a L A

GENOVA | 21- 22

HUMANITAS
UNIVERSITY

Le infezioni pandemiche virali

Michele Bartoletti

Humanitas University
-Department of Biomedical Sciences -

Infectious Disease Unit
IRCCS Humanitas Research Hospital



Outline

* Update on
* COVID-19
* RSV
* Influenza

HUMANITAS
UNIVERSITY



COVID-19-Associated Hospitalizations Among U.S. Adults Aged 218 Years —
COVID-NET, 12 States, October 2023-April 2024

Morbidity and Mortality Weekly Report

FIGURE 1. Cumulative® COVID-19-associated hospitalization® rates among adults aged =18 years, by age group and surveillance season® —
COVID-19-Associated Hospitalization Surveillance Network, 12 states, March 2020-April 2024
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Impact of COVID-19 on immunocompromised populations during
the Omicron era: insights from the observational population-based
INFORM study

Evans R et al. Lancet Reg Health Eur 2023 Oct 13:35:100747

COVID-19 ICU admissions
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Nirmatrelvir for Vaccinated or Unvaccinated
Adult Outpatients with Covid-19

Hammond J et al. N EnglJ Med 2024 Apr 4;390(13):1186-1195

Time to Sustained Alleviation of All Targeted Signs
and Symptoms of Covid-19

1296 patients randomized to receive
nirmatrelvir-ritonavir or placebo
every 12 hours for 5 days

The primary end point was the time
to sustained alleviation of all targeted
Covid-19 signs and symptoms.
Covid-19—-related hospitalization and " Nirmatrelvir—Ritonavir (N = 654)  Placebo (N = 634)
death from any cause were also | |
assessed through day 28.

Median No. of Days

Hospitalizations or deaths
- Nirmatrelvir-ritonavir 5/654 participants (0.8%)
- Placebo 10 /634 (1.6%)

HUMANITAS - difference of -0.8 percentage points (95% confidence
UNIVERSITY interval [Cl], -2.0 to 0.4)



The US NIH COVID-19 treatment guidelines reflect a multifaceted approach for

COVID-19 management

High risk,
not on supplemental O,

Preferred therapies:

Remdesivir?

Recommends against
the use of
dexamethasone or
other systemic
corticosteroids®

Please refer to local authority guidance and
recommendations for the treatment of COVID-19.
Baricitinib, infliximab and abatacept are not
approved for use in COVID-19 in either the UK or
EU. Please refer to local prescribing information
of individual medicines before prescribing
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Patients hospitalised for COVID-19

Low-flow O,

Minimal O, requirement:

Remdesivirac
Most patients:

|

Dexamethasone plus
remdesivird.c

|

Dexamethasoned

|
|

Patients receiving
dexamethasone who have
rapidly increasing O,
requirements add:

IV tocilizumabs©

[

or PO baricitinib®

)

Alternatives:
IV abatacept or IV infliximab

High-flow O,
or NIV

Preferred therapies:

IMV or ECMO

Preferred therapies:

Dexamethasone plus
PO baricitinibf

|

Dexamethasone plus
PO baricitinibsf

" Dexamethasone plus 1

IV tocilizumabf

|

Dexamethasone plus
IV tocilizumabef

Dexamethasone ]

Add remdesivir to 1 of the

above options in
immunocompromised

patients, those with ongoing
viral replication or
symptoms lasting
<10 days

The safety and efficacy of remdesivir in immunocompromised
patients have not yet been established. Only limited data are
available



PINC Al (mortality)

Remdesivir + dexamethasone was associated with a ,
R . i . . . December 2021-April 2023
significant reduction in mortality risk vs dexamethasone in
patients hospitalised with COVID-19
000 Adults hospitalised RDV + DEX (n=33,037) Primary outcome
D "\ith coviD-19 ' 14-day and 28-day all-cause mortality2
N=151,215 DEX (n=33,037)

Mortality relative risk reduction at Day 28 for RDV + DEX vs DEX alone

Overall®
24% No supplemental oxygen Low-flow oxygen High-flow oxygen/NIV
e 20% 26% 29%
aHR: 0.76 (95% Cl, 0.72—0.81) L S L
p<0.0001 (n=29,508) (n=24,412) (n=10,656)
aHR: 0.80 (95% Cl, 0.74-0.88) aHR: 0.74 (95% Cl, 0.68-0.81) aHR: 0.71 (95% Cl, 0.65-0.78)
Unadjusted ARR: 0.5% Unadjusted ARR: 1.6% Unadjusted ARR: 3.1%
p<0.0001 p<0.0001 p<0.0001

Remdesivir in combination with dexamethasone was associated with an overall decreased risk of mortality
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a Mozaffari E, et al. Clin Infect Dis 2024: ePub ahead of print.
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Nirsevimab for Prevention of Hospitalizations
Due to RSV in Infants

Drysdale SB, et al. N Engl J Med. 2023

POPULATION and INTERVENTION

Infants who were 12 months of age or younger, had been born at a gestational age of at least 29 weeks, and
were entering their first RSV received Nirsevimab (single dose) or placebo

PRIMARY ENDPOINT

The primary end point was hospitalization for RSV-associated lower respiratory tract infection

100 R

20 100~
80 99—% Nirsevimab
98+
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974
60 96 Standard care
954

94+
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§ 20+ 90  Efficacy, 83.3% (95% Cl, 68.2-91.2)
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No. at Risk
U N |VE RS' | Y Nirsevimab 4037 3559 2713 1695 698 190 24
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Efficacy and Safety of a Bivalent RSV Prefusion F
VaCCine in Older AdUItS Walsh EE, et al. N Engl J Med. 2023

PO P U LATI O N : B RSV-Associated Lower Respiratory Tract lliness with 23 Signs or Symptoms

159 Placebo
14
* adults (260 years of age) . 5
INTERVENTION: g 5
. . .. . . ¢ 9 ;
* asingle intramuscular injection of RSVpreF vaccine at a dose of 120 2 5 ot
.% 6 percent
ug (RSV subgroups A and B, 60 ug each) g5 i e
® placebo. S ;: RSVpreF vaccine
1_
. |
0_1 T T T T T 1
ENDPOINT: 1 45 74 104 186 272 31
* The two primary end points were vaccine efficacy against seasonal Days since Injection
. . « Cumulative No.
RSV-associated lower respiratory tract illness of Cases
Placebo 0 2 3 7 13 14 14
RSVpreF vaccine 0 1 1 1 1 2 2
A RSV-Associated Lower Respiratory Tract Iliness with =2 Signs or Symptoms C RSV-Associated Acute Respiratory lliness
354 Placebo
60 Placebo
30
§ o 504
S 254 @
s o g 40
-] - Vaccine Efficacy 2 ’
zZ -] Vaccine Efficac
' (96.66% Cl) z 3 (9% C1) Y
2 percent 3 RSVpreF vaccine percent
g 104 . 66.7 (28.8-85.5) Lé ) 62.1 (37.1-77.9)
3 RSVpreF vaccine 5
5] U104
04 . T T T T T T 1 04 T T T T T T 1
135 72 104 147 176 272 311 135 72 104 147 176 272 311
Days since Injection Days since Injection
Cumulative No. Cumulative No.
of Cases of Cases
Placebo 0 7 12 17 27 29 33 33 Placebo 0 14 25 40 52 54 58 58
RSVpreF vaccine 0 3 5 8 8 10 1 11 RSVpreF vaccine 0 4 12: 17 19 21 22 22
P




Bivalent Prefusion F Vaccine in Pregnancy to
Prevent RSV llIness in Infants

Kampmann B N Engl J Med. 2023 Apr 20;388(16):1451-1464

Pregnant women at 24 through 36 weeks' gestation to receive a single intramuscular injection of 120 ug of a bivalent RSV
prefusion F protein-based (RSVpreF) vaccine or placebo

A Medically Attended Severe RSV-Associated Lower Respiratory Tract lllness B Medically Attended RSV-Associated Lower Respiratory Tract lliness
1000 R5VpreF 100+ R5VpreF
e Vaccine Placebo Vaccine Efficacy Vaccine Placebo Vaccine Efficacy
Time Interval (N=3495) [N=3480)  (99.5% or 97.58% Cl) 7 Time Interval (N=3495) [N=3480) (99.5% or 97.58% Cl)
3.04 no. af cases (%) % 5 no. af cases (%) %
— 90 Days after birth 6 (0.2) 33 (0.9) 818 (40.6-96.3) — 90 Days after birth 24 {0.7) 56 (1.8) 57.1 (14.7-79.8)
#2540 130 Days sfterbith 12 [0.3) 46 [L.3) 73.9 (45.6-58.8) £ 4 120 Days afterbirth 35 (10) Bl (2.3 56.8 (31.2-73.5) Flacebo
E 150 Days after birth 16 {0.5) 55 (1.6) 70.9 (44.5-85.9) Flacebo E 150 Days after birth 47 (1.3) 99 (2.8) 52.5 (2B.7-63.9) =
3§ 20 180 Days after birth 15 (0.5) 62 (L8} 69.4 (44.3-84.1) - -E 3 180 Days after birth 57 (1.6} 117 (3.4) 51.3 (29.4-66.8)
o
£ 15 = l"_-’—- £
= = REWpreF vaccine
E =
£ E 7
REVpreF vaccine
05 o
':I.E'——-_—._’JI T T T T 1 E'—Ad-_"-l- T T T T 1
o 30 60 S0 120 150 180 o 30 60 S0 120 150 180
Days after Birth Days after Birth
Mo. at Risk Mo. at Risk
Placebo 3480 3292 2973 2899 2833 2776 2748 Placebo 3480 3288 2964 2879 2804 2738 2700
R&VpreF vaccine 3495 3349 3042 2981 2916 2867 2820 RSVpreF vaccine 3493 3348 3035 2968 2858 1845 2752
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National Library of Medicine

National Center for Biotechnology Information

ClinicalTrials.gov

Ceecruting [

Study of Obeldesivir to Treat Nonhospitalized Adults With Acute Respiratory Syncytial Virus (RSV)
Infection

ClinicalTrials.gov ID @ NCT06585150
Sponsor @ Gilead Sciences
Information provided by @ Gilead Sciences (Responsible Party)
Last Update Posted @ 2024-10-21
A Phase 2 Randomized, Placebo-controlled Study of the Safety and Efficacy of

Obeldesivir to Treat Nonhospitalized Adults With Acute Respiratory Syncytial
Virus (RSV) Infection
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Safety and efficacy of onradivir in adults with acute uncomplicated
influenza A infection: a multicentre, double-blind, randomised,
placebo-controlled, phase 2 trial

* Onradivir (ZSP1273) is a novel anti-influenza A virus inhibitor.

* Participants were randomly assigned (1:1:1:1) into four groups by an
interactive web response system:
 onradivir 200 mg twice per day group,
 onradivir 400 mg twice per day group,
 onradivir 600 mg once per day group,
 placebo group

* The median difference between the onradivir 600 mg once per day group
and the placebo group was -22-82 h (p=0-0330). The most frequently
reported treatment-emergent adverse event was diarrhoea (71 [42%] of
171),

HUMANITAS .
UNIVERSITY Yang Lancet Infect Dis 2024 May;24(5):535-545



TABLE 3 Influenza drugs in clinical trials

IC5g 100% Protection Adverse Clinical

Name Target (Hg/mL, In vivo event Usage study References

Peptides and small molecule drugs

Target the host
0.04-0.9 Pre: 0.3 U/treat/day
DAS181 Sialic acid n Past: 30 U/treat/day Elevated ALP Inhalation L1 (87-89)
Mitazoxanide HA 0.31-1 uM 120 mg/kg/day Headache Oral L0, 1 (90-99)
Target the virus
Mausea, vomiting,
Ribavirin PB1 51 - diarrhea Oral Al (8, 100-105)
Pimodivir PB2 0.13-3.2nM 20 mg/kg twice daily Diarrhea Oral il (106-110)
Enisamium lodide RNA polymerase - Cral 11, 1 (111,112)
Atorvastatin Envelope - Il (113,114)
Naproxen NP 16.7-19.2uM 10 mg/kg/day No Oral lib/1Il (115, 116)
xoan - Al -
JNJ4T96 HA stalk 0.012-3.24 uM 10 mg/kg twice daily Oral (117)
Monoclonal antibody drugs

Pre: 5 mg/kg
CRb261 HA stalk 0.12-14.87 Intravenous 1 (118-122)

Post: 15 mg/kg

Pre: 3mag/kg
CR8020 HA stalk 1.1-13.1 Intravenous LIl (119)

Post: 15 mg/kg
VIS410 HA stalk 0.3-11 Post: 2.5 mg/kg Mild diarrhea Intravenous L1 (123-126)
MHAA45494 HA stalk 1.3-45.1 Post: 100 and 900 pg Headache Intravenous L1 (127-130)

Pre: 1 mg/kg Headache,
MEDI8852 HA stalk 0.064 hypoglycemia, Monotherapy |, 1l (131,132)

Post: 10 mg/kg bronchitis
TCN-032 M2 - Monotherapy I, 1l (133, 134)
1G01 NA 0.01-2 Pre: 0.3 mg/kg (135)

Post: 5 mg/kg

Li et al. mBio 2024 May 8;15(5):e0017524



;;,.r‘ AE\::LOORr:TIOr::u?nzo (Bird Flu)

H5 Bird Flu: Current Situation

Confirmed human case summary during the 2024
outbreak, by state and exposure source

Exposure Source

State Cattle Poultry Unknown State Total

California 27 0 0 27

Colorado 1 9 0 10

Michigan 2 0 0 2

Missouri 0 0 1 1

Oregon 0 1 0 1

Texas 1 0 0 1
HUMANI’DAS Washington 0 11 0 11
UNlVERSlTY Source Total 31 21 1 53
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