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Clinical case (February 2022)

-- 75y old man with a with renal involvement on

(last administration of rituximab in December 2021)

-- A recent finding of atrial fibrillation, and a mitral prolapse.

*Vaccinated with 3 doses of mMRNA vaccine (the last in November 2021)

«January 2022: mild COVID-19 with fever, asthenia and wheezing cough at the onset
not early treatment, not pre-exposure prophylaxis

—
C—

SARS-CoV-2 RT-PCR nasopharyngeal swab remains positive 15 and 30 days later
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Potential role in the treatment of COVID-19
(based on available data)

M| F AF

Vaccines

Ab Monoclonals IM Ab Monoclonals EV
Antibodies
Ab Monoclonals Ev

Antivirals

Immuno-

modulators
Universite deglli Studi di Genoy a Clinica Malattie Infettive
DipartimeniearSeenzeeena Salute (DISSAL) Ospedale Policlinico San Martino IRCCS
Genoa, lta'y Song. Int J Antimicrob Agents 2020; Xu. Mil Med Res 2020; Pascarella. J Intern Med 2020 Genoa, Ita'y



Real-world effectiveness of COVID-19 vaccines: a literature review and

meta-analysis

Vaccine effectiveness (%)

100,0

Meta-analysis including o
51 studies reporting
COVID -19 vaccine

effectiveness COVID-19
(Aug 2020-Oct 2021) related | -

hospitalization
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Duration of effectiveness of vaccines against SARS-CoV-2
infection and COVID-19 disease: results of a systematic

review and meta-regression

Feikin DR et al,. The Lancet 2022

Interpretation COVID-19 vaccine efficacy or effectiveness against severe disease remained high, although it did

decrease somewhat by 6 months after full vaccination. By contrast, vaccine efficacy or effectiveness against infection

and symptomatic disease decreased approximately 20-30 percentage points by 6 months. The decrease in vaccine
efficacy or effectiveness is likely caused by, at least in part, waning immunity, although an effect of bias cannot be
ruled out. Evaluating vaccine efficacy or effectiveness beyond 6 months will be crucial for updating COVID-19 vaccine

policy.
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Figure 3: Rate, risk, and odds ratios of COVID-19 breakthrough cases caused by the delta variant by time of vaccination




Cell

SARS-CoV-2 vaccination induces immunological T

cell memory able to cross-recognize variants from
Alpha to Omicron Tarke et al., 2022, Cell 185, 847-859

Graphical abstract o
Highlights

e T cells of vaccinees recognize SARS-CoV-2 variants,
including Omicron
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Human memory T cells induced by SARS-
CoV-2 vaccines maintain the ability to
recognize viral variants, including the
Omicron variant.
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. : Immunocompromised people:
E’;ﬁ:‘z:z:Recomme"dat'o" A v’ Active or recent treatment for solid tumor and hematological malignancies
An Additional Dose of mRNA COVID-19 Vaccine or s i v Receipt of solid organ or recent hematopoietic stem cell transplants
e o Pl v’ Severe primary immunodeficiency
Dr. Kathleen Dooling, MD, MPH ‘i I v" Advanced or untreated HIV infection
M1 o mmeniation Fractces " 3 v' Active treatment with high dose corticosteroids, alkylating agents,
antimetabolites TNF blockers and other immunosuppressive or immunomodulatory
v Chronic medical conditions such as asplenia and chronic renal disease

may be associated with varying degrees of immune deficit

cdc.gov/coronavirus

Immunocompromised People and

Vaccine Breakthrough Infection

[0 More likely to have breakthrough infection

— 40-44% of hospitalized breakthrough cases are immunocompromised people in US
study2

[ Lower vaccine effectiveness

— 59--72% VE among immunocompromised people vs. 90--94% among non-
immunocompromised people after 2" dose? 3-5

Universita degii Stuai ar sernova R EEnCa: Hensleyetal CID 2021

Dipartimento di Scienze della Salute (DISSAL) Ospedale Policlinico San Martino | Baang et al. JID 2021
Genoa, Italy ey Choietal. NEJM 2020




Percent of subjects with antibody response after two mRNA COVID-19
vaccine doses by immunocompromising condition and study (n=63)
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Studies that compared response after 1st and 2nd dose demonstrated less robust response after dose 1
Antibody measurement and threshold levels vary by study protocol
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Efficacy of covid-19 vaccines in immunocompromised patients:
systematic review and meta-analysis

Study or Immunocompromised Healthy Risk ratio, Risk ratio,
subgroup patients controls inverse variance, inverse variance,
random (95% CI) random (95% CI)

Immune mediated inflammatory disorders
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Prendecki®® 54/91 70/70 0.60 (0.50t0 0.71)
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Clinical case (February 2022)

-- 75y old man with a with renal involvement on

(last administration of rituximab in December 2021)

-- A recent finding of atrial fibrillation, and a mitral prolapse.
*Vaccinated with 3 doses of mMRNA vaccine (the last in November 2021)

SARS-CoV-2 serology resulted non-reactive:
IgG anti Receptor-Binding Domain (RBD) < 1 U/mL <12 neg)
IgG anti Spike 1 (S1) <1 U/mL (<21 ne), IgG anti Spike 2 (S2) <1 U/mL (< 9 neg)
1gG anti Nucleocapsid < 1 U/mL (< 23 neg)
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Potential role in the treatment of COVID-19
(based on available data)
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SARS-CoV-2 pre-exposure
prophylaxis: A potential
COVID-19 preventive strategy
for high-risk populations,
Including healthcare workers,
iImmunodeficient individuals,
and poor vaccine responders

With PrEP

Post-
Treatment exposure
" i?%} Wiiow Uninfected
— e g .
PrEpP Negative for COVID-19 patient

Exposure
window PCR

k i 1 Positive for COVID-19 i
No Observation
é& Post-
Treatment exposure Hospitalizationl

; ICU
d
window Bl

Without PreP

universita aegll studl al Lenova

Dipartimento di Scienze della Salute (DISSAL)
Genoa, Italy

& frontiers | Frontiers in
Review
Ouyang J, et al 08 August 2022
10.3389/fpubh.2022.945448

SARS-CoV-2 PrEP Strategies

Factors for Factors against

= Successful PrEP use of some antiretroviral
drugs for prevention of HIV transmission

+ Adverse effects concerns

* Drug resistance concerns
# Significant antiviral effects of some

candidate drugs against SARS-CoV-2

» Risk compensation concerns

« Limited and transient protective effects of
most currently-used COVID-19 vaccines * Cost concerns

Clinica Malattie Infettive
Uspedale Policlinico San Martino IRCCS
Genoa, Italy




Monoclonal Antibodies

B M I LI VIRAL ATTACHMENT MECHANISM OF SARS-COV-2 EVUSHELD TARGET SARS-COV-2 SPIKE PROTEIN
n AMIlanivima

- ETEsevimab
- CASIrivimab
- IMDevimab

- SOTrovimab

- REGdanvimab
- BEBtelovimab

Universita degli Studi di Genova Clinica Maiattie intetuive
Dipartimento di Scienze della Salute (DISSAL) Ospedale Policlinico San Martino IRCCS

Genoa, Italy Genoa, Italy




The NEW ENGLAND JOURNAL of MEDICINE

PROVENT study

Aim: To assess the safety and efficacy of a single dose of
Intramuscular AZD7442 (Tixagevimab— : : . : . .
Gilpavinb) fo Prevention of Govid-10 Tixagevimab/Cilgavimab in comparison to placebo
M.J. Levin, A. Ustianowski, S. De Wit, O. Launay, M. Avila, A. Templeton, Y. Yuan, for Pre-EP Of COVI D-lg

S. Seegobin, A. Ellery, D.J. Levinson, P. Ambery, R.H. Arends, R. Beavon, K. Dey,
P. Garbes, E.J. Kelly, G.C.K.W. Koh, K.A. Near, K.W. Padilla, K. Psachoulia,
A. Sharbaugh, K. Streicher, M.N. Pangalos, and M.T. Esser,
for the PROVENT Study Group*

ORIGINAL ARTICLE

Participants who had an increased risk of an inadequate response to Covid-19 vaccination, an increased risk of exposure to SARS-CoV-2, or both were randomly assigned in a 2:1 ratio

. . o o o . Time to First SARS-CoV-2 RT-PCR-Positive Symptomatic lliness.
Primary endpoint: SARS-Cov-2 RT-PCR positive symptomatic iliness within 183 days post-single dose

Table 3. Primary End Point and Key Supportive Efficacy Analyses in the Full Preexposure Analysis Set.*

. " 7] Hazard ratio, 0.17 (95% Cl, 0.08-0.33)
First Case of SARS-CoV-2 RT-PCR-Positive Placebo. N=31 (1.8%
Symptomatic Iliness Primary Analysis Median 6-Mo Follow-up acebo, N=31 (1.8%)

AZD7442 Placebo Relative Risk Reduction AZD7442 Placebo Relative Risk Reduction
(N=3441) (N=1731) % (95% CI) P Value (N=3441)  (N=1731) % (95% CI)

no. of participants (%) no. of participants (%)

Primary end point: first case of illness, with 8(0.2) 17 (1.0) 76.7 (46.0-90.0) 11 (0.3) 31(18) 82.8 (65.8-91.4)
data censored at unblinding or receipt
of Covid-19 vaccine

AZD7442, N=11 (0.3%)
gl

Key supportive analyses

First case of illness, regardless of unblind- 10 (0.3) 22 (1.3) 77.3 (52.0-89.3) 20 (0.6) 44 (2.5) 77.4 (61.7-86.7)
ing or receipt of Covid-19 vaccine

T T T
120 150 180

Percentage of Participants with
Symptomatic Covid-19

First case of illness, including all deaths, 12 (0.3) 19 (1.1) 68.8 (35.6-84.9) 18 (0.5) 36(2.]) 75.8 (57.3-86.2)

with data censored at unblinding or ferb et

receipt of Covid-19 vaccine Qb 12‘0 15‘0

* The full preexposure analysis set consisted of all the participants who had undergone randomization, received at least one injection of AZD7442 or placebo, and did not have RT-PCR- Days since Injection
confirmed SARS-CoV-2 infection at baseline. Estimates were based on a Poisson regression with robust variance. The model included trial group (AZD7442 or placebo) and age at .
informed consent (=60 years or <60 years), with the log of the follow-up time as an offset, Unadjusted relative risk reductions (95% Cl) for the primary end point were the same as the No. at Risk
adjusted relative risk reductions for both the primary analysis and the median 6-month follow-up. An estimated relative risk reduction greater than 0 favored AZD7442, with a P value of Placebo 1731 1680 991
less than 0.05 indicating statistical significance. AZD7442 3441 3323 2054
T This analysis was not prespecified in the trial protocol, so P values were not calculated.

universita degll stuai ar Genova Clinica ivialattie Intettive

Dipartimento di Scienze della Salute (DISSAL) Ospedale Policlinico San Martino IRCCS
Genoa, Italy Genoa, Italy




Provent Study: Efficacy across subgroups

B
Subgroup According to Coexisting Conditions AZD7442 Placebo Relative Risk Reduction (95% Cl)

no. of participants with event (%)

Coexisting conditions

None 0/1126 12/541 (2.2)

=1 11/2315 (0.5) 19/1190 (1.6)
High risk of severe Covid-19

Yes 11/2656 (0.4) 21/1359 (L.5)

No 0/785 10/372 (2.7)
Obesity (BMI =30)

Yes 7/1450 (0.5) 14/708 (2.0)

No 4/1982 (0.2) 16/1014 (1.6)
Hypertension

Yes 4/1227 (0.3) 10/634 (1.6)

No 7/2214 (0.3) 21/1097 (1.9)
Smoking

Yes 2/716 (0.3) 5/370 (1.4) —— 80.8 (~2.3 to 96.4)

No 9/2725 (0.3) 26/1361 (1.9) : 83.5 (64.8 t0 92.3)
Diabetes i

Yes 1/486 (0.2) 3/242 (1.2) - 82.9 (-62.6 to 98.2)
82.9 (64.7 to 91.7)

100
71.3 (39.8 to 86.4)

74.1 (46.3 to 87.5)
100

76.3 (41.3 to 90.4)
87.8 (63.4 to 95.9)

79.5 (34.4 to 93.6)
84.4 (63.2 to 93.4)

No 10/2955 (0.3) 28/1489 (1.9) !
Asthma i
Yes 2/377 (0.5) 3/198 (1.5) :
No 9/3064 (0.3) 28/1533 (1.8)
Cardiovascular disease
Yes 1/270 (0.4) 2/151 (1.3) - 76.7 (~152.5 t0 97.9)
No 10/3171 (0.3) 29/1580 (1.8) i 83.2 (65.6 to 91.8)
Cancer i
Yes 0/252 6/135 (4.4) !
No 11/3189 (0.3) 25/1596 (1.6) i
COoPD !
Yes 0/179 4/95 (4) ! 100
1
1
1
1
1
1
1
1

66.6 (~97.8 to 94.4)
84.5 (67.2 t0 92.7)

100
78.7 (56.8 to 89.5)

No 11/3262 (0.3) 27/1636 (1.7) 80.3 (60.4 t0 90.2)
Chronic kidney disease

Yes 0/185 1/86 (1)

No 11/3256 (0.3) 30/1645 (1.8)
Chronic liver disease

Yes 1/149 (0.7) 1/91 (1) -~ 445 (—1494.4 10 98.1

|
Immunosuppressive treatment !
Yes 1/109 (0.9) 2/64 (3) r
No 10/3332 (0.3) 29/1667 (1.7) —H
Immunosuppressive disease
Yes 0/16 0/9
No 11/3425 (0.3) 31/1722 (1.8) — 82.8 (65.8 to 91.4)
s |

100
82.1 (64.4t0 91.1)

71.7 (=301.0 to 98.0)
83.4 (65.9 to 91.9)

0/1 0/1

11/3440 (0.3) 31/1730 (1.8) 82.8 (65.8 to 91.4)

50 100

Placebo Better AZD7442 Better
Jniversiia degll Lludl di 'oernovd clinica Walattie Intettive

Dipartimento di Scienze della Salute (DISSAL) Ospedale Policlinico San Martino IRCCS
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From The Medical Letter on Drugs and Therapeutics
January 25, 2022

Tixagevimab and Cilgavimab (Evusheld) for
Pre-Exposure Prophylaxis of COVID-19

Box. Some Moderately or Severely Immunocompromising Cond

Moderate or severe primary immunodeficiency
Advanced or untreated HIV infection
Receipt of CAR T-cell therapy or hematopoietic cell transplant within the previous 2 years

Active treatment for a solid tumor or hematologic malignancy
Indicazione autorizzata e rimborsata SSN: Evusheld (tixagevimab + cilgavimab) é indicato per la profilassi pre-esposizione dell'infezione da SARS-CoV-2 in soggetti
adulti ed adolescenti di eta pari o superiore a 12 anni e con peso corporeo di almeno 40kg, con un controllo sierologico completamente negativo (anticorpi 19G anti-

Use of immunosuppressive therapy after a solid-organ transplant
Spike negativi) e che presentano almeno uno dei seguenti fattori di rischio :

Active treatment with other immunosuppressive or immuno-modulatory drugs, such as high-

® Pazienti che abbiano assunto nell’ultimo anno terapie che comportano deplezione dei linfociti B (ad es. rituximab, ocrelizumab,

ofatumumab, alemtuzumab)
* Pazienti in trattamento con inibitori della tirosin-chinasi Bruton
® Pazienti trattati con CarT
* Pazienti trapiantati di cellule ematopoietiche che hanno una malattia di rigetto o che stanno assumendo farmaci immunosoppressori
* Pazienti con malattia onco-ematologica in fase attiva
* Pazienti trapiantati di poimone
* Pazienti trapiantati di organo solido (diverso dal trapianto di polmone) entro 1 anno dal trapianto
* Pazienti trapiantati di organi solidi con recente trattamento per rigetto acuto con agenti che riducono le cellule T o B
* Pazienti con immunodeficienze combinate gravi
® Pazienti con infezione da HIV non in trattamento e una conta dei linfociti T CD4 <50 cellufe/mm3
* Pazienti con altra compromissione del sistema immunitario che ha determinato mancata sieroconversione

dose corticosteroids (220 mg/d of prednisone or equivalent) and tumor necrosis factor (TNF)

inhibitors.

= AR~

AGENZIA ITALIANA DEL FARMACO
e —_—

uUniversita degl Studi di Genova Clinica Malattie Infettive
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Pre-exposure prophylaxis with tixagevimab and cilgavimab

(Evusheld) for COVID-19 among 1112 severely
immunocompromised patients Nguyen Y, et al. CMI 2022

Observational multicentre cohort study of immunocompromised patients receiving tixagevimab/cilgavimab as preexposure prophylaxis
between December 28, 2021 and March 31, 2022.

Tixagevimab/cilgavimab was administered to 1112 immunocompromised patients.
After a median (range) follow-up of 63 days, COVID-19 was confirmed in 49/1112 (4.4%) > 5 days after treatment.

Characteristics of the 49 patients with confirmed COVID-19 infection at least 5 days after tixagevimab/cilgavimab preexposure prophylaxis

Overall (n = 49) Mild COVID-19 (n = 43) Moderate-to-severe COVID-19 (n = 6)

Age,y 58.9 (20.7) 55.7 (20.2) 78.0 (12.9)
Underlying cause of immunosuppression

Heart transplant 4 (8.2) 4(9.3)

O d11SDId]1)

Kidney transplant 17 (34.7) 13 (30.2) 4 (66.7)

Haematologic malignancies 12 (24.5) 11 (25.6) 1(16.7)

Treatment with rituximab 10 (20.4) 9(20.9)

reatment with azathioprine

Primary immune deficiency

Days between treatment and infection

universita degli Stual a1 Genova Clinica Malattie Intettive
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COVID-19 prophylaxis: half-full or half-empty glass?

Scarfo L and Cuneo A. Blood 2023

Sequence of interventions to prevent and successfully treat Comment on Davis et al
COVID-19 infection in patients with B-cell malignancies 251 pts B cells malignancies (80% no response to Vax)
27 (11%) experienced a breakthrough infection with
— — 22 (9%) at least 30 days after tixagevimab—cilgavimab
Step 1 tep tep

Vaccination Pre-exposure prophylaxis Early treatment with an anti-viral drug admlnlstratlon.

89
77

Only 4 (15%) patients required hospitalization, and
no COVID-19-related death was reported.

% reduction symptomatic % reduction severe infection | % reduction severe infection re infection We h ave wo n So m e battles aga i nst
remdesivir nirma olnupiravir

infection pre-exposue
prophylaxis

COVID-19 but not (yet) the war, as
SARS-CoV-2 variants are rapidly
changing over time

Declining case fatality rate

Clinica Malattie Infettive
Ospedale Policlinico San Martino IRCCS
Genoa, Italy Genoa, Italy




S . . . . .
oboold e i Indagine rapida di prevalenza delle varianti (Flash Survey)
R346T Aprile 2023:
F“Sesl XBB - XBB.1.5 risultava essere predominante, con una prevalenza 45,3%,

Rapporto n. 31 del 28 aprile 2023
BA.2 L452R
‘/mmlemssw.s

D1199N

G252V
BA.2.75.2 l . In diminuzione la proporzione di sequenziamenti BQ.1 e BA.2.75,

XBB.1 con una prevalenza nazionale stimata pari rispettivamente al 9,7%
1348“’ e al 6,3%.

XBB.1.5

XBB.1.5
ricombinante di BA.2,
dei sotto-lignaggi BJ.1 e BM.1.1.1
con mutazione addizionale S:F486P

prevalenza n T 3 prevalenza
XBB . XBB.1.5

100% 100%
! o TR i oo Marzo — Aprile 2023: La piattaforma per la sorveglianza genomica delle varianti

80% 80%

. g 0% di SARS-CoV-2 (I-Co-Gen): piu di 199.000 sequenze provenienti da 71 strutture

60% 50,03 273 60%

50% . A 50% . ’e o . .
0% ﬁ o dislocate sull’intero territorio nazionale.

o L) o * - XBB risulta predominante (76,4%), con 62 differenti sotto-lignaggi

0% : 10% identificati; di questi, XBB.1.5 si conferma maggioritario (30,9%).

prevalenza nazionale prevalenza nazionale - XBB.1.9.1, risulta il secondo lignaggio piu frequente tra le XBB, con
\% . 0 . 0 . . . . .
XBB: 36,1% SXBB.1.5:45,3% una frequenza pari al 14,5% nelle ultime sei settimane di

osservazione.
Universita degl Studi di Genova
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SARS-CoV-2 OMICRON IS CONSTANTLY EVOLVING, ACCUMULATING CONVERGING
MUTATIONS IN THE SPIKE PROTEIN THAT MAY CONFER ANTIBODY ESCAPE?®

TIXA/CILGA neutralize many of the Omicron subvariants; however, new variants are emerging
with increasing escape potential©-22

TIXA/CILGA ICso (ng/mL) Against Omicron Subvariant:

OmicronBA2
®  Alpha
. OmicronBA.2.12.1

Q Gamma
4 OmicronBA2TS
A Omicron BA.4
T A OmicronBAS
& OmicronBAAS
A Omicron BQ.1
A Omicron BQ.1.1

A Omicron XBB

A OmicronXBB.1

Amino acid changes

A OmicronXBB.1.5
A OmicronBN.1

Omicron BA.23.20

10 100
Concentration (ngi

universita degll Studl al Genova
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Single mAbs

Cocktails of

B.1

Amubarvimab -

7

BA.1

BA.4-5

BA.4.6 BA.275.2 BJ.1 BQ.1.1

Imdevimab

Bamlanivimab

Ftesevimab

Cilgavimab ..
-

Tixagevimab

| |
Amubarvimab ... .
Romlusevimab .
Adintrevimab .
Regdanvimab
Bebtelovimab .
Sotrovimab .....
Casirivimab-imdevimab
Bamlanivimab-etesevimah

Cilgavimab-tixagevimab ..

Amubarvimab-romlusevimab

EC50 (ng/ml)

Genoa, Italy

Log,, fold change in EC50 (vs B.1)




| COVID-19 Treatment Guidelines

About the Guidelines v Overview v Management v Therapies v

Anti-SARS Monaclonal Antib

Anti-SARS-CoV-2 Monoclonal Antibodies

ncluding Antibody r nfo >
ncluding Antibody Drug Info Clinical Data

Products
ted: March 6, 2
Summary R

(mAbs) that target tl 1S-CoV-2 spike protein have been

shown to have clinical benefits in treating SARS 2 infection. Hc r,

Ritonavir-Boo Nirmatrelvir laboratory studies have found that the activity of anti-SARS-CoV-2 mAbs against

(Paxlovid) 2 of this. these

Molnupiravir tsor pr th OVID19 in
nts are

Anti-SARS-CoV-2 Monoclonal
Antibodies 4
Recommendation

COVID-19 Convalescent Plasma * The COVID-19 Treatment Guidelines Panel (the Panel) recommends against the

use of anti-SARS-CoV-2 mAbs for the treatment or prevention of COVID-18 (Alll)

ise the dominant Omicron subvariants in the United Stat re not
Characteristics of Antivira .
: axpecte > be susceptible to these praoducts.

s, Including Antit
Immunomodulators

Antithrombotic Therapy

Clinica \Valattie Intettive
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AT THE END OF THE TUNNEL
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First participant dosed in SUPERNOVA Phase I/III trial
evaluating AZD5156, a next-generation long-acting antibody
combination, for prevention of COVID-19

Study Understanding Pre-Exposure pRophylaxis of NOVel Antibodies (SUPERNOVA) (SUPERNOVA)

AZD5156 is an investigational, long-acting antibody combination of cilgavimab, a component of EVUSHELD (tixagevimab and
cilgavimab, formerly AZD7442), and a new long-acting monoclonal antibody (mAb), AZD3152.

AZD5156 retains in vitro neutralization activity against all SARS-CoV-2 variants
known to date, including BQ.1 and BQ.1.1

Study Design

Study Type @ : Interventional (Clinical Trial)
Estimated Enroliment €@ : 3256 participants
. E i Allocation: Randomized
m) U . S . N at] O n al Ll b ra ry Of M e d ' C | ne Intervention Model: Parallel Assignment
Intervention Model Description: D7000C00001 is a Phase I/Ill study that will be conducted in approx. 3256 participants to evaluate the safety and neutralizing activity of
® ® ® AZD3152 compared with AZD7442 for pre exposure prophylaxis of COVID-19, and separately evaluate the safety and PK of AZD5156, a
combination of AZD3152& AZD1061. The study will consist of 2 cohorts: a Sentinel and Main Cohort. The Sentinel Cohort will enroll 56 healthy
Cll n l Cal Trl a ls.gov adults, 18-55 years old, who will be randomized to receive AZD5156 (40 participants) or placebo (16 participants). Dosing in the Sentinel Cohortf
will be staggered, with participants allocated sequentially to 4 subcohorts (1a, 1b, 2a, 2b). An ESDR will be conducted after Visit 4 (Day 8) and
Visit 5 (Day 15) of each subcohort. Participants in the Main Cohort will be randomized 1:1 to receive AZD3152 (+placebo to preserve the blind)
or AZD7442 administered IM in the thigh on Day 1. Participants will receive a 2nd dose of their original randomized study intervention 6 months
after Visit 1.
Masking: Quadruple (Participant, Care Provider, Investigator, Outcomes Assessor)
Primary Purpose: Prevention
universita degll stuai ar Genova Official Title: A Phase I/Ill Randomized, Double Blind Study to Evaluate the Safety and Neutralizing Activity of AZD5156/AZD3152 for Pre Exposure

. N Ve Prophylaxis of COVID 19 in Partici With Conditi Causing | une | i
Dipartimento di Scienze della Salute (DISSAL) P T I v ericpents Wi Bondlions Sassing fmmene fmearmert %

U enoa : ' ta I y Estirrfated Primary Completion Date @ : November 30, 2023
Estimated Study Completion Date @ : January 21, 2025




COVID-19 dopo oltre 3 anni, come e cambiato:

Universita degli Studi di Genova Clinica Malattie Infettive
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Clinical case (February 2022)

-- 75y old man with a with renal involvement on

(last administration of rituximab in December 2021)

-- A recent finding of atrial fibrillation, and a mitral prolapse.

*Vaccinated with 3 doses of mMRNA vaccine (the last in November 2021)

*January 2022: mild COVID-19 with fever, asthenia and wheezing cough at the onset
not early treatment, not pre-exposure prophylaxis

—
C—

SARS-CoV-2 RT-PCR nasopharyngeal swab remains positive 15 and 30 days later

uUniversita degl Studi di Genova Clinica Malattie Infettive -
Dipartimento di Scienze della Salute (DISSAL) Ospedale Policlinico San Martino IRCCS m
Genoa, Italy Genoa, ltaly st




Beginning of February 2022: recurrent fever up to 38 °C

At ED sARS-CoVv-2 RT-PCR NP swab positive

Chest CT: few peripheral small nodules and
ground glass opacities postero-basal and
para-scissural

Chest Rx: no lesions

universita degll Studi di Genova Clinica Malattie Infettive
Dipartimento di Scienze della Salute (DISSAL) Ospedale Policlinico San Martino IRCCS
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Clinical case

Blood Tests at the ED at Day 0 (Feb 2022)

6500/microL (range 4500-9800)
AST/ALT 51/60 (nv < 40 Ul/ml)

85 mg/dl (03
Interleukin-6 8.8 ng/L (nv < 3.4)

= Arterial blood gas analysis: pH 7.39, pa0, 80 mmHg, pCO0, 46 mmHg, Pa0,/Fi0, 228, S0, 97% (on air resting)

A blood sample was analyzed for
SARS-CoV-2 RNAemia and resulted positive

Universita degli Studi di Genova Clinica Malattie Infettive
Dipartimento di Scienze della Salute (DISSAL) Ospedale Policlinico San Martino IRCCS
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Immunocompromised patients.....

Immunocompromised patients :
have an increased mortality linked to SARS-CoV-2 infection compared to the general population,
with high hospitalization and mortality rates of 39% and 34% respectively

In this population the negative prognosis seems more related to the virologic phase than to the inflammatory phase,
and the virologic phase could be prolonged with the presence of SARS-CoV-2 in the blood

for months after the beginning of the infection

The progression over time of SARS-CoV-2 infection in the immunocompromised host can be different than in
the general population, and antivirals could maintain a therapeutic role
even beyond the first 5-10 days from the beginning of symptoms




What could be the best treatment for our patient?

75y old man with a granulomatosis with polyangiitis with renal involvement
on maintenance therapy with rituximab 500 mg every 6 months and
prednisone 5 mg g24h (last administration of rituximab in December 2021)

Pts with B-cell depletion,
had an impaired antibody response
linked to ineffective viral clearance

Universita degl Studi di Genova Clinica Malattie Infettive
Dipartimento di Scienze della Salute (DISSAL) Ospedale Policlinico San Martino IRCCS
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.... Dual combination therapy?

Antiviral monotherapy might be insufficient treatment option in the absence of humoral immunity
Buckland MS, et al. Nat Commun 2020

Some case reports and case series have reported successful use of combination therapy
including antiviral and convalescent plasma or MADs or two antivirals

Magyari F, et al. Ann Hematol 2022
Hashemian SMR, et al. Microbes, Inf and Chem 2022

RECOVERY was the first randomized, controlled, open-label trial to demonstrate the efficacy of the
monoclonal antibodies combination of casirivimab/imdevimab and remdesivir (Lancet 2022)

The combination mAb and antiviral prevent the escape mutans virus and

help to reduce viral burden

Copin R, et al. Cell 2021

Baum A, et al. Science 2020

Ospedale Policlinico San Martino IRCCS
Genoa, Italy
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The Longest Persistence of Viable SARS-CoV-2 With
Recurrence of Viremia and Relapsing Symptomatic COVID-

19 in an Immunocompromised Patient—A Case Study

Chiara Sepuleri,"*“ Chiara Dentone,>*“ Malgorzata Mikulska,'?“ Bianca Bruzzone,*“ Alessia Lai,*” Daniela Fenoglio,**“ Federica Bozzano,*
Annalisa Bergna,"“ Alessia Parodi,*“ Tiziana Altosole,” Emanuele Delfino,>” Giulia Bartalucci,” Andrea Orsi,**“ Antonio Di Biagio,"”
Gianguglielmo Zehender,>” Filippo Ballerini,'"” Stefano Bonora,'"” Alessandro Sette,">"® Raffaele De Palma,’'> Guido Silvestri,"""

Andrea De Maria,"*” and Matteo Bassetti'*

Hydroxychloroquine

Tocilizumab
Convalescent plasma

Remdesivir e —

Dy o Glograsfis. O 47 s51[54] 6 7 86889 101 146 156
Viremia <> L <>

Cycle threshold
(Genes N/ORF)

Nasopharyngeal swab > > ‘\

Cycle threshold 21/22/23  20/23/20 19/20/23 20/22/22 22/23/25
(Genes E/RdRp/N)

* Peripheral blood
* Bone marrow
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Dipartimento di Scienze della Salute (DISSAL)
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Open Forum Infectious Diseases

2021
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‘
\

24/26/25 22/22/

Positive viremia
Positive nasoph:

Positive viral cultur
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.....Why not triple combination therapy?

Combination of antiviral agents has been successfully used
in numerous chronic infections due RNA viruses

Combining
antiviral agents with anti-Spike monoclonal antibodies
Could be a potential advantage
of higher efficacy due to a combination of two different antiviral mechanisms,

since inhibition of viral proliferation might be insufficient
for viral clearance in the absence of humoral immunity.

voa . > Buckland MS, et al. Nature Communications 2020
niversi I Studi di nov ’
Universita degli Studi ai Genaya Tepasse PR, et al. e. Br J Haematol 2020,

Dipartimento di Scienze della Salute (DISSAL) Ospedale Magyari F, et al. Ann Hematol 2022
Genoa, Italy EEDLE



Outpatient- Health clinic
At Infectious Diseases Dpt

In February 2022 in our region, the prevalence of Omicron, BA.1 variant, was more than 80%.
The off-label protocol has been approved by the dedicated Hospital Board for Evaluation of Off-label Studies

An off-label combination therapy of monoclonal antibodies and antivirals was started:

- single infusion of 1V sotrovimab 500 mg,

- 10-day course of 1V remdesivir (200 mg of loading dose, 100 mg of maintenance dose)
- plus five days of nirmatrelvir/ritonavir 300mg/100mg g12h.

No adjunctive anti-inflammatory treatment (i.e. IL-6 or IL-1 receptor inhibitors) or steroids treatment
were added absence of SARS-CoV-2 - related inflammatory pattern.

--No adverse effects were observed.

\J A U 4 \A - \J \J -
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> SARS-CoV-2 RNAemia and NP swab resulted still

, SARS-CoV-2 RNAemia and NP swab resulted
with stable peripheral saturation values on room air
and he was discharged from our outpatient clinic.

This possible strategy could change

the way of how we treat COVID-19 in the immunocompromised patient
and to prevent the prolonged shedding linked to the emergence of variants

Universita degl Studi di Genova Clinica Malattie Infettive
Dipartimento di Scienze della Salute (DISSAL) Ospedale Policlinico San Martino IRCCS
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Triple Combination Therapy With 2 Antivirals and Monoclonal MAJOR ARTICLE
Antibodies for Persistent or Relapsed Severe Acute Respiratory
Syndrome Coronavirus 2 Infection in Immunocompromised Patients

Retrospective Cohort

o Severely immunocompromised patients are at risk for prolonged or relapsed COVID-19 leading to increased morbidity and mortality.
cowois  Aim: evaluate outcome after triple combination therapy: two antivirals + Mabs, if available

V0

o o
VIROLOGICAL RESPONSE @} CLINICAL RESPONSE °= SAFETY
(negative PCR) (alive, well and PCR negative) (adverse events at last FU)

22 patients with prolonged/relapsed COVID-19:
19 (86%) had hematological malignancy, mainly NHL (n=15)
0.9 ° (41%) were HSCT recipients
0‘ 15 (68%) received anti-CD20

2 were renal transplant recipients D ay +14 D ay +30 Last FU n=2
Triple combination therapy (2 antivirals + Mabs), n=18 75% 73% 82%

V.’ Mabs unavailable, n=4 w/ Mabs higher 1 myocardial Infarction
r
-

Antivirals: higher response rate n.vaccine doses 1 bradycardia

Remdesivir + nirmatrelvir/r, n=20/22 p=0.032 p=0.046 p=0.013
Remdesivir + molnupiravir, n=2/22 Median follow-up 63 days

@

Combination therapy including two antivirals (mainly remdesivir and nirmatrelvir/ritonavir) + Mabs was associated with high rate of virological
and clinical response in immunocompromised patients with prolonged/relapsed COVID-19.

universita degli Studl ar Genova e Infetlive
Dipartimento di Scienze della Salute no IRCCS
Genoa, Italy 2noa, ltaly




Strategie attuali di trattamento

The question now is not only
what combination,
but how long

Extended course of Remdesivir and Nirmatrelvir/r

Universita degli Studi di Genova Clinica Malattie Infettive
Dipartimento di Scienze della Salute (DISSAL) Ospedale Policlinico San Martino IRCCS
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Successful Treatment of Prolonged,
Severe Coronavirus Disease 2019
(COVID-19) Lower Respiratory Tract
Disease in a B-cell Acute Lymphoblastic
Leukemia (ALL) Patient With an
Extended Course of Remdesivir

and Nirmatrelvir/Ritonavir

Clinical Infectious Diseases

BRIEF REPORT

>

Virologic results

The treatment includes:
Result site
o nas 3 mAb infusions

€ BAL
V¥ Plasma

g 2 courses of 10 days Remdesivir
B oo 20 days of NM/r
Steroids

Sotrovimab

e [VOC BA.1.1]

Taper

Log10(copies/ml)
o N & o

Remdesivir

Cc January February Early April Mid April

vw%&$3%¥53‘9
€35 3¢6238362€)

Ford ES, et al, CID 2022

By day 20 of NM/r he was
off of 02
Chest CT one week after
end NM/r substantial
improvement

At 4 months after end
NM/r he is stable w/o
recrudescent of infections

Prolonged infection is associated with within-host viral evolution and represents a source of global variants

Universita degli $
Dipartimento di £
Genoa, Italy

Corey L, et al. NEJM 2021

CIINIC: Ghandi S, et al. Nat Commun 2022
IICO OS¢ Nussenblatt V,et al. JID 2022
enod, Idly '



Dual antiviral Therapy for persistent COVID-19 and

Trottier CA, etal CID 2022

Pt vaccinated (3 doses Feb 2022) with chronic lymphocytic leukemia wtih symptomatic SARS-COV-2 infection and

associated OP in an immunocompromised host

organizing pneumonia (over a 4 months period) >> treated with extended course of combination antiviral therapy

4. Steroids,
Remdesivir
20D, NM/r 20D

3. Steroids and

2. Steroi-djc, and W 5e mtelovimab
1. NM/r 5 days === Remdesivir 10 D

Universita degli Studi di Genova Clinica Malattie Infettive
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___ Newpdssdectives....

Old perspectives!!!!
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Sospensione di utilizzo del medicinale Lagevrio® (molnupiravir)

L'AIFA rende noto che nella seduta della Commissione Tecnico Scientifica del 10 marzo 2023 e stato deciso di
sospendere |'utilizzo del medicinale antivirale Lagevrio® (molnupiravir) a seguito del parere negativo formulato dal
CHMP di EMA, in data 24/02/2023, per la mancata dimostrazione di un beneficio clinico in termini di riduzione della

mortalita e dei ricoveri ospedalieri (documento EMA disponibile nei "Link correlati").

Non sono stati rilevati particolari problemi di sicurezza collegati al trattamento.

Il molnupiravir era stato inizialmente reso disponibile, per il trattamento del COVID-19 lieve-moderato, tramite
autorizzazione alla distribuzione in emergenza ai sensi del’Art.5.2 del DL 219/2006 (Decreto Ministeriale del 26

novembre 2021 e successive proroghe).

Il provvedimento di sospensione di utilizzo sara effettivo a seguito della pubblicazione in Gazzetta Ufficiale.

Pubblicato il: 10 marzo 2023 ATIVInAls
ks enbrmbet| 7%
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Tri ple antiviral treatment for COVID-19 J Antimicrob Chemother Chiara Dentone 21, Malgorzata Mlilgulska“, ,
e o o o https://doi.org/10.1093/jac/dkad159 Chiara Sepulcri * Elisa Balletto™, Vanessa De Pace?,
in an immunocompromised patient Sabrina Beltramini“ and Matteo Bassetti':

1st .
January 2023 Clinical Case: pgﬂi;f . 'ar ‘
patient 80 yo, CLL, follicular NHL R-benda, CoV-2 PCR A k** 8/
severe relapse COVID-19 Ct30 Ct27 Ct 35 Neg Ct26 Ct31 Ct32Ct30 Neg Neg

Positive Negative Pojtive Negative
viremia viremja viregmia viremia

In the 2 nd combo treatment: Hospital Hgspital Hospital Hos

. . . . . . admission discharge admission disch
10 days for remdesivir, nirmatrelvir/ritonavir g

and mOInupiraVir Methylprednisolone Methylprednisolone

COMBO treatment 1 COMBO treatment 2
tixagevimab/cilgavimab remdFsivir-t-nirmatrelvir.’r

Repeat nasopharyngeal swabs resulted negative , ”e'"des“"”""ma"e'f'l” { i
on Days 15 and 19. v 1 | |

T33 T36

The patient was discharged home with minimal T
. i CRP: 127.5 mg/L (0-3) CRP: 136.6 mg/L (0-3)

IL-6: 61.8 ng/L (<6.4 Ferritin: 1026 /L (30-400

oxygen requirement (1 L/ mm)' No adverse Ferritin: 1397 mgcg/L)(30—400) LErl-r|:;54U/L?11%QS-22(5) )

LDH: 328 U/L (135-225) Abs. Lymphocyte count 0.17 x10°%/L
effeCts were Observed . Abs.Lymphocyte count 0.09 x10°/L SARS-CoV-2 serology (19G):
= Anti-RBD: >250 BAU/mL
e Anti-S1 :>250 BAU/mL
e Anti-S2 :<2U/mL

. 1~ o Anti-N :<2U/mL
Jniversiia degll otudl al Genova inica dlatlie inretuve
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Antiviral drugs for treatment of SARS-CoV-2 infection

-- a nucleoside analog targetin A-dependent viral RNA polymerase.
(AIFA...)

-- remdesivir, an inhibitor of the viral RNA-dependent RNA polymerase;
-- nirmatrelvir, a 3C-like protease inhibitor administered with ritonavir booster;

-- ensitrelvir, a SARS-CoV-2 3CL Protease Inhibitor

uUniversita degl Studi di Genova Clinica Malattie Infettive
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Efficacy and Safety of Ensitrelvir in Patients With

Mild-to-Moderate Coronavirus Disease 2019:

The Phase 2b Part of a Randomized, Placebo-Controlled,
Phase 2/3 Study

Background. This phase 2b part of a randomized phase 2/3 study assessed the efficacy and safety of ensitrelvir for mild-to-
moderate coronavirus disease 2019 (COVID-19) during the Omicron epidemic.

Methods. Patients were randomized (1:1:1) to orally receive ensitrelvir fumaric acid 125 mg (375 mg on day 1) or 250 mg
(750 mg on day 1) or placebo once daily for 5 days. The co-primary endpoints were the change from baseline in severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) titer on day 4 and time-weighted average change from baseline up to
120 hours in the total score of predefined 12 COVID-19 symptoms. Safety was assessed through adverse events. .

Results. A total of 341 patients (ensitrelvir 125-mg group: 114; ensitrelvir 250-mg group: 116; and placebo group: 111; male: Number of patients

Placebo 1 11 108 108
Ensitrelvir 125 mg 113 112 107 11

53.5-64.9%; mean age: 35.3-37.3 years) were included in the efficacy analyses. The change from baseline in SARS-CoV-2 titer ot S G 19 L
on day 4 was significantly greater with both ensitrelvir doses than with placebo (differences from placebo: —0.41 log;, 50%
tissue-culture infectious dose/mL; P <.0001 for both). The total score of the 12 COVID-19 symptoms did not show a significant
difference between the ensitrelvir groups and placebo group. The time-weighted average change from baseline up to 120 hours
was significantly greater with ensitrelvir versus placebo in several subtotal scores, including acute symptoms and respiratory
symptoms. Most adverse events were mild in severity.

Conclusions. Ensitrelvir treatment demonstrated a favorable antiviral efficacy and potential clinical benefit with an acceptable
safety profile.

Placebo
—e— Ensitrelvir 125 mg
—&— Ensitrelvir 250 mg

Viral titer
(log,,TCID, /mL)

}#\ .
;
" e

T T T T
Baseline Day 2 Day 4 Day 6

The primary virologic outcome was change from baseline (day 1, before drug administration) in the
SARS-CoV-2 viral titer on day 4 of treatment. The primary clinical outcome was time- weighted
average change from baseline up to 120 hours in the total score of 12 COVID-19 symptoms

Patients with first negative

SARS-CoV-2 viral titer (%)

Ensitrelvir 125 mg
—— Ensitrelvir 250 mg

T T T T T T T T T T T
96 120 144 168 192 216 240 264 288 312 336

In conclusion, 5-day, once-daily, oral ensitrelvir treatment

Placebo 46 23 17 14 4 3
Ensitrelvir 125 mg 7 1 1 Q ] 0 0

demonstrated rapid and favorable antiviral efficacy with an I

Ensitrelvir 125 mg Ensitrelvir 250 mg Placebo

acceptable safety profile in patients with mild-to-moderate g

Median (hours) [95% CI] 51.3[44.1,61.8) 62.1[43.7, 66.5]
Difference from placebo (hours) [95% CI] 406 [-58.5, -26.5] -20.8-52.0, -23.6]

COVID-19, a majority of whom had been vaccinated.
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VV116 versus Nirmatrelvir—Ritonavir Cao Z, etal. NEJM 2022

for Oral Treatment of Covid-19

VV116 IS an Oral analogues Of remdeSIVIr' A Sustained Clinical Recovery, Full Analysis Population
Study: phase 3, noninferiority, 100
observer-blinded, randomized trial

VV116 No. of
No. of Events 25th Percentile
Participants (%) (95% Cl) Median
days days
VV1lé 384 378 (98.4) 4.0 (3.0-4.0) 4.0
Nirmatrelvir— 387 378 (97.7) 4.0 (3.0-4.0) 5.0
Ritonavir

Nirmatrelvir—ritonavir

Primary endpoint:
Time from randomization to sustained
clinical recovery (alleviation of all COVID-19 S 3 & &5 1o 12 1a 16 15 20 22 24 26 %%
symptoms according 3 predeﬁned SC3|€) _— Days after Randomization to Sustained Clinical Recovery

VV116 384 1 285 124 48 22 14 6 5

through day 28‘ Nirmatrelvir—ritonavir 387 386 287 157 64 34 17 9 6

Hazard ratio, 1.17 (95% Cl, 1.02-1.36)

Cumulative Incidence (%)

The hazard ratio for the time from randomization to sustained clinical recovery indicated that
the noninferiority of VV116 to nirmatrelvir-ritonavir was established.

Clinica \Valattie Intettive

Ospedale Policlinico San Martino IRCCS
Genoa, Italy

uUniversita degl Studi di Genova
Dipartimento di Scienze della Salute (DISSAL)

Genoa, Italy
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ORIGINAL ARTICLE

Early Treatment with Pegylated Interferon
Lambda for Covid-19

BACKGROUND

The efficacy of a single dose of pegylated interferon lambda in preventing clinical
events among outpatients with acute symptomatic coronavirus disease 2019 (Co-
vid-19) is unclear.

METHODS

We conducted a randomized, controlled, adaptive platform trial involving predomi-
nantly vaccinated adults with severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2) infection in Brazil and Canada. Outpatients who presented with an
acute clinical condition consistent with Covid-19 within 7 days after the onset of
symptoms received either pegylated interferon lambda (single subcutaneous injec-
tion, 180 ug) or placebo (single injection or oral). The primary composite outcome
was hospitalization (or transfer to a tertiary hospital) or an emergency department
visit (observation for >6 hours) due to Covid-19 within 28 days after randomization.

RESULTS

A total of 933 patients were assigned to receive pegylated interferon lambda (2
were subsequently excluded owing to protocol deviations) and 1018 were assigned
to receive placebo. Overall, 83% of the patients had been vaccinated, and during
the trial, multiple SARS-CoV-2 variants had emerged. A total of 25 of 931 patients
(2.7%) in the interferon group had a primary-outcome event, as compared with 57
of 1018 (5.6%) in the placebo group, a difference of 51% (relative risk, 0.49; 95%
Bayesian credible interval, 0.30 to 0.76; posterior probability of superiority to pla-
cebo, >99.9%). Results were generally consistent in analyses of secondary out-
comes, including time to hospitalization for Covid-19 (hazard ratio, 0.57; 95%
Bayesian credible interval, 0.33 to 0.95) and Covid-19-related hospitalization or
death (hazard ratio, 0.59; 95% Bayesian credible interval, 0.35 to 0.97). The effects
were consistent across dominant variants and independent of vaccination status.
Among patients with a high viral load at baseline, those who received pegylated
interferon lambda had lower viral loads by day 7 than those who received placebo.
The incidence of adverse events was similar in the two groups.

CONCLUSIONS

Among predominantly vaccinated outpatients with Covid-19, the incidence of hos-
pitalization or an emergency department visit (observation for >6 hours) was sig-
nificantly lower among those who received a single dose of pegylated interferon
lambda than among those who received placebo. (Funded by FastGrants and oth-
ers; TOGETHER ClinicalTrials.gov number, NCT04727424.)

The primary composite outcome:

COVID-19 related hospitalization (or transfer from an emergency department to
a tertiary hospital) owing to the progression of COVID-19 within 28 days after
randomization.

R

.

—

Secondary outcomes: clearance of SARS-CoV-2, the time from randomization to hospitalization
for any cause or due to progression of Covid-19, the time from randomization to death from
Covid-19, the number of days in the hospital and days with mechanical ventilation, adverse
events, and adverse reactions to interferon or placebo

Clinica ivialattie Intettive

Ospedale Policlinico San Martino IRCCS m

Reis G, Moreira Silva E, Medeiros Silva SC et al, NEJM Feb 2023



1. L’infezione da SARS-CoV-2 determina differenti quadri clinici

2. La gravita dei sintomi dipende dall’interazione
tra virus e risposta immunitaria del paziente

3. Considerare sempre non solo virus e varianti, ma anche
i fattori di rischio dell’ospite per una terapia ragionata
(quale, quando e per quanto tempo)

Universita degli Studi di Genova Clinica Malattie Infettive
Dipartimento di Scienze della Salute (DISSAL) Ospedale Policlinico San Martino IRCCS
Genoa, Italy Genoa, Italy
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