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m Topics to discuss:

COVID 19 Pre-exposure Prophylaxis (PrEP)

- pemivibart (CANOPY trial)
- sipavibart (SUPERNOVA)

(tixagevimab / cilgavimab (PROVENT))

COVID 19 Post-exposure Prophylaxis (PEP)

- ensitrilvir (SCORPIO-PEP)
- nirmatrelvir-R
- molnupiravir (MOVe-AHEAD)

(bamlanivimab / etesevimab (BLAZE?2))
(casirivimab / imdevimab)
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Disclosures — 12 months:

* Drug Safety Monitoring Board
* CSL, Biogen, J&J —immunomodulators
* Atea-HCV antivirals
* Cidara-influenza antibodies
* BrioVAD —cardiac assist devices

* Speaker’s Bureau
* Merck-CMV antivirals

* Manuscript writing support
* |nvivyd — Covid19 antibodies




COVID 19 Pre-exposure Prophylaxis (PrEP)

A Immunobridging Method 1

Evaluation based on adintrevimab historical EVALUATE

data R - . .
i f th |
Clinical efficacy of the reference monoclonal antibody (adintrevimab) 71% Redu in

/7 Adintrevimab, 300 mg
/ Single intramuscular dose Adintrevimab, as compared with placebo, showed a 71% reduction relative risk at day 90
in the relative risk of RT-PCR—confirmed symptomatic Covid-19 due

o o to the delta variant through day 90.
Pemivibart
(V) Completed phase 3 trial CALCULATE
‘ (EVADE) Protection titer threshold at day 90
. . . e Serum concentration of adintrevimab at day 90 (GMT) divided by =3514
- LO ng h a lf— l_|fe a nt 1-S p| ke g1 m Ab the IC,, value for adintrevimab against the authentic delta variant
(7 ng/ml)
- Based on adintrevimab (delta var) e aOLATE
kinetic modeling Adintrevimab-extrapolated protection sVNA titer (reference) at day 28
F— 2. 2
. =7 Pemivibart, 4500 m Protection sVNA titer (GMT) for pemivibart as extrapolated from the =8944
- G Iven F DA E UA fo r Safety d ata + U IV infusion on day f;nd day 50 protection titer for adintrevimab at day 90 and based on the halflife
[ of pemivibart

‘r:—/

immunobridging analysis. Completad phase 1 stily

and ongoing phase 3 trial
2 (CANOPY)

- CANOPY trial:

Assessment based on pemivibart EUA data CALCULATE
= 45 O Om g I V, r pt I n 90d ayS Py Pemivibart, 4500 mg SVNA titer for pemivibart at day 28 =6278
] IV infusion on day 1 Serum concentration of pemivibart at day 28 (GMT) divided by (90% Cl, 6093-6469)
- — & the IC,, value for pemivibart against the pseudotyped JN.1 variant
Cohort A-open labelfor|/C S Gasngmy ’ '

_ CO ho rt B _ RCT fo r ‘at_ ri Sk’ Ongoing phase 3 trial (CANOPY) ks

The full analysis set included all

Jmam—— A ; 6278+8944=0.70
participants who received a full Immunobridging for pemivibart (90% C1 0.680:0.72)
dose at the i"“‘?' administration The immunobridging end point was a ratio between the GMT for !
and had a quantifiable serum pemivibart against the pseudotyped JN.1 variant at day 28 and the
concentration result at day 28. protection titer (reference) for adintrevimab against the authentic

delta variant at day 28. Immunobridging was established if the lower
limit of the two-sided 90% confidence interval of the ratio of the
GMT values was greater than 0.8,
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COVID 19 Pre-exposure Prophylaxis (PrEP)

Pemivibart
B Immunobridging Method 2

_ Long half-life anti-spike g1 mAb .
- Based on adintrevimab (delta var) mj
70+
- Given FDA EUA for safety data + T 6o
immunobridging analysis. z so- Monoclonal Antibody
% . @ Casirivimab+imdevimab — Isa et al.

- CANOPY trial B ot — bt

- 4500mg |V’ rpt in 90d ays 20 Cilgavimab + tixagevimab — Levin et al,

- Cohort A-open label for I/C . Bty Sl o oo

- Cohort B-RCT for ‘at-risk’ 0 .

I T
100 1000 10,000
Antibody Concentration (normalized by the in vitro IC., value)
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Pemivibart

Long half-life anti-spike g1 mAb
Based on adintrevimab (delta var)

Given FDA EUA for safety data +
immunobridging analysis.

CANOPY trial:
- 4500mgV, rptin 90days
- Cohort A-open labelforl/C
- Cohort B-RCT for ‘at-risk’
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COVID 19 Pre-exposure Prophylaxis (PrEP)

Safety and Efficacy of Pemivibart, a Long-Acting Monoclonal Antibody, for Prevention of Symptomatic COVID-19:

Interim Results From a Phase 3 Randomized Clinical Trial (CANOPY)

Wolfe (',:R‘ et al, 202¢

BACKGROUND

Pamivibart is the first mAb to receive EUA for prevention of
COVID-19 in certain immunccompromised people based on
a rapid immunobridging trial design (Schmidt P, et al. N Eng/
J Med 2024). Here, we report interim safety and efficacy data.

CANOPY STUDY DESIGN (NCT06039449)

Pemivibart 4500 mg Pemivibart 4500 mg
{open-label) or placebo
2 IV infusions, (randomized, 2:1)
90 days apart 2V infusions,

90 days apart

m 218 years with 218 years with risk

significant immune of exposure to
compromise SARS-CoV-2

RT-PCR negative for SARS-CoV-2 infection at baseline

Primary endpoints
Q + Safety and tolerability

» Cohort A only: Immunobridging to historical mAb{s)
with demonstrated clinical efficacy (based on
calculated sVNA titers)

Exploratory endpoint
Q + Composite of RT-PCR-confirmed symptomatic
COVID-19, COVID-19-related hospitalization, and
all-cause mortality (composite COVID-1%)

RESULTS

Prophylactic administration of 2 doses of pemivibart approximately 90 days apart was gen

Most common study Pemivibart Pemivibart (n=3 Placebo [n=1¢
drug-related AEs i 5 '

through month 6: : 1" 7 Nessidacrad
infusion-related 3.6% 2.2%

reactions, n (%)

-rallx well tolerated

Four of 623 (0.6%)
participants who
received pemivibart
experienced
anaphylactic reactions,
of which 2 were serious

Pemivibart provided protection against symptomatic COVID-19 in individuals with and without immunocompromise

Pemivibart '8 Pemivibart 3117, Placebo (n=1¢
' ~
Composite COVID-19 ! 11 6 19
incidence through : & =
’ A.7% 1.9% 11.9%
month 6, n (%)
ciudes 2 Mi-cause deaths Ne COVID-19-related hosphaizations o a8 cause Gemhs
: «
Composite COVID-19 | N
. ! 15 29
incidence through Study angoing 4.7% 18.1%
month 12, n (%) >
Indudas | ¥kzause ceath nc'udes 1 COVD-19-

relwed hosptalization

Treatment
difference in
cohort B

95% Cl, 60.9-93.5
2-sided P-v. 001

sRRR: 73.9%
95% Cl, 52.8-85.6

2-sided P-value <.0001

AE, adverse avert; C|, confidence interval; EUA, Emergency Use Authorization; IV, intravencus; mab, monodional antibody, sRRR, standardized relative risk reduction;

RY-PCR, reveesa transcripon-polymerase chive rodction; sYNA, sorem virnus neutralizng antibody

Clin Infect Dis,2025, https://doi.org/10.1093/cid/ciaf265
Schmidt et al, NEJM 2024,
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Pemivibart

Long half-life anti-spike g1 mAb
Based on adintrevimab (delta var)

Given FDA EUA for safety data +
immunobridging analysis.

CANOPY trial:
- 4500mgV, rptin 90days
- Cohort A-open labelforl/C
- Cohort B-RCT for ‘at-risk’
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COVID 19 Pre-exposure Prophylaxis (PrEP)

Safety and Efficacy of Pemivibart, a Long-Acting Monoclonal Antibody, for Prevention of Symptomatic COVID-19:

Interim Results From a Phase 3 Randomized Clinical Trial (CANOPY)

Wolfe (',:R‘ et al, 202¢

BACKGROUND

Pamivibart is the first mAb to receive EUA for prevention of
COVID-19 in certain immunccompromised people based on
a rapid immunobridging trial design (Schmidt P, et al. N Eng/
J Med 2024). Here, we report interim safety and efficacy data.

CANOPY STUDY DESIGN (NCT06039449)

Pemivibart 4500 mg Pemivibart 4500 mg
{open-label) or placebo
2 IV infusions, (randomized, 2:1)
90 days apart 2V infusions,

90 days apart

m 218 years with 218 years with risk

significant immune of exposure to
compromise SARS-CoV-2

RT-PCR negative for SARS-CoV-2 infection at baseline

Primary endpoints
Q + Safety and tolerability

» Cohort A only: Immunobridging to historical mAb{s)
with demonstrated clinical efficacy (based on
calculated sVNA titers)

Exploratory endpoint
Q + Composite of RT-PCR-confirmed symptomatic
COVID-19, COVID-19-related hospitalization, and
all-cause mortality (composite COVID-1%)

RESULTS

Prophylactic administration of 2 doses of pemivibart approximately 90 days apart was generally well tolerated

|

L Four of 623 (0.6%)

i Pemivibart Pomivibart ‘ Placebo (n=1¢ participants who
Most common study g ' received pemivibart
drug-related AEs : " experienced
through month 6: ¢ . JN . Z None repeeted anaphylactic reactions,
infusion-related ; v of which 2 were serious

reactions, n (%)

Pemivibart provided protection against symptomatic COVID-19 in individuals with and without immunocompromise

L ——
Pemivibart 8 Pemivibart 317 Placebo (n=1¢ difference in
: cohort B
H L \
Composite COVID-19 11 P 19
incidence through :
o 1.9% 11.9%
month 6, n (%} 7% 9 ) 95% CI‘, 60.9 93.5'“
2-sided P-v 00
ciudes 2 Mi-cause deaths No C-’?’-:J‘TV»W}IMM ROSPANIZALOAS Of AB-Cause Goaths
Composite COVID-19 | B 2o sRRR: 73.9%
incidence through Study angoing 4% 18.1% 95% Cl, 52.8-85.6
month 12, n (%) : > 2-sided Pvalue <.0001
: Indudas | ¥kzause ceath nc'udes 1 COVD-19-

relwed hosptalization

AE, adverse avert; C|, confidence interval; EUA, Emergency Use Authorization; IV, intravencus; mab, monodional antibody, sRRR, standardized relative risk reduction;
RY-PCR, reveesa transcripon-polymerase chive rodction; sYNA, sorem virnus neutralizng antibody

Clin Infect Dis,2025, https://doi.org/10.1093/cid/ciaf265
Schmidt et al, NEJM 2024,
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m COVID 19 Pre-exposure Prophylaxis (PrEP)

Pemivibart - Practical issues

- Long half-life, and trial re-dosed
after 90 days, but ? necessary

- No COVID19 hospitalizations in
Cohort B, so ? practical benefit

- Logistics of IV infusion
- Anaphylactic signal (0.6%)

- Expense
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Sipavibart

- Primary outcome - rates of symptomatic covid with
non-Phe456Leu-containing variants within 6m
- Lostactivity against KP2,3 variants mid trial, 2024

- 1669 active Vs 1675 placebo

- SAE’srare=0.1% vs 0.4%
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1:1 randomized trial, immunocompromised
- 300mg sipavibart Vs Tixa/Cilga or placebo on day 1
- 300mg additional sipavibart Vs placebo at 6m

Solid organ transplant

Yes

No

Haematopoietic stem-cell transplant
Yes

No

Solid tumour cancer and on treatment
Yes

No

Taking immunosuppressants

Yes

No

Haematological malignancies

Yes

No

Moderate or severe secondary immunodeficiency

Yes
No
Received B-cell depleting therapies
Yes

No

26/235(111)
152/1396 (10-9)

4/29(138)
174/1602 (10-9)

5/57(88)
173/1574 (11.0)

142/1223 (11-6)
36/408 (8.8)

28/230(12:2)
150/1401(10-7)

14/233 (6-0)
164/1398 (11.7)

28/206 (13-6)
150/1425(10:5)

17/235(7:2) —_

105/1414 (7-4) —_—
4/36 (11.1) < +

118/1613(7-3) ——
9/54 (16.7) <

113/1595(7-1) ——

100/1214 (8-2) ——
22/435(51) —t
17/262 (6:5) —r——

105/1387 (7.6) —
8/264(30) S S—

114/1385(8-2) —f
20/227 (8-8) ——

102/1422(7-2) ——

I I 1 |
-100 50 0 50 100
4 — —>

Favours comparator  Favours sipavibart

COVID 19 Pre-exposure Prophylaxis (PrEP)

38-4(-13-8t0 667)
338 (150t0 48-5)

17.9(-238.7t0 801)
350(17 810 487)

-87-3(-435110 344)

37-8(21010510)

3111 (10810 46 :8)
448 (6110 67.6)

505(84t0732)
31.5(12:0t0467)

498(-197t079-0)
32:2(13810467)

38.9 (-8-610656)
341(151t0 48.9)

Haider et al, Lancet Infectious Disease, 2025



Sipavibart

1:1 randomized trial, immunocompromised
- 300mg sipavibart Vs Tixa/Cilga or placebo on day 1
- 300mg additional sipavibart Vs placebo at 6m

- Primary outcome - rates of symptomatic covid with
non-Phe456Leu-containing variants within 6m
- Lostactivity against KP2,3 variants mid trial, 2023

- 1669 active Vs 1675 placebo

- SAE’srare=0.1% vs 0.4%

Q' Duke Human
Vaccine Institute
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COVID 19 Pre-exposure Prophylaxis (PrEP)

100 1~~re

%\\H
~ Y . —\\H
> 90 4
-
-4, 80+
L
)
g 70
=
:}-‘, -~ 604
4T
8% 50+
o =
g -
= 40
>
o
2 30
=
3 20
-o,__l Sipavibart
3 10 -4 Comparator
e Relative risk reduction 34.9% (97-5% C115-0-50-1; p=0.0006)
0 T T Y T T T T T T T T 1
0 30 60 90 120 150 180 210 240 270 300 330 361

Time from first dose (days)

Number at risk
(number censored)
Sipavibartgroup 1649 1588 1431 1348 1274 1139 716 472 357 245 146 66 0
(0) (43) (181) (245) (301) (427) (836) (1061) (1176) (1283) (1381) (1463) (1527)
Comparatorgroup 1631 1569 1373 1268 1188 1063 670 443 351 239 148 64 0

(0) (37) (188) (256) (313) (436) (814) (1020) (1115) (1217) (1306) (1394) (1453)

Results:
122 (7-4%) sipavibart Vs 178 (10-9%) “placebo” had symptomatic
COVID-19 due to any variant [RRR] 34:9% , p=0-0006)

Significantly different looking only at earlier non-Phe456Leu variants



Historically speaking:

Tixagevimab / cilezavimab (PROVENT

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

) Duke Human
Vaccine Institute

Dike Liniversity Schonl of Medicine

COVID 19 Pre-exposure Prophylaxis (PrEP)

First Case of Symptomatic Covid-19

w 100~

E Rl | Median 6-Mo Follow-up

8 2.5+

‘O

E 204 1.8%

:‘f Primary Analysis

“ 1.54

v 1 00/

Q W7o

?ED 1.04

S 0.3%

g 054 0.2% 3%

& 0.0——-4 - 4

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)

Difficulties in 2025:
- no longer protective against current var’s
- study done with vaccine naive population
- COVID mitigation efforts very different
- risk factors for severity now different

Ongoing Promise:
- similar to Sipavibart, 6m activity, efficacy



Ensitrelvir (SCORPIO-PEP)

- Oral SARS-CoV-2 3C-like protease
inhibitor

- Approved in Japan for Rx of mild-to-
mod COVID-19

- Phase lll - post exposure prophylaxis
efficacy in household contacts of index
patients, confirmed COVID-19

ul Duke Human
Vaccine Institute
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COVID 19 Post-exposure Prophylaxis (PEP)

Iﬁdex patiehts Phase 3 RCT

7S (SARS-CoV-2 infection)  Enrolied: 2.389 HHCs

Local test (+)
Symptom (+)

Trial dates: June 2023 - September 2024

Household —* Ensitrelvir (Day 1: 375 mg, Days 2-5: 125 mg)
contacts Days 1-5 Day 10 Day 28
(HHCS) * % * * * * *
d
Local test (-) 1:1 + """" s +’
Symptom (-) Proportion of HHCs who
» Placebo  developed COVID-19 by Day 10

<72 hours of IP

symptom onset NP swab collection days: 1, 3, 6, 10, 15, 21, 28

s

Hayden et al, CROI 2025



Ensitrelvir (SCORPIO-PEP)

- Oral SARS-CoV-2 3C-like protease
inhibitor

- Approved in Japan for Rx of mild-to-
mod COVID-19

- Phase lll - post exposure prophylaxis
efficacy in household contacts of index
patients, confirmed COVID-19

ul Duke Human
Vaccine Institute
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m COVID 19 Post-exposure Prophylaxis (PEP)

Characteristic

Ensitrelvir Placebo

(N=1,030) | (N=1,011)

Hours from symptom onset in the IP to enroliment of HHC, n (%)

<48 732 (71.1)  720(71.2)
Geographic region, n (%)

us 692 (67.2) 683 (67.6)

Japan 266 (25.8) 270 (26.7)

Vietnam 59 (5.7) 49 (4.8)

Argentina 7(0.7) 4 (0.4)

South Africa 6 (0.6) 5 (0.5)
Risk status, n (%)

High risk* 382 (37.1) 374 (37.0)

Positive baseline serology, n (%)?**

S-antibody

1018 (99.4) 1004 (99.7

Hayden et al, CROI 2025



Ensitrelvir (SCORPIO-PEP)

Ensitrelvir Placebo
(N=1,030) (N=1,011)
COVID-19 development, n (%) 30 (2.9) 91 (9.0)
[95% CIY [1.97, 4.13] [7.31, 10.94]
Risk ratio™
[95% CII™ [0.22, 0.49]
P-value™ <0.0001

In participants with central negative tests at baseline, ensitrelvir
demonstrated a statistically significant reduction in the risk of COVID-19 vs
placebo (2.9% vs 9.0%)

w Duke Human
Vaccine Institute
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m COVID 19 Post-exposure Prophylaxis (PEP)

Drug position:

SCORPIO-SR

- earlyillness, OP

- reduced time to sustained
symptom recovery

SCORPIO-HR

- high(ish) risk, early, OP

- antiviral activity, but no
reduced sustained symptom
resolution

Hayden et al, CROI 2025



COVID 19 Post-exposure Prophylaxis (PEP)

Symptomatic, Confirmed SARS-CoV-2 Infection
Nirmatrelvir/ritonavir

v 1004
-2736 adults, exposed to COVID in house < 72hrs earlier < S
& 154
- Sept 21 — April 22 H } 1
£ s = 3.9%
_ : : it - i 8. -~} 2.6% 2.4%
neg rapid Ag, no prior positive, no vaccine within 6m 5 ey
. L . ' Nirmatrelvir- Nirmatrelvir- Placebo
- outcome symptomatic positive covid by d14 Ritonavir Ritonavir

5-Day Regimen 10-Day Regimen

- “blinded” but often taste difference Adverse Events

E 100 l
=
£ 30 s .
. Z 3 A i 23.9% 23.3%
Nirmatrelvir-Ritonavir  Nirmatrelvir-Ritonavir Placebo - 2LIN
5-Day Regimen 10-Day Regimen &
p 8 10
(drug for 5 days + placebo (10 days) ‘g
for 5 days) ¢
o & Nirmatrelvir- Nirmatrelvir- Placebo
( Ritonavir Ritonavir

5-Day Regimen 10-Day Regimen

Nirmatrelvir Nirmatrelvir Placebo

Household Transmission of Covid-19

921 Participants 917 Participants 898 Participants m ﬂ[ ﬂ“’ ‘
) Duke Human

Vaccine Institute
Duke University Schonl of Medicine Hammond et al, NEJM 2024




Molnupiravir (MOVe-AHEAD)

20 - Hazard ratio: 0.70 (0.45, 1.08)

X Censored
= Molnupiravir
Placebo

-
o
|

Cumulative Incidence Rate
(%, with 95% Confidence Intervals)

o

T L T T T 1

0 3 S5 10 15 29
Days from Randomization
Number of participants at risk
Molnupiravir 630 626 622 812 600 590
Placebo 634 623 807 592 583 578
Number of events inside period
Molnupiravir 4 4 B8 " 8 0
Placebo " 5 1 8 R 0

) Duke Human
Vaccine Institute

Miuike | Iniversity Schnnl of Medicine

Participants were randomized 1:1 to 5 days
of molnupiravir (800 mg) or placebo, both
administered orally twice per day

1539 participants randomized

MITT population
| 763 Molnupiravir 764 Placebo
| I

~ n

MITT-VN population
‘630 Molnupiravir 634 Placebo

COVID 19 Post-exposure Prophylaxis (PEP)

= Molnupiravir -105 r@‘ 20)
= Placebo 41.2%
20(50,09) -32(6.3,-0.1)
; ,-(—8,5 % 10.2% 13.5%
6.5% o
COVID-19 through  COVID-19 through  COVID-19 through
day 14 (MITT-VN) day 14 (MITT) day 14 (MITT virus-
positive at baseline)

Alpziar et al, J Infection 2023



m COVID 19 Post-exposure Prophylaxis (PEP)

PEP drugs that came & went:

bamlanivimab / etesevimab (BLAZE?2)
- 8.5% (active) vs 15.2% (placebo) incidence of infection, BLAZE-2
- nursing home staff, residents

casirivimab / imdevimab
- 1.5% (active) vs 7.8% (placebo) incidence of infection, s/c dosing trial
- appeared to have shorter illness, lower viral loads

Ultimately both used rarely, in unvaccinated groups, and with variants that emerged

il Duke Human
k" Vaccine Institute Cohen, et al, JAMA 2021

ke | Intvarcit €rhond nf Madicin O’Brien, et al, NEJM 2021



m Conclusions for 2025:

- Multiple examples of antiviral or mAb protecting against symptomatic SARs-CoV2 infection

- Currently for PrEP - only Pemivibart (mAb) available
- Currently for PEP - nothing available, ensitrilvir pending

- Clinically impactful to have options for immunosuppressed patients, in addition to vaccines
- Lays a good platform for study rollout in future pandemic viral countermeasure development

- Challenges ahead
- Pemivibart activity against variant drift
- Availability of ensitrilvir and other antivirals
- Further trials struggle with changing endpoints, fluctuating definitions of high-risk, prior
immunity (native or vaccine)
- Public/ government interest in drugs, vaccines, mAbs

u. Duke Human
Vaccine Institute
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Questions?
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