prophylaxis

Pre-Exposure Prophylaxis

Treatment of mild to moderate COVID-19 in adult and
pediatric outpatients with positive results of SARS-CoV-2 viral
testing, and who are at high risk for progression to severe
COVID-19, including hospitalization or death.

Adults and children who are at high risk for progression to
severe COVID-19, including hospitalization or death, and are:
* Not fully vaccinated or not expected to mount an adequate
immune response to vaccination AND
 Exposed to an infected individual OR at high risk for
exposure given an institutional setting

No therapy currently authorized
EUA application pending for AZD7442

Only Bamlanivimab/etesevimab
is authorized for treatment and
post-exposure prophylaxis in
individuals of all ages, including
patients <12 years of age

Casirivimab/imdevimab
(REGEN COV) and Sotrovimab
are authorized for use in
individuals 12 years of age and
older



https://www.fda.gov/media/145611/download
https://www.fda.gov/media/145802/download
https://www.fda.gov/media/149534/download

Currently Available Anti-SARS-COV-2 Monoclonal
Antibodies

Anti-SARS-COV-2 monoclonal antibodies are authorized for post-exposure prophylaxis and/or treatment in individuals at high risk for
progression to severe disease

Activity Against

Route of : Post-Exposure Prophylaxis :
Drug . : Treatment Effectiveness hosu bRy Variants Currently
Administration Effectiveness : :
Circulating
Compared to placebo, receipt of Bamlanivimab  In skilled nursing facility resident population ves
Bamlanivimab 700 mg 700 mg plus etesevimab 1,400 mg was incidence of mild or worse COVID-19 was ,

: : ) : : - Authorized for use when
plus etesevimab Intravenous associated with a 4.8% absolute reduction and 8.8% in the bamlanivimab arm compared to resistant variants make
1,400 mg 70% relative reduction in COVID-19-related 22.5% in the placebo arm (OR 0.20; 95% ClI, b <5% of circulatin

hospitalizations or all-cause deaths. 0.08-0.49; P < 0.001) P 9

variants in state*

In a trial enrolling household contacts of a

Casirivimab 600 mg Compared to_place_bo, receipt of Casirivima_b S_AR_S_-COV—Z po_sitiv_e case, there was a _

plus imdevimab 600 Intravenous or 6QO mg plus imdevimab 60Q mg was associated significant red_uctlor_1 in the risk of symptor_naUc

mg _subc_utaneous with a 2.2_% absolutg reo_luctlon and 70% SARS-CoV-2 mfe_ctlon when_ compared with Yes

(REGEN COV) infusion relative risk reduction in COVID-19-related placebo (81.4% risk reduction: 11 of 753
hospitalizations or all-cause deaths. participants [1.5%)] vs. 59 of 752 patients

[7.8%]; OR 0.17; P < 0.001).

Compared to placebo, receipt of SOT was
. : 0 :
Sotrovimab 500 mg Intravenous assomateq W'th 2 abs_olutg JEE MEIED E Not authorized for use Yes
85% relative risk reduction in all-cause

hospitalizations or deaths.

*https://www.fda.gov/media/151719/download



https://www.covid19treatmentguidelines.nih.gov/tables/table-3a/
https://www.ncbi.nlm.nih.gov/pubmed/34081073
https://www.ncbi.nlm.nih.gov/pubmed/34347950*https:/www.fda.gov/media/151719/download
https://www.ncbi.nlm.nih.gov/pubmed/34347950*https:/www.fda.gov/media/151719/download

Considerations for Currently Authorized Antl-SARS-
COV-2 Monoclonal Antibody Therapies

. With the broadening of the EUA for bamlanivimab/etesevimab to
Include patients under the age of 12, there is at least one anti-
SARS-COV-2 monoclonal antibody product authorized for use in
high-risk individuals in all age groups
- Age < 1 year is now listed as a high-risk criteria in the EUA

. Authorization of subcutaneous Casirivimab/imdevimab (REGEN

COV) decreases the barriers to administration of anti-SARS-COV-
2 monoclonal antibodies



Weekly Distribution of Anti-SARS-COV-2 Monoclonal
Antibodies

Product allocated in
jurisdictions by local Medical
Health Operational Area
Coordinator (MHOAC)

Federal government CDPH allocates

provides allocation products to
to each state jurisdictions

Allocation based on Allocation based on
newly confirmed newly confirmed
cases and cases and
hospitalizations hospitalizations,

expressed as a 7-
day average


https://www.phe.gov/emergency/events/COVID19/therapeutics/Pages/default.aspx

Antl-SARS-COV-2 Monoclonal Antibody
Allocation: National

Distribution REGEN_—COV_(caS|r|V|mab/ Bamlanivimab/ Sotrovimab Total
: imdevimab) etesevimab
Period Doses Doses Doses Doses Q t t f h
uantity of eac

November 291= 111.492 90.100 201,592

December 12 ’ allocated product has
November 15 - 28 88,692 52,474 35166 176,332 varied weekly
November 8 - 14 50,004 30,010 20,016 100,030
November 1 - 7 63,154 37,740 s0e2  1sess  ° REGEN COV makes up
October 25 - 31 76,044 45,530 30,330 151,904 the largest proportion of
October 18 - 24 89,208 45,400 27,072 161,680 product allocated by the
October 11 - 17 64,656 77,010 42,234 183,900 federal government
October 4 - 10 124,272 66,370 n/a 190,642 (59.6%), followed by
Segﬁ{;‘ggf ] 139,644 59,350 n/a 198,994 bam/ete
September 21-26 139,304 60,208 n/a 199,512
September 13-20 158,580 17,880 n/a 176,460

993,558 481,972 179,880 1,665,410



https://www.phe.gov/emergency/events/COVID19/therapeutics/Pages/default.aspx

Anti-SARS-COV-2 Monoclonal Antibody
Allocation: California

16000

14000
12000

10000

8000
6000
4000
2000

9/13/21 9/21/21 9/27/21 10/4/21 10/11/21 10/18/21 10/25/21 11/1/21 11/8/21 11/15/21 11/29/21
mBam/Ete mREGEN COV Sotrovimab

Patient Courses

o



Barriers to Operationalizing Monoclonal Antibodies

Limited supply of
product

New products may alleviate scarcity; NIH treatment guidelines with suggestions
when product is limited (https://www.covid19treatmentquidelines.nih.gov/)

Patient hesitancy

For patient education, can direct to HHS site, Combat COVID
(https://combatcovid.hhs.gov/) which includes informational videos as well as a call
center and treatment locators. HHS has also made communication toolkits
available here:
https://www.phe.gov/emergency/events/COVID19/therapeutics/Pages/toolkit.aspx.

Difficulties in
setting up
iInfusion sites

Instructions and resources for setting up infusion sites are available from HHS
(https://www.phe.gov/iemergency/events/COVID19/therapeutics/Pages/toolkit.aspx
#locating). Requests for on the ground resources can be made to your Medical
Health Operational Area Coordinator (MHOAC)*.

Staffing and
space constraints

Requests for on the ground resources can be made to your Medical Health
Operational Area Coordinator (MHOAC)*.



https://www.covid19treatmentguidelines.nih.gov/
https://combatcovid.hhs.gov/
https://www.phe.gov/emergency/events/COVID19/therapeutics/Pages/toolkit.aspx
https://www.phe.gov/emergency/events/COVID19/therapeutics/Pages/toolkit.aspx#locating
https://emsa.ca.gov/medical-health-operational-area-coordinator/

Pending EUA Applications: Outpatient Therapies

Pre-exposure prophylaxis: Reduced the risk of developing
symptomatic COVID-19 by 77% (95% confidence interval (Cl): 46, 90)

Pre-exposure prophylaxis in high- compared to placebo.

risk individuals not expected to

AZD7442 Anti-SARS- . Post-exposure prophylaxis: Failed to meet the primary endpoint of

. . respond to vaccines : : )
(Tixagevimab COV-2 Intramuscular post-exposure prevention of symptomatic COVID-19 with AZD7442
/cilgavimab) ;nnciinb%c(;;)/nal Treatment of mild to moderately il compared to placebo.

SLPEUERES (17 (g s (e IEts Treatment: Reduced the risk of developing severe COVID-19 or death

(from any cause) by 50% compared to placebo in outpatients who had
been symptomatic for seven days or less.

Treatment of mild to moderately ill Treatment: Molnupiravir reduced the risk of hospitalization or death from
: . outpatients in high-risk patients 9.7% in the placebo group (68/699) to 6.8% (48/709) in the molnupiravir
o Ribonucleoside . . : :
Molnupiravir analo Oral group, for an absolute risk reduction of 3.0% (95% confidence interval
9 Trial results pending for post- [CI]: 0.1, 5.9; nominal p-value=0.0218) and a relative risk reduction of
exposure prophylaxis 30% (relative risk 0.70; 95% CI: 0.49, 0.99)
Treatment: Interim analysis showed an 89% reduction in risk of
COVID-19-related hospitalization or death from any cause compared
Paxlovid, co- : . to placebo in patients treated within three days of symptom onset. 0.8%
. Protease Treatment of mild to moderately ill . : : o
administered . Oral : o ; . of patients who received paxlovid were hospitalized through Day 28
inhibitor outpatients in high-risk patients

with ritonavir following randomization (3/389 hospitalized with no deaths), compared to

7.0% of patients who received placebo and were hospitalized or died
(27/385 hospitalized with 7 subsequent deaths.

AZD7442: https://www.astrazeneca.com/media-centre/press-releases/2021/update-on-azd7442-storm-chaser-trial.html, https://www.astrazeneca.com/media-centre/press-releases/2021/azd7442-prophylaxis-trial-met-primary-
endpoint.html, https://www.astrazeneca.com/media-centre/press-releases/2021/azd7442-phiii-trial-positive-in-covid-outpatients.html; Molnupiravir: https://www.merck.com/news/merck-and-ridgeback-biotherapeutics-provide-
update-on-results-from-move-out-study-of-molnupiravir-an-investigational-oral-antiviral-medicine-in-at-risk-adults-with-mild-to-moderate-covid-19/; Paxlovid: https://www.pfizer.com/news/press-release/press-release-detail/pfizers-
novel-covid-19-oral-antiviral-treatment-candidate



https://www.astrazeneca.com/media-centre/press-releases/2021/update-on-azd7442-storm-chaser-trial.html
https://www.astrazeneca.com/media-centre/press-releases/2021/azd7442-prophylaxis-trial-met-primary-endpoint.html
https://www.astrazeneca.com/media-centre/press-releases/2021/azd7442-phiii-trial-positive-in-covid-outpatients.html
https://www.merck.com/news/merck-and-ridgeback-biotherapeutics-provide-update-on-results-from-move-out-study-of-molnupiravir-an-investigational-oral-antiviral-medicine-in-at-risk-adults-with-mild-to-moderate-covid-19/

Considerations for Molnupiravir

Effectiveness appears to be much less than available anti-
SARS-COV-2 monoclonal antibodies

While oral option may be attractive, decreased effectiveness and risk
of side effects needs to be taken into account when suggesting use to
patients

FDA approval and EUA are pending
Studies in animals have shown reproductive toxicity; bone and
cartilage toxicity and mutagenicity concerns

We expect that use will not be authorized or there will be substantial
precautions in pregnant individuals and lactating individuals

We expect that use will not be authorized in pediatric patients


https://www.gov.uk/government/publications/regulatory-approval-of-lagevrio-molnupiravir/summary-of-product-characteristics-for-lagevrio
https://www.fda.gov/advisory-committees/advisory-committee-calendar/november-30-2021-antimicrobial-drugs-advisory-committee-meeting-announcement-11302021-11302021
https://www.fda.gov/media/154418/download

Timeline and Expected Quantity

Bamlanivimab/etesevimab Between all three products,
Casirivimab/imdevimab i ~120,000-200,000 courses
AUEUZETEIEL distributed to all US states each week
Anti-SARS-COV-2 Sotrovimab by federal government

Monoclonal Antibodies Initially up to 700,000 doses for

As early as mid to late distribution in all US states, expected

AZD7442 December 2021 allocation by federal government to
states
Molnubiravir As early as mid to late Initial supply of 1.7 million courses
P December 2021 purchased by US Government

Oral antivirals

US Government to purchase 10
Paxlovid Possible early 2022 million courses to be delivered over
10 months




Distribution of Outpatient COVID-19 Therapies

CDPH'’s operational strategy aims to ensure distribution is equitable, efficient, and effective in reducing morbidity and mortality

LA Current Indication or

Drug Available Distribution or Proposed Distribution

Likely Indication

?

Treatment

Post-exposure prophylaxis  coyrses allocated to California based on new
COVID-19 cases and hospitalizations. Courses

Bamlanivimab/etesevimab Yes

Casirivimab/imdevimab Yes Treatment allocated to California jurisdictions based on new
Anti-SARS-CcOV-2 (REGEN COV) Post-exposure prophylaxis COVID-19 cases and COVID-19 hospitalizations.
monoclonal Facilities receiving product determined on
i jurisdictional level.
antibody Sotrovimab Yes Treatment )

AZD7442 Treatment Unknown number of courses and cadence. Initially

: : : . No : to be distributed to transplant centers, to ensure
(Tixagevimab/cilgavimab) Pre-exposure prophylaxis ) ) .
accessible to severely immunocompromised.

Ribonucleoside

analog Molnupiravir No Treatment Unknown number of courses; likely

federal distribution to states every 2 weeks.
Distributed within California jurisdictions based on
new COVID-19 cases and an equity measure.
Protease inhibitor Paxlovid No Treatment Pharmacies receiving product determined on
jurisdictional level.



Omicron and Therapeutics

. At this time, extremely limited data regarding the effectiveness
of specific therapeutic products against Omicron

. Anti-SARS-COV-2 monoclonal antibodies: Given number of
mutations located on the spike protein, there is a good chance

that effectiveness of some monoclonal antibody therapeutic
products will decrease

. At this time, Delta remains the most common variant in the
US - currently available therapeutics remain effective


https://www.cdc.gov/coronavirus/2019-ncov/science/science-briefs/scientific-brief-omicron-variant.html
https://www.fda.gov/media/151719/download

Conclusions

- Avallable therapeutic options greatly decrease the risk of
developing severe disease In high-risk populations

. We expect to see several new therapeutic options in the next
several months

Results for trials addressing pre-exposure and post-exposure
orophylaxis as well as trials in less high-risk individuals are
Ikely to broaden the authorization for available therapeutics

. We expect that there will be limited supply for many
therapeutics, especially early on in a product’s distribution

. Therapeutics are not a replacement for vaccination




Question & Answer

Thank you!

https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/vsafe.html



https://www.cdc.gov/coronavirus/2019-ncov/vaccines/safety/vsafe.html

Question and Answer

Kimberly Newell Green, M.D. John Openshaw, M.D. Erica Pan M.D., MPH
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Annie Luetkemeyer, M.D.

Professor of Medicine, Zuckerberg
San Francisco General Hospital and
Trauma Center

Co-Chair, UC San Francisco
Interventional Clinical Trials

Committee

Principal Investigator, COVID-19
Prevention Network.
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Monoclonal

antibodies for
COVID-19
treatment

Yang et al Nature Reveiws Microbiology 19, pages685-700 (2021)
1 2 7 2 O 2 1 https://www.nature.com/articles/s41579-021-00630-8.pdf

Annie Luetkemeyer, MD

Professor of Medicine
Division of HIV, Infectious Diseases and Global Medicine

@ANNIELUET



https://www.nature.com/articles/s41579-021-00630-8.pdf

Disclosures

* Research grant support within past 24 months to UCSF from Astra-
Zeneca, Gilead, Lilly, Merck, NIH, Novartis & Serono.



At least 3 mAb combinations have been given
emergency use authorization (EUA) for the
treatment and prevention of COVID-19 for
people outside of the hospital




Monoclonal Antibody Binding Site Characteristics

EUA for SEED FeeE e * Bind to different but overlapping epitopes

bamlanivimab + etesevimab ) * Decreased susceptibility with Beta, Gamma and
. treatment & interface on IV )
(Lilly) . ) ?0Omicron
PEP spike protein , ,
* Preserved efficacy with Delta

EUA for ACE2 receptor
treatment & interface on
PEP spike protein

IV or °Bind to nonoverlapping sites
SQ  +? Decreased susceptibility to Omicron?

casirivimab + imdevimab
(REGN-COV2)

* Does not compete with ACE2 receptor binding

Sotrovm.iab EUA for nghly conser\{ed V'« Amino acid substitutions in Fc region to extend
(GSK/Vir) treatment  SPItOPe on spike (future e e
rotein IM
. ). May have preserved activity with Omicron 2
AZD7442 (tixagevimab + ACE2 receptor e Components bind to 2 noncompeting sites
cilgavimab) Investigational  interface on IM ¢ Long-acting mAb (up to 12 months)
(Astra-Zeneca) spike protein * May have preserved activity with Omicron

thttps://investor.regeneron.com/static-files/969bdb0b-53f5-46c7-94fb-7473ee7f5be32
Zhttps://www.biorxiv.org/content/10.1101/2021.03.09.434607v8


Presenter
Presentation Notes
Will focus on Bam/Ete and Cas/Imd data since these have been studied most extensively

Sotrovimab binds to a more conserved site on spike – lower risk for resistance?? (Stosor editorial JID 2021)


* Higher risk outpatients (or hospitalized for non-
COVID) within 10 days of symptom onset

e Relative risk reduction =70-85% for
hospitalization or death

M onoclonal e Absolute risk reduction: 2-6%

Antibodies  Overall hospitalization rate: 5-7% without
for treatment

e Generally well tolerated, requires some medical
infrastructure & monitoring x 1 hour for rare
allergic reaction '

Treatment

e Limited data in fully vaccinated patients but
allowed in EUA for breakthrough infection /

o
ez

https:/www.c/ovid19treatmentguidelines.nih.gov/tables/table-3a,




FDA mAD Criteria:
HIGHER RISK for severe COVID

> 65 years old

> 12 years old with one or more of the following:

e Overweight (BMI >25) or = 85t percentile growth charts
* Pregnant — no pregnancy specific clinical trial data

e Chronic kidney disease

e Diabetes

e Cardiovascular disease or hypertension

e Chronic lung disease (including COPD, interstitial lung dz)
 Immunosuppressive disease or treatment

e Sickle cell disease

 Neurodevelopmental disorder or medically complex

 Medically related technology dependence (tracheostomy,
gastrostomy etc)

“Other medical conditions
or factors that may put
patients at high risk for
progression, (for example,
race or ethnicity)”



mADbs for Post-Exposure Prophylaxis (PEP)

e Casirivimab/imdevimab (subcutaneous or intravenous)
and bamlanivimab/etesevimab (IV) authorized in
individuals who are at high risk for progression to severe

COVID and are:

> Not fully vaccinated or not expected to mount
adequate immune response to COVID vaccination
(e.g., immunosuppressed individuals) AND

a Have been exposed* to individual with COVID
or

a At high risk of exposure because of occurrence of
COVID in same institutional setting (e.g., nursing
home, prison)

*Within 6 feet for >=15 min, providing care at home,
direct contact, exposed to respiratory droplets of
infected person

Reduction in symptomatic disease in

household contracts:
mAb 11/753 (1.5%) vs. placebo 59/752 (7.8%)
OR 0.17, p<0.001

Days from Randomization

O’Brien et al. NEJM 2021



mADbs as PrEP?
PROVENT (AZD7442)

Study population:
e >60vyrs: 43%
e Obese: 41.7%. CVD: 8%; COPD
5%; CKD: 5%:; Liver disease
4.6%
e |Immunosuppressed: 3.8%
e No deaths with mAbs (vs 5 in
placebo
e 77% reduction in symptomatic
disease
e Median 6 months follow-up, 83%
reduction

1alyses-of-two-AZD7442-COVID-19-Phase-llI-trials-in-high-risk-populations-confirm-robust-efficacy-and-long-term-prevention.h



Locations Route of administration
* Requires ability to administer drug, e Casirivimab/imdevimab — SubQ option
monitoring for rare allergic reaction, & e Limited data for SQ use for treatment:
ability to see infectious COVID patients permitted by EUA if “IV infusion would
* ED, Urgent care, outdoor testing delay treatment or is not feasible”
facilities, infusion centers with COVID e Observational study (preprint)
(+) capability Hospitalization/death rates similar:
e Mobile van & home services exist but e 3.4% with SubQ vs 7.4% no mAbs in a
not widely available propensity matched cohort
e Finding a location: COMBAT COVID Call * 5C2.8%vsIV1.7%
center 1-877-332-6585 e SubQ may be logistically preferred for
non -ED settings.
A e Sotrovimab (COMET-Tail) 2 gluteal IM
%

i

https://www.gsk.com/en-gb/media/press-releases/primary-endpoint-met-in-comet-tail-phase-iii-trial-evaluating-intramuscular-administration-of-sotrovimab-for-early-treatment-of-covid-19/
https://www.medrxiv.org/content/10.1101/2021.11.30.21266756v1
https://combatcovid.hhs.gov/i-have-covid-19-now/monoclonal-antibodies-high-risk-covid-19-positive-patients

shots 1.3% vs 1.07% IV (non-inferior%@



https://www.gsk.com/en-gb/media/press-releases/primary-endpoint-met-in-comet-tail-phase-iii-trial-evaluating-intramuscular-administration-of-sotrovimab-for-early-treatment-of-covid-19/
https://www.medrxiv.org/content/10.1101/2021.11.30.21266756v1
https://combatcovid.hhs.gov/i-have-covid-19-now/monoclonal-antibodies-high-risk-covid-19-positive-patients

Molnupiravir (MQOV)

RNA analogue pro-drug
-> N-hydroxycytidine (NHC)

https://www.fda.gov/media/154421/download

Interim analysis (n=762, mITT)

MOVe-OUT Phase 3 Study Hospitalization or death paciatie
: 030
Outpatients, 02 s'at >93%, 28/385 (7.3%)
* One or more risk factors for severe COVID MOV 0 Deaths 48%
including age>60, obesity, diabetes, CAD (p=0.0012)
e Unvaccinated (20% Ab+) 53/377 (14%)
. Placebo 3 deaths
Symptom onset w/in 5 days
e =50% with symptom onset <3d
800mg BID x 5 days vs Placebo Full data set (n=1433, mITT)

Generally well tolerated Hospitalization or death shclative.
Activity across variants (Gamma, Delta, Mu)
48/709 (6.8%)
Interim analysis-> early termination e 1 Death 30%
- (p=0.02)
Placebo 68/963223(,?624)

Merck Press releases 10/1/2021, 11/26/2021, Johnson MG et al, ASTMH, Nov 17-21, 2021, 11/30/2021 FDA briefing


https://www.fda.gov/media/154421/download

Molnupiravir Monoclonal Abs

Efficac RR 30% (similar to Fluvox) RR: 70-85%
y Absolute risk 9.7%->6.5%, NNT:31 Absolute risk=3.2-7%->1-2%, NNT: 15-45
. . : .. May be impacted
?
Omicron impact? Likely minimal (REGN & Bam/Ete > AZD & Vir)
 Still preferred for highest risk: 1~age,
.. MOST patients meeting higher risk criteria |mmuno§uppressed feapEBiEy Binsh el

Priority as long as within 5 days of symptoms MOV available)

populations 5 ymp e 6-10days, but best ASAP

Unvaccinated populations are at higher risk for disease progression & have most data to support use of mAbs & oral antivirals

 Unable to come to an accessible site for
Populationsto ¢ Pregnant/breastfeeding treatment & monitoring
avoid e Women trying to conceive e ? Substantial circulation of Omicron if
evidence of " resistance confirmed






Question and Answer

Kimberly Newell Green, M.D. Annie Luetkemeyer, M.D.
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Next Webinars in Series

 Tuesday, January 11, 2022

e More information at

www.covidroundsca.org

* Time changing to 12:00 - 1:00pm

(1-hour sessions)
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CME

e Will receive an email after
this webinar with an

evaluation around 5pm

 Upon receiving your
response, you Wwill receive a

CME certificate
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THANK YOU

CovidRounds@cmadocs.org
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