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DISCLAIMER

Immune Deficiency Foundation (IDF) education events offer a wide array of
educational presentations, including presentations developed by healthcare and
life management professionals invited to serve as presenters. The views and
opinions expressed by guest speakers do not necessartily reflect the views and
optnions of IDF.

The information presented during this event (s not medical advice, nor (s it
(ntended to be a substitute for medical advice, diagnosis or treatment. Always
seek the advice of a physician or other qualified health provider with questions
concerning a medical condition. Never disregard professional medical advice, or
delay seeking it based on information presented during the event.
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MISSION

Improving the diagnosis, treatment, and quality of life of
people affected by primary immunodeficiency through
fostering a community empowered by advocacy, education,
and research.




VISION

IDF seeks to ensure that everyone in the U.S. affected by Pl has a fully
informed understanding of

. the Pl diagnosis that affects them,

. all available treatment options,

. the expected standard of care,

. all their opportunities for connection and support within the PI community.
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Questions?

https://community.primaryimmune.org/s/newask
800-296-4433




Get Connected Groups
https://primaryimmune.org/support-services

Virtual groups exclusively for individuals & families living with PI




IDF Forums

Coming soon to your home!

e September 14: SCID Compass Lunch & Learn: Gene Therapy Updates for ADA SCID
 September 15: Antibody Deficiency: What Does It Mean?




THANK YOU TO OUR SPONSORS
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Helpful savings and financial support from a dedicated point of contact

Monday through Friday from 8 AM to 8 PM ET

ﬁ Xembify 1-844-MYXEMBIFY
connexions (1-844-699-3624)
4P, gamunex i} i}

P Zonnexions 1-888-MYGAMUNEX

(1-888-694-2686)

Please see Important Safety Information on slides 2-5 and refer to GAMUNEX-C full Prescribing
Information and XEMBIFY full Prescribing Information.
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Pharming Healthcare, Inc.

Brian Hartline, MD
Senior Director, Medical Affairs
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,'Pharming
Introduction to Pharming Healthcare

« A global, commercial stage biopharmaceutical company
developing innovative protein replacement therapies and
precision medicines for the treatment of rare diseases and
unmet medical needs.

« Pharming’s main product candidate portfolio is focused on the

rare diseases of hereditary angioedema (HAE), activated
PI3K& syndrome (APDS) and Pompe disease.

For more information about Pharming, visit: pharming.com/



,'Pharming
What is activated PI3Kdé syndrome (APDS)?

Wide Range of Clinical Manifestations
APDS* J

Is a Primary Immune Regulatory Disorder (PIRD)

Severe infections,
Caused by variants in the genes (PIK3CD or PIK3R1) Per“;i:f:t;“"g
encoding subunits of PI3K® enzyme complex and g

affects both B and T cells 32, L _
Developmental delay -:& o Severe, chronic herpes
failure to thrive virus infections

Severe swollen lymph
nodes, spleen and liver

S’ Enteropathy ) Lymphoma
Immune Immune
deficiency dysregulation Autoimmunity
. including anemias
Frequent Autoimmune & bleeding disorders
infections complications

*Also known as PASLI (p1108-activating mutation causing senescent T cells, lymphadenopathy, and immunodeficiency).

APDS, activated phosphatidylinositol 3-kinase @ syndrome; PASLI, p11038-activating mutation causing senescent T cells, lymphadenopathy, and immunodeficiency; PIRD, primary immune regulatory disorder.

1. Angulo | et al. Science. 2013;342(6160):866-871. 2. Lucas CL et al. Nature Immunology. 2014;15:88-97. 3. Lucas CL et al. J Exp Med. 2014;211(13):2537-2547. 4. Coulter Tl et al. J Alfergy Clin Immunol. 2017;139(2):597-606. 5. Elkaim
E et al. J Allergy Clin Immunol. 2016;138(1):210-218. 6. Chan A, et al. Front Immunol. 2020:11:239.

For more information on APDS, visit: AllaboutAPDS.com 20 -
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Definitive diagnosis through @ Pharming

genetic testing may change treatment

Pharming partnership with Invitae & Gene Matters

« SPONSORED, NO-CHARGE GENETIC TESTING- no cost to qualified patients in the USA and Canada
« FAST - results within 2 weeks on average (10-21 days)
« DESIGNED TO BE EASY FOR PROVIDERS - online form

« DESIGNED TO BE EASY FOR PATIENTS - blood draw kits (preferred), buccal swab kits, saliva kits, or
mobile phlebotomy

« COMPREHENSIVE — choice of 429-gene Primary Immunodeficiency Panel, or 574-gene Inborn Errors or
Immunity and Cytopenias Panel

« SUPPORTED - option for sponsored, no-charge genetic counseling provided by GeneMatters

« FAMILY TESTING — sponsored, no-charge genetic testing for blood relatives of patients with pathologic or
likely pathologic variants MD

() navigateAPDS

GeneMatters by Pharming

For more information: allaboutapds.com/diagnosing-apds/ or navigateapds.com 21 -
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Focuses

ASARSE 02 Infections and Variants
ASARE 02 Vaccinations

APreventative therapies
ATreatments for COVHDO



Daily Trends in COVID Cases in the United States
Reported to CDC

Likely underreporting in US because not all home tests are being reported.
One study estimated that only 3% of results of all tests produced by 4
testing brands were voluntarily reported.
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Daily Trends in Number of New COYD
Hospital Admissions in the United States

Deaths
New Deaths (Daily Avg)
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U.S. COVHIO
Community
Levels by County
CDC

As of August 25, 2022:
- High: 29.5%

- Moderate: 42.9%

- Low: 27.6%

The District of Columbia, Massachusetts,
Nevada, and Rhode Island are the only
jurisdictions to have all counties at low
Community Levels.

@Low (OMedium @High (ONo Data



Vaccination Rates

262,643,277
People who
received at least
one dose

(79.1% of the U.S.

population)

223,914,723
People who are
fully vaccinated*

(67.4% of the U.S.

population)

48.5%

Percentage of the

Population =5

Years of Age with a

1st booster dose

33.7%

Percentage of the
Population = 50
Years of Age with a
2nd booster dose

CDC | Data as of: August 30, 2022 1:09 PM ET. Posted: August 30, 2022 2:18 PM ET



Variants Are Expected Current Variant of Concern = Omicron

PATHOGEN PROGRESSION

This diagram shows how the coronavirus SARS-CoV-2 has evolved to spawn several
related variants. The latest are BA.4 and BA.5 along the Omicron lineage, which has
dominated infections this year.
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OMICRON'S NEW IDENTITIES

Cases of COVID-19 are rising again in South Africa, after
the emergence of Omicron variants called BA.4 and BA.5.

Omicron
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% Viral Lineages Among Infections

United States: 5/22/2022 — 8/27/2022
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Omicron Sufyariants

ABA.4 and BA.5 have mutations in the spike protein (area responsible
for infection (helps virus enter) and an important area immune
responses are targeted)

Acauses them to elude immune responses
A Allows them to infect people with prior immunity.

Aincreasingly greater replication advantaggshigher viral loads

ASmall study using sera of people who were infected early on during
Omicron, some of whom had been vaccinated

AVaccinated+BA.1 infection had higher neutralization for BA.4 and BA.5 than
unvaccinated + BA.1 infection

Khan Nature Communications 2022



Omicron Subvariant of COV1BD- BA.5
Variant

AAssociated with less severe disease compared to other major variants

ASome studies have shown a reduced risk of
AHospitalization
Alntensive care unit admission
AIn-hospital mortality
AWnhile illness due to the Omicron may be milder, the high volume of
cases continues to lead to high hospitalization rates and may result in
excess burden on the health care system

CDC



COVIEL9 Infection

A Incubation Period

2. @9
A Within 14 days following exposure
A Most cases occurring-3 days after exposure

( - \‘/ B
‘.:’ ‘—-
A Varies by viral variant

A Incubation period for the Omicron variant appears to be slightly shorter than other variants (3 days for
symptom development after exposure)

A Period of infectiousness
A Most infectious in the earlier stages of infection (starting a few days prior to the development of symptoms)
A Transmission after 7 to 10 days of illness is unlikely

A Prolonged viral RNA shedding after symptom resolution is not clearly associated with
prolonged infectiousness.
A Prolonged shedding of SARBV2 has been reported in patients who are immunocompromised.

A General population 11 days
A Immunodeficient patients 20 days

CDC



Symptoms of BA.4 and BA.5
Similar to prior SARS0\2 variants

ACough AShortness of breath
AFatigue AGut symptoms
ARunny nose AFever

ASore throat

AHeadache




Poor awareness of Omicron Infection in Adults

- Adult employees and patients enrolled in a COY®Mblood study In
Los Angeles of those who had serological evidence of a recent
Omicron infection, 56% reported being unaware of their infection.
10% had mild symptoms they attributed to a common cold.

- Testing positive between 9/15/21 and 5/4/22

ASuggests that low rates of Omicron variant infection awareness may
be a key contributor to rapid transmission of the virus within

communities

APotentially good news that more people have had it then they realize
C closer to herd immunity?

JoungJAMA 2022



Reinfection with COVID

A The highest reinfection rate was observadhe Omicron variant:
A 30x more frequent in Omicron variant than the Alpha variant
A 10x more frequent in the Delta Variant

A Study in Turkey found that reinfection was 0.46% in Alpha, 1.16% in Delta and 13% in Omicron
variants.

A 16.5% of reinfection cases caught COWor the second time @ months after the first COVHDI
infection, 36.7% after &2 months, and 46.8% after >1onths

A Risks of renfection
A Emergence of new coronavirus variants
A Natural waning immunity gained from vaccination or previous infections
A Decrease in COUBIlated precautions like mask wearing and physical distancing

A Reinfection with BA.5

A Limiteddata to support whether @erson can get BA.5 twice but it is unlikely that it would occur within
1 month of infection

A In theory as your immunity wanes, you could be more susceptible again to the same virus (ex BA.5) but
likely after months a new variant would emerge.

Ozudogrur J Med ScR022



COVIEL9 and immunodeficiencies

AApproximately 3% of Americans have immunocompromising conditions

APeople who are immunocompromised are diverse and the severity of

COVIBL9 can vary significantly in this group
A Those with additional issues, ex older, with lung disease, heart disease, renal disease
may have a higher risk of severe COVID
A Patients with innate immune system issues (IFN) and T cell issues may be at higher
risk for severe COVAIDD

ALacking data on clinical outcomes in PID patients with omicron BA.5
Infection

EsenbogdCl 2021



Prevention of Infection

i’



Prevention of COVHI®

ACOVIBL9 vaccination

AContinuing to maintain precautions when
possible

ATixagevimalpluscilgavimab(Evusheljlas SARS
Co\2 pre-exposure prophylaxis if eligible




Precautions

A Avoid those that are sick
APhysical distancing
AWear a welfiitting, high quality mask or respirator

(N95s and KN95djroperly fitting respirators

provide the highest level of protection.

A Avoid poorly ventilated or crowded indoor settlng
Being outside is safer than being indoors

AWhen indoors with others, try tanprove P . .
Ventllatlon aS mUCh aS pOSSIb‘EfanS, Open gpgn?vgc}gxﬁyglhgggwudowexhaustfan blowing air outside, portable air cleaner
windows/doors, HEPA filters/HVAC systems e

AWash your handsften with soap and water or use
a hand sanitizer that contains at least 60% alcohr



COVIEL9 Vaccines In the US

MRNA vaccinegives your cells instructions (MRNA) to make a piece of S
protein

ABNT162bPfizerBioNTech - 95%/100%

AMRNA1273(Moderna) ¢ 94%/100%

Adjuvanted recombinant protein vaccineontains proteins from virus. When
your body sees the proteins it stimulates an immune response

ANVXCoV2373Novavax ¢ 89%

Adenoviral vector vaccindises a different weakened virus to enter your
cells, it delivers genetic material from the COMBDvirus that gives your
cells instructions to make copies of the S protein

AAd26.COV2.@anssen/Johnson & Johns@r6%/85%

X/X = Efficacy in trials of vaccines in preventing symptomatic/severe COVI


https://www-uptodate-com.ucsf.idm.oclc.org/contents/covid-19-mrna-vaccines-drug-information?search=covid+vaccines&topicRef=129849&source=see_link
https://www-uptodate-com.ucsf.idm.oclc.org/contents/covid-19-mrna-vaccines-drug-information?search=covid+vaccines&topicRef=129849&source=see_link
https://www-uptodate-com.ucsf.idm.oclc.org/contents/covid-19-adenovirus-vector-vaccines-united-states-and-canada-authorized-for-use-drug-information?search=covid+vaccines&topicRef=129849&source=see_link

CDC vaccination recommendations for those

with immunodeficiencies

APfizer(12 ears+1 antVoderna(18 years+) mRNA
3 |n|t|al oses, 1st booster 3 months aftet 3
ose and 2 booster 4 months after @dose

A Pfizer
A 6moc 4 years: 3 doses
A 5-11 years: 3 doses + 1 booster

A Moderna
A 6mo-11 years: 3 doses

AJ&J(18 years+{ 1 dose, mRNA 4 weeks afteft 1
booster dose 2 months aftern®booster dose A

months after
ANovavax(12 years +, 2 initial doses, $booster

CDC



Immunogenicity and Tolerability of COVID-19 mRNA Vaccines in
PID Patients with Functional B Cell Defects

33 patients with /
humoral defect

[115 patients with CVID
| 18 patients with other
antibody deficiencies

Of the 12 CVID subjects with
: +SARS-CoV-2 spike protein RBD
63.6% recelved BNT162b2 IgG, only 1 had ap%reciable
30.3% received mRNA-1273 \ neutralizing activity

ACEZ2 - angiotensin-converting
enzyme 2; CVID - common variable
immunodeficiency; RBD — receptor
binding domain; SAD - specific
antibody deficiency; XLA — X-linked
agammaglobulinemia

SARS-CoV-2 specific T-cell response
assessed by interferon gamma release assay

‘J-

SARS-CoV-2 spike protein RBD IgG

A 4

Neutralizing activity
ACE2 receptor blocking activity >50%

/

Pham JACI 2022



The Journal of Allergy and Clinical Immunology:

In Practice

CLINICAL COMMUNICATIONS | VOLUME 10, ISSUE 5, P1385-1388.E2, MAY 01, 2022

Immunogenicity of a third COVID-19 messenger RNA vaccine dose in
primary immunodeficiency disorder patients with functional B-celkdefects 1

Yael Gernez, MD, PhD « Kanagavel Murugesan, PhD « Cristina R. Cortales, MD © ... Benjamin A. Pinsky, MD, PhD
David B. Lewis, MD * * Michele N. Pham, MD 2 * = « Show all authors * Show footnotes 80

ASARS0V2 ACE?2 blocking .
activity level in primary "

Immunodeficiency disorder

patients with functional Bell ;..

defects <w
ACVID (¥ 10)

A Specific antibody deficiency
(SAD)/hypogammaglobulinemia  «
(n=4)

Second doses

Number of vaccine doses

Three doses

=N) QIO

(o1

(r=N) avsreiwsuinqgojbewwebodAH



Breakthrough infections after vaccination can
occur and are higher with Omicron

Asubstantially less likely to cause severe disease than infection in unvaccinated
Individuals

Alower number of symptoms
Ashorter duration of symptoms
Alower likelihood of persistent symptoms for >28 days

Ahigher likelihood of asymptomatic infection compared with infection in
unvaccinated individuals

Studies suggest that vaccine protection against INFECTION wanes over time but
protection against HOSPITALIZATION and SEVERELG@ins high,
especially in those who have received boosters

Uptodate Accessed 8/30/22NanduriMMWR 2021, TenfordeMMWR 2021



FDA NEWS RELEASE

Coronavirus (COVID-19) Update: FDA Authorizes Moderna, Pfizer-BioNTech
Bivalent COVID-19 Vaccines for Use as a Booster Dose

f Share in Linkedin = &% Email = &= Print

For Inmediate Release:  August 31, 2022 !

\\\

CovID-19
VACCINE

e




Bivalent SARGoV?2 Vaccine Boosters

ABoth Pfizer and 2 R S NgivdleQtzoosters include
1. an mRNA component of the original strain to provide an immune response
that is broadly protective against COV1D
2. an mRNA component in common between the omicron variant BA.4 and
BA.5 lineages to provide better protection against CGM[aused by the
omicron variant.

ABivalent vaccine doses
APfizerc 30-pgdoseg 12+years
AModernac 50-ug dosec 18+years

https:// www.fda.govnews-events/press
announcements/coronavirusovid-19-update-fda-authorizes
modernapfizer-biontechbivalentcovid19-vaccinesuse



Bivalent SARGoV?2 Vaccine Boosters

AC5! Qa4 RSOA&aA2Yy A& ol aSR 2yY
AExtensive safety and effectiveness data for each of the monovalent mMRNA
COVIEL9 vaccines

A Safety and immunogenicity data obtained from a clinical study of a bivalent
COVIEL9 vaccine that contained mRNA from omicron variant BA.1 lineage
ARGy AW FSNRA2NI ySdzi NI f AT Ay 3 | yi A ocCORAIrUBEB & LI2 y 2
A good immune response against the latest omicron subvariants BA.4 and BA.5
APreclinical data obtained using a bivalent CO¥®Dvaccine that contained
MRNA of the original strain and mRNA in common between the BA.4 and BA.5
lineages of the omicron variant

A strong neutralizing antibody response against the Omicron BA.1, BA.2, BA.4 and BA.5
subvariants, as well as the original virus

https:// www.fda.govnews-events/press
announcements/coronavirusovid-19-update-fda-authorizes
modernapfizer-biontechbivalentcovid19-vaccinesuse



Bivalent SARGoV?2 Vaccine Boosters

ACan receive if at least 2 months out from last COVID primary dose or
booster dose

AMixing is OK
AUS government has already ordered 170 million doses
AAnticipated roll out next week/mid September

AMonovalent mMRNA COWI® vaccines are not authorized as booster
doses for individuals 12+ years

AStay tuned!



Timing

ATiming with relation to nofCOVIBL9 vaccines any time and if
needed can be given at the same time with other vaccines

Aln a randomized trial, frequency of adverse effects and immunogenicity were
largely similar when a COVID vaccine (BNT162m? ChAdOx1) was given
with either a flu vaccine or placebo

ATiming with relation to 1VI&cIgrherapyc anytime

ATiming with relation tdEvusheld; 2 weeks before or anytime after
Evusheld

Lazarus Lancet 2021



Evusheld; tixagevimabr cilgavimab

A PREVENTBfection

A Engine |
90gd aysered to be lonkastingg half life

A Tixagevim

Imal300 mg -ci '

mt?f administered ag 2 cl:lgr?\s”en(;&ttlﬁ (e)r??oL
amuscular (IM) injections '

NDC 0310-7442-02

37(EVUSHELD"‘

tixagevimab and cilgavimab)

Injection
ixagevimab) injection co-package d (cllggsir:‘;%frg:fon :
)

ARepeat dose
eve r (ti
y 6 mo nth S xi%%g' 31/;33 gy {100 mg/mL
For use under Emergency Use Authorization (EUA)

For Intramuscular Use

A Not a substit
: ute for COV
\Y; ti {9
aC C I n a I O n Keep vials in original carton to protect from light.
A M piscard unused portion.
O t f th . Each carton contains two (2) vials: LS Y - ‘o
st of the prior monoclonal antibodi G e i r
a antl b O d I e ATTENTION HEALTHCAHE PROVIDER: EACH - .
A\ MUST BE ADMINISTERED SEPARATELY R ,ei-gﬂVim ab T
o INTRAMUSCULAR INJECTION NG [ hiecrion ey
Ao R Cmarsmi e
LW 0o '°°mg/;nL')n f;vtroa’;i

tha
foo r E)\évsetrgx%soes(ljj raerep rrc])Op I!]O ri] g e- r u S e d ; Refer to FDA-Authorized Fact Sheets
m 1 . aXI S 1 :; Ii),:‘s';ge and Administration. ' : u L % ol bt
iCron variants are not suscggt% ble t y (EEE Tl

these agents



EvusheldAuthorized for:

AYVRAODARZ fa4a F3ISR XMH @&
ACannot have COWI® or recent exposure
AVloderately to severely immunocompromised

AVlay have an inadequate immune response to
COVIBL19 vaccination

EvusheldcDA



Moderately or severely immunocompromised

Examples include:
ABeen receiving active cancer treatment for tumors or cancers of the blood

AReceived an organ transplant and are taking medicine to suppress the
Immune system

AReceived chimeric antigen receptor (CAREIl therapy or received a stem
cell transplant (within the last 2 years)

AModerate or severe primary immunodeficiency (such as DiGeorge
syndrome WiskottAldrich syndrome)

AAdvanced or untreated HIV infection

AActive treatment with higkdose corticosteroids or other drugs that may
suppress their immmune response

EvusheldcDA



TixagevimalCilgavimalivusheldor
prevention of Covid9

Risk factors for an inadequate response to Covid-19 vaccination

« Age =60 years
« Obesity
« Immunocompromised status

« Inability to receive vaccines without
adverse effects

« Congestive heart failure
« Chronic obstructive pulmonary disease

« Chronic kidney disease

« Chronic liver disease

Persons at increased risk for SARS-CoV-2 exposure

« Health care workers (including staff working in long-term care facilities)

« Workers in industrial settings shown to increase risk of SARS-CoV-2
transmission

« Military personnel
« Students living in dormitories
« Others living together in close or high-density proximity

Levin NEJM 2021
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First Case of Symptomatic Covid-19
Median 6-Mo Follow-up

1.8%
Primary Analysis
1.0%
0.2% °i%
AZD7442 Placebo AZD7442 Placebo

Relative Risk Reduction,|76.7% Relative Risk Reduction| 82.8%
(95% Cl, 46.0-90.0), P<0.001 (95% Cl, 65.8-91.4)

100+

40

304

20+

Percentage of Participants

504

Adverse Events in the Safety Analysis Set

B AZD7442 M Placebo

35.3% 34.2%

22.0% 21.3%

11.2% 11.0%

1.8% 1.6%

Any Adverse Event Mild Moderate Severe

All five cases of severe
COVIB19 and both COVID
19 deaths occurred in the
placebo group

Levin NEJM 2021



Side effects similar to those who received placebo

Table 2 Adverse Events (All Grades) Regardless of Causality Occurring in at Least 3% of
Subjects Receiving EVUSHELD or Placebo in Primary Safety Analysis

EVUSHELD Placebo

N= 3,461 ’ N= 1,736
Headache 6% 5%
Fatigue 4% _ 3%
Cough 3% 3%

Table 3  Cardiac SAEs Regardless of Causality in PROVENT with Onset Prior to Day 183
Using the Median 6-Month Data Cut-off Date

EVUSHELD Placebo

N= 3,461 N=1,736

Subjects with any cardiac SAE* 22 (0.6%) 3 (0.2%)

SAEs related to coronary artery disease or 10 (0.3%) 2 (0.1%)
myocardial ischemia’

Myocardial infarctions* 8 (0.2%) 1(0.1%)
SAEs related to cardiac failures® 6 (0.2%) 1(0.1%)
SAEs related to an arrhythmia¥ 4 (0.1%) 1(0.1%)
Other (cardiomegaly, cardiomyopathy, and 3 (0.1%) 0
cardio-respiratory arrest)

*One EVUSHELD recipient and one placebo recipient had two cardiac SAEs each.

Includes the preferred terms angina pectoris, coronary artery disease, arteriosclerosis, tropo?iin increased, acute myocardial infarction,

and myocardial infarction.

*Includes the preferred terms acute myocardial infarction, myocardial infarction, and troponin increased (with a discharge diagnosis of

myocardial infarction).

% Includes the preferred terms cardiac failure congestive, acute left ventricular failure, cardiac failure, and cardiac failure acute.

YIncludes the preferred terms atrial fibrillation, arrhythmia, paroxysmal atrioventricular block, and heart rate irregular. EVU S h eld: D A



Omicron Subvariants and CONHDTx

Table 1. Efficacy of Monoclonal Antibodies and Antiviral Drugs against Omicron Subvariants in Vitro.*

Subvariant Mean Neutralization Activity of Monoclonal Antibody

Sotrovimab Imdevimab+ | Tixagevimab+
Imdevimab  Casirivimab | Tixagevimab [ Cilgavimab Precursor  Bebtelovimab  Casirivimab | Cilgavimab

ng per milliliter
Referencef 7.4 6.1 6.1 7.0 95.1 2.5 3.4 6.3
BA.1 >50,000 >50,000 1552.7 2916.9 40727.1 5.8 >10,000 351.1
BA.1.1 >50,000 >50,000 603.5 >50,000 3769.2 3.9 >10,000 1296.8
BA.2 329.0 >50,000 2756.6 16.9 >50,000 33 835.1 34,6
BA.2.12.1 238.1 >50,000 335.2 21.0 >50,000 4.0 452.7 38.1
BA.4 132.6 >50,000 >50,000 53.6 >50,000 2.9 459.1 37.8
BA.5 583.4 >50,000 >50,000 56.8 >50,000 33 1093.1 192.5

Some in vitro studies suggest thatagevimakbcilgavimalretains
neutralizing activity against Omicron but at reduced levels

TakashiteNEJM 2022



Antibody Titers in IVIGLIg

ACompanies making immunoglobulin products have published studies
In the past (Summer 2021) noting that their donor pool has protective
antibodies (from vaccination and infection)

AProducts usually get to the patientI® months from plasma
collection to patient for infusion

AAntibodies from immunoglobulin replacement will add another layer
of protection
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Testing



COVIEL9 Testing W

. . . pn . “‘;‘/Mym\:“‘ﬂ
1. Nucleic acid amplifications tes{&x PCR tests)

ASensitivity and specificity are generally high, although performance varies
based on the specific assay used, specimen guality, and duration of iliness

2. Antigen tests(ex rapid antigen tests look for viral proteins)
Aless sensitive than NAATS

3. Blood Test$ex antibodies to SARZO\2 spike proteinkprimarily used to
identify patients who have had COVID in the past

- can identify patients with current infection who have had symptoms
for three to four weeks.

ASensitivity and specificity are highly variable, and ereastivity with
other coronaviruses has been reported.



COVIEL9 Testing Limitations I‘x

|
|

AA single antigen test may only be able to correctly identify the
virus 60% of the time In patients who have the omicron variant

and who display symptoms of the disease,

AThe FDA is seeing an increase in samples with the omicron
variant that have a relatively low viral load (low positive).

AThe lower sensitivity means people testing for COVID should use
multiple antigen tests to rule out a negative result, with-28
hours between tests

AWith higher concern and need for timely diagnasiget a PCR
test

FDA



Blood Testing

Alnsufficient evidence to recommend for or against the use of SARS
Co\2 serologic testing (ex. SARBV2 spike protein IgG) to assess for
Immunity or to guide clinical decisions about using C&NdMaccines
or Evusheld

AMany, many tests have been developed and are not standardized
ANo established reference ranges



Treatment for COVHDO



Eligibility for Outpatient Therapy

Inclusion criteria: Meets all of these and no Exclusions
COVID-19 infection confirmed by PCR, NAAT, or Antigen testing (including home test)

Symptomatic with symptom onset within time frames outlined below
Mild-moderate disease (see Definitions)

Meets at least one of high-risk for progression to severe COVID-19 criteria (see CDC website)

Exclusion criteria

Hospitalized for COVID-194
New O2 requirement
Worsening 02 requirement in those on supplemental 02

UCSF Protocol based on CDC and FDA Recommend



What i1s mild/moderate CO\HI®?

AMild:

Asigns and symptoms of COVIB (e.g., fever, cough, sore throat, malaise,
headache, muscle pain) without shortness of breath, dyspnea, or abnormal
chest imaging and who do not meet criteria for moderate, severe, or critical
liness

AModerate:

Aevidence of lower respiratory disease by clinical assessment or |mag|ng and a
al GdzN)> GA2y 2F 2E@3ISy oO0{LhHUL xbm: 2V



Risk Factors* Associated with Severe CQYID

A13S xpn &SI N& A Mental health disorders (mood disorders including depression,
A Asthma schizophrenia spectrum disorders)

A Cancer A Neurologic conditions (dementia)

A Cerebrovascular disease AhoSaaride o0 .?adowoveight(BMk286 89 kg/nd),

A Children with certain underlyirmpnditions 2 NJ "pevgentile in children

A Chronic kidney disease A Physical inactivity

A Chronic lung disease (interstitial lung disease, pulmonary A Pregnancy or recent pregnancy
embolism, pulmonary hypertension, bronchiectasis, COPDRA Primary immunodeficiencies
A Chronic liver disease (cirrhosis, ralicoholic fatty liver diseas®, Smoking (current and former)

alcoholic liver disease, autoimmune hepatitis) A Sickle cell disease or thalassemia
A Cystic fibrosis A Solid organ or blood stem cell transplantation
A Diabetes mellitus, type 1 and type 2 A Substance use disorders

A Disabilities¢g, ADHD, cerebral palsy, congenital malformatidn3uberculosis
limitations with selfcare or activities of daily living, intellectudl Use of corticosteroids or other immunosuppressive
and developmental disabilities, learning disabilities, spinal conthedications
Injuries)
A Heart conditions (such as heart failure, coronary artery disease,
or cardiomyopathies)
A HIV

*Established, probable, and possible

CDC



Considerations for Immunocompromised
Individuals

Almportance of timely Initiation of COMI therapies

ASymptom managemerg eg.acetaminophen, rest, fluids

ADiscuss with your doctor whether immunosuppressive medications
should be reduced or stopped



Outpatient Therapies for MHModerate COVH29

Time Window for

Agent Approval Age  administration after Clinical considerations

ADrugdrug interactions with many
Nirmatrelvir- KMH &SI NE .y &, |Medications

AReduce dose for eGFR-39 mL/min
Aavoid use in eGFR <30 mL/min and in
severe liver impairment.

. . Antiviral , A
ritonavir s SAIKAY S

o 1 3
- Monoclonal XMH @SINB 2F 35S LYR. . L
Bebtelovimab Antibody 6SAIKAYI xnn ﬁg IRY e & MRequires IV administration.
: : ARequires 1V administration.
nghtlter Antibodies XXy RI & & Mlood typing and antibody screen
convalescent plasm required prior to administration.

_ _ Aavoid in pregnancy and in those at risk
Molnup|rav|r Antiviral *xMy @S| NE 2F DPKPS RI @ & of pregnancy due to potential adverse
effects on developing fetus.



Paxlovid Nirmatrelvieritonavir

AOral medication
A5 day course (twice a day)

AReduces the risk of dying from COM®Dby
79% and decrease hospitalizations by 73% In
at-risk patients ages 65 and older

AExpected to retain activity against Omicron
and subvariants

AMetallic taste and gut symptoms

AThings that may help with metallic taste
A Eating and drinking
A Strongly flavored candiesx cinnamon candies, mints

ArbelNEJM 2022, NajjdpebbinyClininfect Dis 2022



Outpatient Therapies for MHMloderate COVH29

Time Window for
Approval Age  administration after Clinical considerations
symptom onset

Type of

Agent Therapy

ASignificant druglrug interactions with
Nirmatrelvir- KMH &SI NE 2F | ﬁﬁﬁ LY R many medications

AReduce dose for eGFR-39 mL/min
Aavoid use in eGFR <30 mL/min and in

. ) Antiviral A
ritonavir Wi g SAIKAY I xnn

Remdesivir Antiviral - & & ARequires IV administration x 3 days.

B - - - y A - y 1/ [ {1 ~ AD v
pepteiovimap Antibody 6SAIKAYI xnn | e a equires IV administration.
: ; ARequires 1V administration.
Ier .
nght te Antibodies XXy RI & & Mlood typing and antibody screen

convalescent plasm required prior to administration.

Aavoid in pregnancy and in those at risk
Molnupiravir Antiviral *xMy @S| NE 2F DPKPS RI @ & of pregnancy due to potential adverse
effects on developing fetus.



Remdesivir

AIV medicatiorg daily for 3 days
ASometimes dose is extended for patients in the hospital

Aln trials, reduced the risk of COVID related hospitalization by 87%
compared with placebo

AGenerally well tolerated. Nausea, lower heart rate or blood pressure,
and allergic reactions have been reported.

FDA



Outpatient Therapies for MHMloderate COVH29

Time Window for

Type of . : .. : :
Agent Tli/epra Approval Age  administration after Clinical considerations
24 symptom onset
ASignificant druglrug interactions with
Nirmatrelvir- . L gé v E many medications
) a e_ Antiviral )K:\; g X ; F??I\ )’;I‘g 2 rTn | ?(,E lRY '§ & AReduce dose for eGFR-39 mL/min
ritonavir 4 Aavoid use in eGFR <30 mL/min and in
severe liver impairment.
HAMAE An ] MHY Rl-e £ 1 R | & 3  /MRequire administration da

Monoclonal XMH &SI NR 27F I-?ETIS
Antibody GSAIKAY I Xnn

ARequires 1V administration.

Antibodies XXy RI & & Mlood typing and antibody screen
convalescent plasm required prior to administration.
_ _ Aavoid in pregnancy and in those at risk
Molnup|rav|r Antiviral *xMy @S| NE 2F DPKPS RI @ & of pregnancy due to potential adverse

effects on developing fetus.



Bebtelovimab

ASingle IV dose

AReduced

ATime symptom resolution from
8 days to 6 days

AHospitalization
ADeath

Not allmonoclonal antibody
treatmentsremain effective
against Omicron

bebtelovimab
injection

V75 mg/2 mi

(B7.5 mg/mL)




Omicron Subvariants and CONMEDTx

Table 1. Efficacy of Monoclonal Antibodies and Antiviral Drugs against Omicron Subvariants in Vitro.*

Subvariant Mean Neutralization Activity of Monoclonal Antibody

Sotrovimab Imdevimab+ Tixagevimab+
Imdevimab  Casirivimab  Tixagevimab  Cilgavimab Precursor J| Bebtelovimab || Casirivimab  Cilgavimab

ng per milliliter

Referencef 7.4 6.1 6.1 7.0 95.1 3.4 6.3
BA.1 >50,000 >50,000 1552.7 2916.9 40727.1 >10,000 351.1
BA.1.1 >50,000 >50,000 603.5 >50,000 3769.2 >10,000 1296.8
BA.2 329.0 >50,000 2756.6 16.9 >50,000 835.1 34,6
BA.2.12.1 238.1 >50,000 335.2 21.0 >50,000 452.7 38.1
BA.4 132.6 >50,000 >50,000 53.6 >50,000 459.1 37.8
BA.5 583.4 >50,000 >50,000 56.8 >50,000 1093.1 192.5

TakashiteNEJM 2022



Outpatient Therapies for MHModerate COVH29

Time Window for

Agent

Nirmatrelvir-
ritonavir

Remdesivir

Bebtelovimab

Hightiter
convalescent plasm

Molnupiravir

Type of
Therapy

Antiviral

Antiviral

Monoclonal
Antibody

Antibodies

Antiviral

Approval Age

X M H

&SI NA

administration after

symptom onset

2T

GSAIKAY I Xnn

XHY Rl &a 2f
o 1 3

X M H

& S| N&

27T

GSAIKAYI xnn

KMY

& SI NA

27T

3§ kI8
X1 RI @&
35 RIE
Xy RI @&
KpS RI &

a

Q)¢

Q)¢

ax

Clinical considerations

ASignificant druglrug interactions with
many medications

AReduce dose for eGFR-39 mL/min
Aavoid use in eGFR <30 mL/min and in
severe liver impairment.

ARequires IV administration x 3 days.

ARequires IV administration.

ARequires IV administration.
MBlood typing and antibody screen
required prior to administration.

Aavoid in pregnancy and in those at risk
of pregnancy due to potential adverse
effects on developing fetus.



Molnupiravir

A4 capsules every 12 hours for 5 days
ANo dose adjustment needed for kidney or liver issues
ACannot use in those younger than 18 (bone and cartilage issues)

ANot recommended for use in pregnancy and lactation

AFor those of childbearing age, discuss with your doctor recommendations for
contraception during and after therapy

AReduced the risk of hospitalization or death by approximately 31%



Outpatient Therapies for MHMloderate COVH29

Type of
Agent yp
Therapy
Nirmatrelvir- N
) ) Antiviral
ritonavir
Remdesivir Antiviral
. Monoclonal
Bebtelovimab Antibody
ngh-tltel’ Antibodies
convalescent plasm
Molnupiravir Antiviral

Approval Age

X M H

&SI NA

Time Window for
administration after

symptom onset

2T

GSAIKAY I Xnn

KHY

XMH

RIéa
X O

2 f
13
& S| N&

27T

GSAIKAYI xnn

KMY

& SI NA

27T

3§ kI8
X1 RI @&
35 RIE
Xy RI @&
KpS RI &

Q)¢

ax

Clinical considerations

ASignificant druglrug interactions with
many medications

AReduce dose for eGFR-39 mL/min
Aavoid use in eGFR <30 mL/min and in
severe liver impairment.

ARequires IV administration x 3 days.

ARequires IV administration.

ARequires IV administration.
MBlood typing and antibody screen
required prior to administration.

Aavoid in pregnancy and in those at risk
of pregnancy due to potential adverse
effects on developing fetus.

Hydroxychloroquine, Azithromycin, Metformin, lvermectin and Fluvoxamine are not effective for T\



COVIBEL9 antivirals retain effectiveness

against Omicron

Reference
BA.1l
BA.1.1
BA.2
BA.2.12.1

Susceptibility to Antiviral Drug::

Remdesivir Molnupiravir

1.7
1.9
2.0
9.9
0.5

pmol
2.8
7.5
6.0
8.7
3.2

Nirmatrelvir

2.7
4.3
39
6.9

TakashiteNEJM 2022



Rebound COVID

AReturn of symptoms and/or return of positive result on antigen test

AReported to occur after a course B&xlovidof Molnupiravit Can also occur
without treatments

APfizer's clinical trials found rebound il2% of patients (in placebo and
treatment). New studies suggest that rebound COVID occurs more often.

Alt is unclear why this occurs

ANo reports of progression to severe disease among these patients, and per
CDC guidance, we do not offer repeat treatment withmatrelvir-ritonavir
(or any other COVHD9-specific therapy) in such circumstances



Long COVID

ACoronavirus symptoms that continue or return three months after a
person becomes ill from infection with SARS 2oV

AFromlaAJune 2022 survey study, nearly 1 in 5 patients with prior COVII
KI 8 af2y3 / h+L5¢é
ASymptoms can include:
ATiredness
AShortness of breath

A Cognitive problems
AHeart problems

https:// www.cdc.goynchgpressroomhchs_press_releasé022/2022
0622.htm#:~:text=New%20data%20from%20the%20Household,sympt
ms%200f%20%E2%80%9Clong%20COVID.%E2%80%9D



Long COVID: Loilgrm Effects of COVID

ARisk Factors:
A Women> men
A Early lung involvement
A More severe COVID
A Obesity
A Asthma
A Poor general health
A Unvaccinated

AThe more COVID infections you get the higher risk of gettingttongCOVID
likely due to the inflammation you get with each infection

AUnknown if PID patients are at higher risk. More information needs to be
collected

ATreatment of individual issue, symptomatic therapy

CDC



Summary

Alnfection with SARS0V2 continues to be a public health issue and
will be In our community likely for a long time

AVariants will continue to emerge

AVaccination and staying up to date with boosters and preventative
therapies can help decrease risk of infection, severe disease or death

AThere are therapies available for patients at risk of severe GO8/ID

AWe are learning more and more each day about SBRE but there
IS much still to learn
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