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Learning Objectives

* Review the Vaccine Preventable
Diseases (VPD) for which you
should consider immunizing your
adult patients with respiratory
disease

« |dentify the optimal choices for
each immunization strategy

* Discuss optimizing vaccination
practices in our practices

How Vaccines Helped All N

But Eradicate Diseases

Annual 20th century morbidity and 2021 morbidity
for vaccine-preventable diseases in the U.S

W Annual 201 orbidity M Reportedcasesin 2021 ¥ Decrease
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wumps [ 162344 [157 RS
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Be prepared!!

5 REUTERS® woirc tawss usienss Samiasiy Lo s leskigann fumbrs  iaostin

WHO sees 'incredibly low' COVID, flu
vaccination rates as cases surge

This is topicall!

Sevaigzan

Leonard

Patient Profile: 66 year old man, needs RX updates
Patient Background and Details W

Background Physical Exam and Labs
2 Overall active man, married, works + Feeling well, here for
in film industry, ex smoker J BP128/80 review and to renew RXs
3 Hypertension, hyperlipidemia, copD & BMI 24 « Aware itis flu shot season
) ALC5.9% and questions whether he
T — needs this again, because
2 LDL-C 100 mg/dL last year he took the
2 Ramipril 10 mg QD 2 eGFR 60 immunization and “got the

flu” anyhow

J Atorvastatin 40 mg QD 2 FEV155%

2 LABA/LAMA of your choice




What would you consider to be
Respiratory vaccinations for him?

* Adacel

* Covid Monovalent XBB

* Influenza

* Pneumonia
* RSV

* Shingrix
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There are many risk factors
for pneumococcal disease in adults

(Hint, it is pretty well the same for every vaccine | will show you!

HOST FACTORS
Immunocompetent Immunocompromised

* Chronic heart disease * HIV infection

+ Chronic lung disease « Cancer (solid, hematologic)

+ Diabetes « Solid organ transplantation

+ Functional or anatomic + Autoimmune diseases
asplenia

« Chronic liver disease

« Primary immunodeficiencies

+ Cerebrospinal fluid leaks SR

+ Cochlear implants (e.g.>20 mg/day)
+ Chronic renal failure,
nephrotic syndrome*

Unless immunosuppressed by long-term corticosteroids
chThanh C etal Con Comun Dic Rep 2013, 39(ACS.5)1.52

« Immunosuppressive therapy

External Factors | Behavioral Factors

+ Socioeconomic | * Smoking +2 65 years
« Environmental | * Alcohol abuse

+ Preceding viral | « Homelessness

respiratory
infection
(e.g.influenza)

*lllcit drug use

* Residence in

an institution

Plus in other infections

* Covid and Influenza:
* PREGNANCY
* OBESITY

* Influenza:

« Children 6 months to 18 years of age undergoing treatment
for long periods with acetylsalicylic acid (ASA




Age and comorbidities can increase pneumococcal
pneumonia risk in adults

s of ia, by Age and Ci idity
(United States Health Care Claims Data, 2007-2010, N>26 Million)!
a6

mS0-64years W26 years

Incidence
(n per 100,000 population)
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he: Tiver
disease  disease

Chronic | Diabetes | Neuro-  Rhet
use of oral
steroids

Comorbidity risk group

umatoid'Smokers
muscularl  arehritis/

seizure  Crohn's
disorders  lupus

1 SHEA KM, ET AL OPEN FORUM INFECT DIS 2014;1(1):OF U024,
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Multiple underlying medical conditions further increase
pneumococcal pneumonia risk in adults

annual inci of
in the United States in adults, by number of comorbidities
= Healthy Atrisk1condition  mAtrisk2 conditions  mAtrisk3 conditions  m High risk

Incidence/100,000

18-34 years

35-49 years 50-64 years 265 years

NOTE: AT-RISK—IMMUNOCOMPETENT WITH 21 SELECTED CHRONIC CONDITION, INCLUDING ALCOHOLISM, ASTHMA, CHRONIC HEART
DISEASE, CHRONIC LIVER DISEASE, CHRONIC LUNG DISEASE, DIABETES, NEUROMUSCULAR/SEIZURE DISORDERS, AND SMOKING.
IMMUNOCOMPROMISED OR IMMUNOSUPPRESSED PERSONS AND THOSE WITH A COCHLEAR IMPLANT WERE CLASSIFIED AS HIGH-RISK.

ZCHEST

Pertussis bl i oF Pt Adiong

Adolescents and Adults With Asthma or
COPD in the United States, 2007 to 2019

* Asthma or COPD increased the risk for pertussis diseas
complications vs the general population.

* COPD and asthma exa

felin 20 A £ H

e and

cerbations were observed most frequently

rtusf ",
m eff .«

Nacger S, Pool , Macina D. .
2023 4oi:10.1016/). chest.2023.12.020

'd adults with asthma or COPD in the United States, 2007 t0 2019. Chest. Published online December 19,




Age remains the biggest risk factor
for severe Covid-19

Rates comparedto | Ag Ages5-17 | Agesi8-29 | Ages30- | Ages40- | Ages50- 65
ages 18-29 years. yoars years years 39years | 49years | G4years | 74years
0.5x 0.7x Tx 0.8x 0.8x 06x

Reference
Cases o
- v Reference
Hospitalizations 06x 02x ekt 15x 19x 3 48x
Dpeath 0.2x 0lx Befarsncall N6 10% 25x 60x
Group

Many people under the age of 65 years of age don't feel they are at elevated risk of
severe COVID-19 outcomes, but the risk of death among those aged 40+ years is at
least 10 times higher than those aged 18-29 years.

1 and Dacth s Ago Group Decomber 26,2022 sl 20-
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XBB is a new(er) variant,
we are not protected from
previous infection/vaccination

* Protection from COVID-19
vaccines and/or prior SARS- .
CoV-2 infections against a2, 2022 - fun 18,2088) uwl;.m%&:‘pmz\ (Mo 29,2022 - 30, 2023)
severe outcomes is reduced >
when immune-evasive i
variants/subvariants emerge }.

-

and may also wane over
time.

* The findings support a
variant-adapted booster s}y
vaccination strategy with TR g, TR
periodic review

Lee N, etal. Protection conferred by COVID-19 vaccination, prior SARS-CoV.-2infection, or hybrid immunity against Omicron-associated severe
Ciinica 2023;, ciad716, hitps://dol.org/10.

enters for Disease Cortrol and Prevention
20 247 St then, Protecing Pacple™

ACIP Recommendations

Advisory Committee on Immunization Practices (ACIP)

Question: Should 2023 - 2024 (monovalent, XBB containing) COVID-19 vaccines autherized under EUA or approved by
BLA be recommended for use in persons =6 months of age?

Population: People 6 months of age and older
Intervention:

= Asingle dose of a 2023 - 2024 COVID-19 vaccine for everyone ages 5 years and older

« A multi-dose initial series with at least one dose of the 2023 - 2024 COVID-19 vaccine for children ages 6 months - 4
years (2 doses of Moderna or 3 doses of Pfizer-BioNTech mRNA COVID-19 vaccine)

= A 3.dose initial series with a least one dose of the 2023 - 2024 COVID-19 vaccine (may receive 1 or more additional
2023 - 2024 COVID-19 vaccine doses} for people who are moderately or severely immunocampromised

https://www.cdc.gov/vaccines/acip/recs/grade/covid-19-2023-2024-Monovalent-etr.html
Accessed Nov 28, 2023




Percentage of Emergency Department Visits with
Diagnosed COVID-19 in United States, All Ages
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IJN.1is the
circulating
variant

currently:

transmissible++
but not terribly

virulent!
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‘Fortunately, laboratory research and rates of
COVID-19 hospitalizations and deaths suggest that
the XBB.1.5 vaccine still protects against severe
illness in the JN.1 era/

Rubin R. As COVID-19 Cases Surge, Here's What to Know About JN.1, the Latest SARS-CoV-2 “Variant of Interest”. JAMA, 2024;331(5):382-383. doi:10.1001/jama.2023.27841
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JCI The Joumal of

Same arm or switch arms? L —

two-dose mANA vaccination regimen

* This looked at initial vaccine

D eam pam s o o
only, but might be worth . 1 T
considering?? - AWE |
B8 | |
L i
4\ ﬁ
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Vacci natio n saves “Ves ! ! m is Vaccination Approaching a Dangesous Tipping Point?

W30-49y [T]s0-64y 6579y [Tz80y []Allages

A] COVID-19 mortality in October 2021 8] COVID-19 mortality in April 2023
700 0
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Unvaccinated Vaccinated Uvaceinated Vaccinated

Vaccination status

Marks P, Califf R. Is Vaccination Approaching a Dangerous Tipping Point? JAMA. Published




[ ive inci of PCC, using K failure function, for individuals
against covid-19.
= Not vaccinated Vaccinated
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Not vaccinated

290030 158981 93239 51175 29795 23136 9998 0
Vaccinated

299692 177920 148712 33136 1585 167 19 0
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Let’s compare Covid mortality  uspmeretetstmubnon @
with Influenza..

0Ol (10,

|0Open

e

Attitudes toward i3
d iffe re nt va Cci nes Divergent Attitudes Toward COVID-19 Vaccine vs Influenza Vaccine

44% of 3232 invited participants, completed the survey.

Nearly equal shares said that COVID-19 vaccines (42%) and influenza vaccines (40%) are very effective at
protecting against serious illness or hospitalization”

A higher share said influenza vaccines are very safe compared with COVID-19 vaccines (55% vs 41%).

49% said they are very likely to get an influenza vaccine this season, compared with 36% saying the same for an
updated COVID-19 vaccine.

In COVID-19 vaccine-hesitant adults:

Major reasons for hesitancy:

i) wanting more research done

ii) worries about vaccine safety and effectiveness

believing they are already well-protected through prior vaccination

SteelFisher GK, Findling MG, Caporello HL, McGowan E, Espino L, Sutton . Divergent Attitudes Toward COVID-19 Vaceine vs Influenza Vaccine. JAMA Netw Open. 2023:6(12):2349881.
J0i:10.1001/jamanetworkopen 2023.49881




S. pneumoniae is a major cause of human
infection, mainly involving the respiratory tract

Among the > 100 recognized serotypes of
S. pneumoniae, invasive disease caused by
24 serotypes can be prevented by vaccination®.

ommonly ¢ only be n patients receiving both doses of vaccine,incuding PrewP.23 and Peu C-13,

One. 20138:060273,

2024-02-18

Global Mortality from Bacterial lliness
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Conjugate vaccines produce a more robust response
compared to polysaccharide vaccines and induce immune memory
S 7 R = y P = & A -
Polysaccharide antigens covalonyy ket 1 comer rotein
= B-cell activation and = B-cell activation and
antibody production antibody production
= (leading to immune fatigue) = T-cell-dependent immune
response
N Memory B-cell activation with
* T-cell-independent booster response to revaccination
immune response that
cannot be boosted
(Limited to NO memory)
L SEGHST CA N VACGINES PLOTKINSA 7 AL E0S STHED.FHILADELPHA PA SAUNER LSEVER 20561736 1. FOLLARD AL ET AL NATREY FMUNOL 2507301252205 CLUTTERBUCKEA »

ET AL IMMUNOLOGY. 2006 193)328-337. 4. DE ROUX A, ET AL CLININFECT DIS 2008467)1015.1023




Efficacy for PCV13 and PPSV23 in Adults " i

IPD IPD

= Demonstrated efficacy' = Demonstrated efficacy!

Pneumococcal CAP Pneumococcal CAP

= Demonstrated efficacy' ®= Inconclusive evidence!

All-cause CAP All-cause CAP

= Demonstrated efficacy' ®= Inconclusive evidence!

Long-term efficacy Long-term efficacy

= Efficacy does not wane over 5 years? = Efficacy wanes after 5 years®
v, CommuITY UMONIAIPD INVASIVE ALDISEASERCY, AL CoNGATE

PNEUMOCOCCAL POLYSACCHARIDE VACCIN

T CAPLAN A ET AL CARADUN FAILY OSICAN 101565625 4531 PATTERSON, ET AL TRALS N VACCINOLOGY 206572963 ANDREWS N, 7 AL VACCINE 2012301802608 »
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Vaccinations are a success

But mother nature has other plans right?

Pneumococcal vaccine serotype overview

—IIIIIIIIIIEIUIHIIIHHIHII
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PPSV23 ...‘. ..............‘0....

Serotypes in Canada in 2019 with highest rates of antimicrobial resistance: 33F (89%), 7C (73%), 19 A (62%)!

Predominant vaccine-preventable serotypes in adults hospitalized with pCAP or IPD in 2017:22F, 11A, 9N, 33F?

1PD. INVASIE PNEUOCOCCAL DISEAS AP, PNEUMOCOCCAL CONMUNITY-ACQURED FNEUHONIA PCY13, 13 ALENT PNEUMOCOCCAL COMUSATE YACCINE FEY.15. 1
UMOCOCCAL CONUGATE YACCINE,POYZ, 10 VALENT PNEUMOCOCCAL CONIUGATE VACCING FPSv2a 23 YAIENT PNEUMOCOCCAL POLYSACCHAIDE VACCINE
1. HTTPS:/WWW.CANADA CAEN/PL BLIC/ TOCOCCAL-
BISEASE CANADA ANNUALSUMMARY-2019 T 2. LEBCANC ) ET AL VACCINE 2023400192635 245

10



Serotype incidence | i e

otz Evidemi
) o83 (11%)

logy of P iain Louisville,
Kentucky, and Its Estimated Burden of Disease in the
United States

9 0ot
B sy
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Ramirez, 1 et al. Pneamonia in Louisville, Kentucky, and Its Estimated Burden of Disease in 023, 11, 2813,
10 11125)
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n wiicroorganisims moP1

i i of ia in Louisville,
Kentucky, and Its Estimated Burden of Disease in the
United States

Serotype Virulence

0 w0 M »
<— Less vinslent More virulent —>
J— himage sk o Viuimos p— 02, 11,28
e
Hospitalization due to pneumonia is associated with HPLCATION

significant extra-pulmonary adverse outcomes!

%lof patients who were hospitalized with CAP who had cognitive impairment that lasted for
>1year

* 25% had moderate-to-severe cognitive impairment

* 33% had mild cognitive impairment

« ~2.5xincrease in risk of developing moderate-to-severe
cognitive impairment

Patients admitted to hospital for pneumonia:
25% develop a major acute cardiac complication
60% increase in short-term mortality

In individuals with no history of heart failure, CAP resulted in a:
12% increased risk of developing heart failure

Girad T, E¢ AL Sty O Generol el Medine, 2018:33(61929-35
Davydow Ds, E¢ Al An | Med 013:126(7)$15.624;

Corrlermadins V1 E¢ Al Plos Med. 201186y 1001045

Eurich D, ¢ AL Briesh Mecicl Journal 017356(J413):
Corraes-medna Vi Ec Al Lincer 20133819865)496 505, 33

11



CDC Recommendations 2022

| vaccine

cDCr ds routine
(PCV15 or PCV20) for all adults 265 years
who have never received any pneumococcal conjugate vaccine

or whose previous vaccination history is unknown

PCV20

5

g

21 year apart =

RS RS s e PPSV23 g

8

S

If previously received g
PPSV23 21 year apart pcvis [0

Note: PCVIS and PCV20 are Health Canada approved, but not yet available in Canada
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What if they have already had Prevnar 13?
Should they get a PCV 15 or 20?

Pneumococcal Vaccine Timing for Adults

Make sure your patients are up to date with pneumacocesl vaceination.

Adults 265 years old
Complete pneumocaccal vaccine schedules

Sharsd clinical decision-making for those who already complated tha series with PGV13 and PPSV23
S ared ciscel deciion making opon

iractyrocaniot P13 (ot nat PAEV15 e POV a8 any e aec PSS 36 ce e e i of 5y e,

www.cde. ion. html

https://www.cdc.gov/vaccines/vpd/p P cine-timing.pdf [Accessed Feb 9, 2024]
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Bunique serotypes

Currently uncovered serotypes

4 shared serotypes: 2
3,68, 7F, 194) (PVCI3 + 22F, 33F) (VIH4+8,104, 1A, 12F)  (PCV20 (68) +SN, T7F, 20)
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* Apnea in infants
* Upper Respiratory Tract
Infection (URTI)
* Rhinitis
* Otitis media
* LRTI (~20%)
* Bronchiolitis
* Pneumonia
« Early, severe infection
associated with recurrent —
wheezing X e
+ Direct consequence or,
underlying predisposition?

Aim is to preventing “serious” or “complicated” RSV associated illness

RSV and Asthma Risk?

If you have Bronchiolitis from RSV vs a different virus,
are you more or less likely to develop asthma?

13



* RSV in young children and Asthma
-\ﬂz,seo Citations 0 Altmetric 8

Medical News in Brief
May 3, 2023

RSV Infection During Infancy Tied to Asthma Later

31 dokH0100 jama 201

1 esithy chil

1 vere 26%
from an observation

fections during infar

0 who were not inf

s likely to have asthma

T

av0id 15% of asthima cases in 5-year

Moreaver, isk of developing asthma
ider RSY infections had  lower risk of ass
ions.

ma at age 5 years than

arris E. RSV Infection During Infancy Tied to Asthma Late
JAMA. 2023;329(20}:1731. doi:10.1001/jama.2023.776
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MAT-GLB.2204693 (V.0) November 2022

Increased Risk of Asthma After RSV-Associated Bronchiolitis
Hospitalization Persists Into Adulthood'*

ASTHMA AND RECURRENT WHEEZE ALLERGIC RHINOCONJUCTIVITIS
50 50
43%
39%
w0 a
PR PR
N 20 ¢ 20 17%
9%
10 10
o o
RSV Control RSV Control

There is a 7.2-fold increased risk of asthma 18 years after RSV infection

RSVerespirtorysyncytilvirs.
LSgursN, et a1 Thorax 2010,65(12):1045-1052

RSV damages airway epithelium and can lead
to lower airway obstructions®?2 Large sirway

Accumulation of mucus, DNA, immune

nfoction prograssion (timo) cells, and cell debris.

Small airway

g eetp . A i Obstructions and collapse of alveoli
b
® ugh th Bocioria C— T

1 vl et Frontimmanol 2019,102152.2. Grfiths . et Cln icrbiol v, 201730(11:277-319, a2
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My theory: Epithelial damage does more

than just clog up the airways!

Innate Type 2 Responses to Respiratory Syncytial
Virus Infection

e
RSV Infection
v

Smooth muscle hypertrophy
and contraction

Innate Type 2 Immune Response to RSV

Epinetal Con
oo 0@ pithoial Coll

ofo/ololofo[ololo[ofolololo
1,

ool
R
Pee
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RSV can change T cell immunity

ChirkovaT, et al., (2022) Effect of Infant RSV Infection on Memory T Cell R

?lmnﬁers Effect of Infant RSV Infection on
in Immunology Memory T Cell Responses at
Age 2-3 Years

Children who were infected with RSV during their first
year of life have dampened antiviral memory T cell
responses to RSV at age 2-3 years compared to
children who were not infected with RSV during their
first year of life.

Early life infection shapes the developing immune
system. These results highlight the impact of infant
RSV infection may have on anti-viral immunity

2.3 Years. Front. I 1. 13:826666. o 10.3389/fimmu.2022.826666

So, what can we do about it?

* We have no effective antiviral for RSV

* So.., Prevention!!

15



RSV Vaccines

+ RSV identified in 1957

* 1960’s a formalin-inactivated RSV vaccine entered clinical
trials in infants and followed that winter:
« RSV experienced infants did well

+ RSV naive infants had higher hospitalization and serious RSV-
associated illness 80% of vaccinated vs. 5% of placebo recipients

« It was to post-fusion version of RSV

2024-02-18

* Shape-shifting RSV-F:
Visibility of nAb sites depends on the protein conformation®2

M
Stew O“ %y
Prefusion (PreF) Ste® ‘_Q"_ Postfusion
Multiple exposed M 3 g o=t Most neutralization-

Site

epitopes with high S A N By specific epitopes are
neutralizing activity - % ¥ "! lost in this conformation
) e

Ty % siwnelc
B )
B X
i!z ¥
»)
Oustanding  Excellent  Good

Value as target
for potent nAb

b, neutralsing an mages of F protein adapt
1. Graham BS et al. Curr Opin Imm

Monoclonal Antibodies, NOT Vaccines

Palivizumab vs. Nirsevimab

B’ £

—

=

Palivizumab (2002) Nirsevimab (2023)

* 5 monthly doses over RSV * One dose at the beginning of the
season (IM) season (IM)

* Weight based dosing (15 * Weight <5 kgs, 50 mgs; >5 kgs,
mgs/kg/dose) 100 mgs

* Overall efficacy 55% reduction in  « Overall efficacy ~75% reduction
RSV-associated hospital in medically attended RSV lower
admissions respiratory tract infection (LRTI)

16
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White House urges RSV immunization
makers to meet demand

Anmed Aboulenein
n

By Susan Haavey &

Nomember 78, 20235

Upistect 13 hovss age

Demand for Beyfortis outstripped supply in US!!
In Canada, we got NONE!!

So, hopefully supply will ramp up....

2024-02-18

How else can we prevent infants from getting RSV?

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

Kamgmann 8 etal. DOK 10.10S6/NEIMas2216480

‘Svere RSV Associatad Lower Respiratory Tract Hlness
T infints, respiestoey syeytsl virs (RSV) s & comenon "
cause of acote fower respiratory tract incss and  ead £
ing cause of deah, articularly fn kv and middleincorme i

‘countsiex. A phase 2b wial showed that masermal vace-
astion with 2 bivalent RS prefusion F

(RSVprek) vacine s promie i pretecting infints sgainet
RSV-associated illness.

Desian: An inenaconal, phase 3, randosnized, placebe-
controtled ria} examined the efficacy and wafety of vac-
cnating women with an woeomplicated singleton
nancy at 26 rough 3 weeks' gestation s prevent
R&V-associated flaces. n nfins.
Ineerventioa: 7352 women were randomy asigned 1o

V eche.

roive one 120

sty tesct Hlness in infants wishin 90, 10, 150, a0d
v #fer birth.
1-1464. do

mann 8 et al. Bivalent Prefusion F V:

Adverse events?

[P —
=1 A et i Mt Puticpans

Mo sl njesion

Bl e i . RSV
vaceine was.ffective against medically ascended

Iasiaed Lot apilony o i ki S0 dM af
ek indpkon v il
The staistcal success criterin for
okt o odically vended RiV-aseocned s -
spiratory tract llness e sosond peimary end pointl
Safety: Nor safty signats were deteced in maternal partic
pants or in intants and toddbers up 1o 24 most]

The incidences of adveese events reported within 1 moath
after injection oe within 1 month after birth were simsilar
i the 60 groups.

Sevnr

IMITATIONS AND NEMAINING QUESTIONS
+risk pregnancies were excladed from

since the offspeing in such cases coukd be ac bigher
sisk for seveze
= Given the small sample size, safety data were limitesd
» Limited data were avallable from lownsome soantries,
where the vaceine comuld have the greatest effect, mwmwhhmw
¥ mwm«uﬂum

Linkss Full Artcle | NETM Quick Take | Editorial

Kampmann 8 et al. Bivalent Prefusion F Vaccine in
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MATISSE: Deaths and fetal losses
reported in the trial (all unrelated)?

RSVpreF 120 ug Placebo
Event type (N=3682) (N=3675)
Maternal death*: n=1
1death in a maternal participant who . §
received REVRreF Maternal death 1(<0.1%) 0
Fetal demise: n=18
* 18 fetal demises in materal participants who received Fetal death or o o
vaccine/placebo* stillbirth 10 (0.3%) 8(0.2%)
RSVpreF 120 ug Placebo
Event type (N=3568) (N=3558)
Infant death*: n=17
* 16 deaths due to various causes
Infant death 5(0.1%) 12(03%)

* Linfant death adjudicatec
RSV (placebo group)

B *Reported deaths and fetal losses were all determined to be unrelatedto RSVpreF’?

cute respiratory illness due t
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How long does the predelivery RSV shot work for?

Infant Neutralizing Titers Persist, Remaining High
Through 6 Months of Age

RSV A/B ined 50% ic Mean lizing Titers by Month

=t=RSVpreF 120 g =e=Placebo  ~ - Palivizumab refrence

RSV A/B Combined Serum
Neutralizing Titer

3
Honths
m Use of the Pfizer Respiratory Syncytial Virus Vaccine During Pregnancy for the
Prevention of Respiratory Syncytial Virus-Associated Lower Respiratory Tract
CDC SayS . Disease in Infants: Rec of the Advisory Committee on
. Immunization Practices — United States, 2023

* On August 3, 2023, CDC’s Advisory Committee on Immunization Practices (ACIP)
and CDC recommended nirsevimab (Beyfortus, Sanofi and AstraZeneca), a long-
acting monoclonal antibody for prevention of severe RSV disease, for:
+ infants aged <8 months who are born during or entering their first RSV season
+ children aged 8-19 months at increased risk for severe RSV disease entering their second
RSV season.
On September 22, 2023, ACIP and CDC recommended RSVpreF vaccine for
pregnant persons as a one-time dose during 32—36 completed weeks’ gestation
using seasonal administration (September—January in most of the continental
United States) to prevent RSV-associated lower respiratory tract infection (LRTI) in
infants.
« Either maternal RSVpreF vaccination during pregnancy or nirsevimab
administration to the infant is recommended to prevent RSV-associated LRTI in
infants, but both are not needed for most infants.”

MMWR, Use of the Pfizer e Prevention of Respi [t piratory Tract
Disease in Infants: Recommendations of the Advisory Committee on Immunization Practices — United States, 2023 (cde.gov)
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Can you give it WITH Tdap at 32-36 weeks?

Concomitant administration of RSV and Tdap vaccine
demonstrates decreased immunogenicity of pertussis component
of Tdap vaccine

AniTTd | folbss R B Reduction of
| anti-PRN
Aat-DTd ] —.—i AnthFHA [ and anti-FHA
» 10 i o

Difference, % (5% 1)

Paterson, JID 2022
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Summary - interventions to prevent RSV
associated illness in infants

* Short acting monoclonal antibody prophylaxis (Palivizumab, Synagis)
is still available for high-risk children, according to jurisdiction

* Long-acting monoclonal antibody (Nirsevimab, Beyfortus)

* Maternal vaccines but they will last six months from the
immunization done at 32-36 weeks

* So, Baby’s Birthdate will be important on which strategy will work!

Older adults make up a disproportionate -

. ) «
number of RSV-attributed deaths (Ontario data) \
Share of RSV- attributed Share of RSV deaths
hospitalizations (30-day all-cause mortality)
Ze;zy;“ ~1in 9 of those 265 years
o hospitalized died 85%
5-64 years
8%
<5 years

70%

~1in 1000 of those
hospitalized died

—— <5 years
3%
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You've seen more RSV than you might realize

RSV in adults is underestimated and underreported

Under-recognition*® nosis
Misdagnoss persetiontratacurtsy | AT
p | , Lack of routine screening ismildandmanageable??
Influenza-like illness’ and laboratory diagnosis treatment®

1 Diez Domingo ), o . BMCinfectDis. 201414544, 2. Branche AR, Falsey AR, D Ain, 2015.32(4)261269.3.Branche ARl nfec i 201565:204-205.& Alle K, Diagn Microiol nfect Dis. 20185203206~
2095 Hutey 1, o3 Vacdng 2019371 565-570. 6. B W, o A  Emer i, 20173581162 1165 2
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RSV is highly contagious and can spread rapidly
through households

Exposure to Symptoms
RSV begin

Incubation’ Contagious period” Older adults shed virus ~3 days longe
~4.4 days 3-8 days dult
N
>
>
o 1 2 3 a4 5 6 7 8 9 10 11 12 13 14

Time (days)

1 Leslr), et . ancetnfec i, 20099(5:291-300.2
S Plos one 2016 1 e0148758

1) nfect D atohnersn et
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Patients with underlying comorbidities are at even greater risk
of severe RSV disease

The presence of two or more chronic conditions (multimorbidity) further increases the risk of poor outcome from RSV in
older adults!

2024-02-18

Hospitalization rates for RSV in adults aged 250 years copp
IRR: 3.5-13.4*
Incidence rate ratios (IRR) across 3 sites in New York over
3 RSV seasons (2017-2020)
Congestive heart
Coronaryartery ~ failure
Diabetes disease IRR: 4.0-7.6 .
IRR: 2.4-6.4 IRR: 3.7-6.5 el
Asthma
IRR: 2.3-3.6
Without a
comorbidity
RSV-related disease results in a significant
burden among immunocompromised adults
Risk of hospital iSSit among i i patients with RSV'
HSCT recipients are at increased
Solid tumour —— tisk for poor outcomes from
OR:5.2 (1.4-20.9) RSV, with RsV-associated
mortality reaching up to 80%*?
Chronicimmunosuppressive medication —— .
OR:4.1(1.1-16.0)
Solid organtransplant ——————
OR: 16 (0.6-4.4)
Leukemia/ lymphoma —_—
OR: 15 (0.4-5.2) L L J
0.5 4 32
Risk of acute Ml is significantly increased in
the days following a respiratory tract infection
' Hospitalizations for acute Ml in the first 7
days of viral infection, Ontario®
Incidence rate ratios (95% Cl)
In patients with and without pre-
influenza 6.05 existing cardiovascular disease,
(3.86,9.50) RSV infection has been associated
with exacerbation of heart failure,
RSV 351 arrhythmia, and MI?
(111,11.12)
Other viruses 277
(1.23,6.24)
Y emateacse BIC et N el . 2018 [ — 3
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Residual compromise of function is common
after hospital discharge

L s . s [
T

Compared to
pre-hospitalization:

,—%

Hospital %
discharge &

Median age, 74

years

Time (months)

1in 3 patients still had fewer patients were
lower functional status able to live independently
01 et et

Rates of complications and mortality in adults hospitalized with ARTI are
similar between RSV and influenza

complications 7%
38.6%
Cardiac complications. - SLIX
20.1%
Hospital readmission within 26.9% @ RSV
3 months post-discharge 20.4% N=238

Mean age, 67.3 years

s @ Influenza
Deaths during hospitalisation r

6% N=366
Mean age, 64.4 years

RSV vaccines for older adults (260 years of age)

Indication®: ABRYSVO is a vaccine indicated for active immunization

Rt e B
ABRYSVO el 20237 and marketed
Pfizer under the trade
RSVin infats rom bith trough 6 months f s name ABRYSVO*
MRNA-1345 Phase Il study
Moderna CEmrEy
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AREXVY combines a recombinant RSV-PreF3 antigen and an adjuvant
with established activity in older adults

ANTIGEN -+ ADJUVANT

RSV-F stabilized in the prefusion state (120 ug) ASO1E adjuvant system: liposomes containing two
immunostimulants that boost RSV-specific T-cell response 2

Monophosphoryl
SN lipid A (MPL)
Sy N
If' E
=4 ’4
o i\ P |
VS

4157« saponin as21

The RSV-F antigen target is highly conserved Same adjuvant ingredients as the
ot Rov-A s RSV.B suptypost recombinant shingles vaccine Shingrix,
with half the amount of MPL and QS-2123

oo o

ASOIE, AdjuvantystemOLE (35 g Quilfa saponariaolna raction21, onophohanps

1 015,35 30-38.2 AREXVY 5 SO1E adimantad) 3
Product Monograph Misisauga, ON:Garosmithinenc Nov2022
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AREXVY pivotal efficacy study designed to span 3 RSV seasons

Phase 3, randomized, placebo-controlled, observer-blind, multi-country study
RSV season 1 RSV season 2 RSV season 3
2021-2022 2022-2023 2023-2024

Initiated

May 2021
Re-randomized 1:
Placebo
Older adults AREXVY single dose
aged 260 years
N-24.965
Placebo
N-12490
Vaceine or placebo /53 f /@ Estimated complation
administration May 2024
Primary endpoint: Confirmatory secondary endpoint:
Vaccine efficacy against Vaccine efficacy of a single dose
RSV-LRTD after 1 RSV against RSV-LRTD after 2 seasons and
season vacine efficacy after annual

revaccination

One dose of AREXVY is highly efficacious across a broad
spectrum of RSV-associated disease

Number of events

AREXVY Placebo Vaccine efficacy (CI*)
RSV-confimed: N=12,466  N=12,494
ARI 7%
Acute respiratory infection 7 s —— (6.2, 823)
Success criterion:
privary LRTD overkei el 82.6%
ENDPOINT | ower respiratory tract disease 7 40 ectios oficacy | 57.9, 94.1
>20% i ]
94.1%
Severe LRTD 1 7 (624, 90.9)
Severe lower respiratory tract disease —
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AREXVY is highly efficacious in older adults at increased risk of
severe RSV disease, including those with comorbidities

Number of events Vaccine efficacy (95% CI)
AREXVY Placebo against RSV-LRTD
N=12,466 N=12,494
21 pre-existing ° 94.6%
comorbidity of interest & 18 (65.9, 99.9)
21 cardiorespiratory ) » —_— 921%
condition (467, 99.8)
N . .
21 e(jljgocrlne metabolic 0 13 ® 100%
condition (740, 100)
Pre-frail 1 14 —_—e-  929%
(gt speed test: 0.4-0.99 ms) (53.4, 99.8)
93.8%
70-79 years of age 1/ 4,87 16 /4,487 —e (602, 99.9)

0 20 40 60 8 100
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Duration of effect: Two years! s i [

Effic

Prefusion F Protei

Syncytial Virus (RSV)

“We evalusted i one dose of fhis RSV

Vaccine is effective over two seasons or i M o
anval rovaccmaton may mprove 1

PrOtECHon. £

~Appeoximately 25,000 aduts 60 yeors and P

older were randomly divided in two equal- e —

placebo (single-dose group).

+One dose of the RSV vaccine Aroxvy shows
‘sustained protection agains! RSV-ralated
disease over two RSV 8626004 in clder
aduls

- second dose given 1 year after the first
‘dase does not appear 1o provide addiional
orolactve benft

A single vaccine dosa given before the frst
season reduced the rick of RSV.related
lower respiratory tract disease by 67% over
two seasons. The risk of severe RSV-related |
lower respiratory tract disease was reduced ’
by 79%.

*Ravaceination G not further reduce the
risk.

+Tolerabity and safety af the second vaceine
dose wers simiar 1o thase o the first dase.

" o an, RoberiG el i TinoF Schwar, ichardvan 25, Célin Verheust NaneyDezuter,
OlerGrusle Lar i o Torthe ARESUL 006
Smevialvins (P v i

AREXVY was well tolerated: most adverse events were transient
and mild to moderate®?

Participants (95% C) reporting solicited AEs within 4 days of vaccination?
(solicited safety set, n=1,757)

In the exposed population (n=12,467):
Local Systemic Reported AEs
(solicited and unsolicited)

9% Fatigue 336%
o : o 10.1% Any AE SAE
% % vs 4.0"
93% 9% 33.0%vs 17.8 4.2%vs4.0%
8.2%

Myalgia
5% - Fatal SAE pIMD
Erythema 8% Headache 2 6% 0.4% vs 0.5% 0.3%vs 0.3%
18.1%
I-s " Arthralgia r“'% R Incidence of Grade 3* AEs
Sweling Unsolicited? Solicited
Loow cover §20% [ Placebo .
103% 2.0%vs 1.3% <1.7% vs <0.6%

Mean duration (all solicited AEs)? 1-2 days. *AE preventing normal activity

o Ags A aeversesvent 1 older acls D, potentislimmun meciatd isese; SAE,serousscverse vent
L i st 1DWe, October 13- h JIhied 202338871505 fand

Gisnosmitine ne AU 023
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* ABRYSVO (Pfizer) L e -

Efficacy and Safety of a Bivalent RSV Prefusion F Vaccine in Older Adults

« Vaccine efficacy

* 67% overall

* 85% if > 3 symptoms
* le., sicker

RSV-Associated Lower RTI With
23 Signs or Symptoms

I Vaccing Efficacy.
%

Cumlstive Mo, of Cases

Days since Injection
EE, stal N EnglJ Mad s A —————

2024-02-18

Conquer RSV study (Phase2/3) regarding mRNA Vaccine (Moderna)

mRNA-1345 Placebo
(n = 17,572) (n = 17,516)

RSV LRTD with 2 2 symptoms, No. (%) 9 (0.05) 55 (0.31)

Vaccine efficacy, % 83.7
RSV LRTD with = 3 symptoms, No. (%) 3(0.02) 17 (0.10)

Vaccine efficacy, % 82.4

ACIP recommends RSV vaccines for adults aged > 60 years?:

-Oker achits who areathighest rsk fo severe RSV disease might be Other factors associated with increased risk
AdvisoryCommitteeon most likely to benefit from vaccination « Frailt
Immunization ractices (ACIP) v
According to ACIP, adults who may be at higher risk of RSV- + Advanced age*
260 associated disease include persons with .
Jerscfage 2 Chronic lung diseases such 45 COPD and asthma Residence in a nursing home or other long-term

- Chronic cardiovascular diseases such as congestive heart
failure and coronary artery disease
Adults aged 60 -+ immune compromise

+ Hematologicdisorders

care faciity

+ Other underlyingfactors that a health care provider
determines might increase the rik for severe
respiratory disease (including compromised

years may receive * Neurologic disorders

a single dose of + Endocrine disorders such as diabetes immune status)
RSV vaccine, using - Kidney and Ier disorders

<hared clinical  Residents o nursing homes and other long-term care facilties

deci k

ACPrecmmoiatn pre2), 223

When.

Optmasy vacsinaton o

elors thoonsl of ncreasod
RSV Sy o oty

ACI AdsoryCommiteeon Immuriztionrsctices (US CDC); NAC) Nations AdvisoryCommitee onmmunzation Canads).
S Valgar .t | MR Morb Mortl Wy Rep 202372753 E01

e , RSV incidence
increases with advancing age

However, there is no specifc age threshold at
which RSV vaccination is more strongly
recommended within the age group of adults
aged 260 years.
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RSV vaccine still very underused!!

a collabaration botween

o of Chest Physicisns
‘BulletinHealthcars

LEADING THE NEWS

RSV vaccinations remain low among older Americans

‘The New York Timas (12/9, Span) reported, "So far, only about 15 parcent of Amaricans over 60 have
received one of the two new R.S.V. 5 which the FDA approved in May. Public heait officials
attribute tne low uptake to a general lack of knowledge about the vaccine, as well as low awareness of
the virus itself. Hoviaver, the FDA “astimates that the virus sands 60,000 to 160,000 people over €5 to
hospltals each year and causes 6,000 to 10,000 deaths.”

Comparing the burden of influenza, RSV, and
pneumococcal disease in older adults

m Pneumococcal disease

Out-patient illness
(per 100 person years)

Hospitalization
57-350 140-520 169

(per 100,000/yr)
C fatality rate il

ase.a ? ity rate in 5.79% 5.79% 5.79%
hospitalized cases

42% v. pneumonia

>80% 30-40% v. cases

Vaccine efficacy e 75% v. IPD
LRTD 60% v. hospitalization FOR 50-70% of strains

Schanzer et al. IORV 2018;12:113-121. do: 10.1111firv.12497; Goldstein IORV 2015:9:225-33. doi: 10.1111/irv.12325; Nazareno IORY 2022;16:1082-1090. doi: 10,111 1/irv 13003,
Zimmerman et al.IORV;2022; 16:1133-1140. doi 10,111 113040, Branche e a. Clin Infect Dis. 2022:74:1004-101 1. doi: 10.1093/cidciab$95; Savic et al. IRV 2023;17:e13031. doi:
10,111 1rv.13031; 2022;16:276-288. doi: 10.1111/irv.12914, National Advisory Commitcee in on the use of conjugate pneumococeal vaceine — 15 valent
(PNEU-C-15) and 20 valent (PNEU-C-20) in adults: Economic evidence supplementary appendix (in press); Kwong et al.PLoS ONE 7(9): 44103

1.5-2 2.5-3 0.14-0.3

Survival better for patients with Influenza (cf RSV)

Hospitalized Adults Aged = 60 Years Who Tested
Positive for RSV or Influenza, January 2011-June 2015,
Kaiser Permanente (Southern California)

Survival 1y After Admission

Ao (%)
3

Ll P<.001
w
° ) . ° 2
Montns afier acmission
Group Survival E stmate, (Numbes at Risk)
sz 18t e o o S P s v
=7 ety nREs st RRLE nRE

Aekoraon B, ot al Ciin Infoct Dis. 3

9197-203

26



Acute Myocardial Infarction after Laboratory-Confirmed Influenza Infection

Jeffrey C. Kwong, M.D., Kevin L. Schwartz, M.D., Michael A. Campitelli, M.PH., Hannah Chung, M.PH., Natasha S. Croweroft, M.D., Timothy
Karnauchow, Ph.D., Kevin Katz, M.D., Dennis T. Ko, M.D., Allison |. McGeer, M.D., Dayre McNally, M.D., Ph.D., David C. Richardson, M.D., Laura C.
Rosella, Ph.D, M.H.Sc, etal

Table 2. Incidence Ratios for Acute Myocardial Infarction after Laboratory-
Confirmed Influenza Infection.*
Incidence Ratio
Variable (95% Cl)
* Self controlled case series Primary analysis: risk interval, days 1-7 6.05 (3.86-9.50)
* Ontario laboratory and Days 1-3 6.30 (3.25-12.22)
administrative data Duys 47 5.78 (3.17-10.53)
* Examining association Days 8-14 0.60 (0.15-2.41)
between lab-confirmed Days 15-28 0.75 (0.31-181)
influenza and Ml
exposure
RSV 3.51 (1.11-11.12)
Respiratory virus other than influenza or RSV 2.77 (1.23-6.24)
Iliness with no respiratory virus identifieds; 3.30 (1.90-5.73)
N Engl ] Med 2018;378:345-353 Hospitalization for diabetes and associated 1.35 (0.50-3.62)
DOI: 10.1056/NEJMoal 702090 complications{ .
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Possible mechanisms of influenza infection
that trigger cardiovascular events'3

Indirect effect | D Influenza infection —— L Direct effect

() Inflammation and systemic immune f . 3
stimulation leading to endothelial ) Increase’in i © . on due
dysfunction and disruption of demands to vi fection leading to
atherosclerotic plaques which can myopericarditis or myocarditis
block cerebral or coronary, arteries !

oxygen depletion

| ~ ~
Ls N myocardial -\ A\
ischaemia =W =

Cerebrovascular Myocardial 1
stroke infarction

034455 2. Aot A, o . Vacee, 2020384944855, 001 101016 vaccoe 2

Influenza is Associated with a Morbidity
Cascade

Pneumonia

AsthmalCOPD Respiratory
exacerbation  * | complications *

Decreased lung function/
suscepibiity o infection

Deconditioning
Weightloss

[Ctansantsrioms | [ty

Macias A€ Mchaney € ch 1
Vocine. 021,356 AL, o110 1036 vacine 2020 5,098

27



CDC Influenza Vaccine Recommendations

CDC Recommends the 2023-2024 updated vaccines

For everyone age 6 months or older
Q Without coniraindications

Should neceive an age appropriate [IV4 or RIVA — LAIVA
should ot be Lsed

For those aged 65 or older
Should receive a higher dose or adjuvanted vaccine

For those with an egg allergy
an

feceiva the influenza vaccine. No additional safety
measures are nesded
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What was the
Efficacy last year?

Influenza Vaccine Effectiveness Against Influenza
. 1

~Associated Emerg Dep Urgent Care,
and Hospitalization Encounters Among US Adults,
2022-2023

* VE against influenza A—associated ED/UC encounters was:
* 44% (95% confidence interval [Cl], 40%—-47%) overall
* 45% and 41% among adults aged 18-64 and 265 years, respectively.

* VE against influenza A—associated hospitalizations was:
* 35% (95% Cl, 27%—43%) overall
* 23% and 41% among adults aged 18-64 and 265 years, respectively.

Tenforde MW, et . t d
2023. ) Infect Dis. 2023 Dec 2;jiads42. doi: 10.1093/infdis/jiad542.

5. adults, 2022-

But...”The flu shot doesn’t work well enough”

Influenza vaccine reduces your chances of influenza by 20-35% and your chances of
hospitalization and death from influenza by 40-80%

» Statins reduce your risk of a heart attack, or of dying from coronary
artery disease by 28%

* Lowering blood pressure reduces risk of Ml by 20%-25%, and of stroke
by 35%-40%

* Blood thinners for atrial fibrillation reduce the risk of stroke by 50-60%

* Bisphosphonates reduce the risk of recurrent osteoporotic hip fractures
by 40-50%
Taylor  Hffman VI, Macedo A, Moore T, Burke M,  Ward K, Ebahim . Statis ” Cochrane Database Syt R

2013 Jan 31;2013(1):CD004816. Kaplan RC. Treatment of hypertension to prevent stroke: translating evidence into clinical practice. J Clin Hypertens (Greenwich). 2001 May-
Jun;3(3):153-6; Musini VM, Tejani AM, Bassett K, Puil L, Wright JM. Pharmacotherapy for hypertensionin adults 60 years or older. Cochrane Database Syst Rev. 2019 Jun

5,6(6):CD000028. https://wuiwfda.gov/drugs/news-events human-drugs/atrial-ibrilation-a b
HBFBCIEFUBFIB

28



2024-02-18

Preventing acute infection through immunization can help to
reduce the risk of longer-term health complications of
influenza
Risk of major adverse CV event in influenza-vaccinated Risk of stroke in influenza-vaccinated subjects aged 260 years
subjects with ACS aged >50 years (n=221) vs unvaccinated vs unvaccinated?
(n=218)!
1 Vaccinated in i
! last 5 years . !
e |
1 Vaccinated in ]
! last season ——.———— !
Hazard ratio (95% CI)
Ouds et (95% Gy
Influenza vaccination significantly reduced the risk of Influenza vaccination significantly reduced the risk
major adverse cardiovascular events by 33% of brain infarction regardless of time since vaccination
g SR s
How about as secondary protection [— i

n After Myocardial Infarction

for mortality? ez acs
1 ]== !

* Mortality benefit after MI

+ NNT =50
Ic - o
L. — P S « Better than
:. z | + ASA(333)
5 . % | * Clopidogrel (333)
% B i ‘E 1 i * B-Blocker (209)
L — . . + Statins (85)

Effect of influenza vaccination on cardiovascular
events (RCT Meta-analysis)?!

Number needed to vaccinate to prevent a major
cardiovascular event (in patients with recent
acute coronary syndromes):

Number needed to
vaccinate to prevent a major cardiovascular event:

Influenza vaccination was associated with:

34% 20, 23

lower risk of
major adverse cardiovascular
events*
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So, how are we doing with Influenza Vaccination?

2024-02-18

Flu Vaccination by State L &<

Percentage of adults wha reponed raceiving 8 sessonsl flu vaceine in the past 12 months

FluVaccination Topatates Bak Ve
[ 2 we
eart 5 see
- Rk aie
Xrea n o

[ o e ERC|
T Ea
Sorom Suses Bk vaive
v PR,
neds s e
Wt P

View All States >

Dot o £, Bausiors Risk Factce Survellance Systam, 2072

https://www.americashealthrankings.org/explore/measures/flu_vaccine/MT accessed Feb 9, 2024

Flu Vaccination by State:|Ages 65+ & B L

e age 65 reported the pst 12
montha
Flu Vaccination - Ages 65+ Top States Rank  Valuo
o gt

e pas 12 manth Camnactiut o
e hind 7 T
HowHampabich s mox
YourState Rank  Value
ket o e
I Montana a1 S!LII
Yo aar
Bottom seates Rank  Valuo
[rs— s so
Noveda s sem
Viyaming PP,

View All States >

-

Data from GOC, Bohviorsf Rk Faotor Surveilance System, 2022

ba7A%% 0K TN ETON-BBGN  BA3N BEER w84
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Waning efficacy over time, 8 influenza seasons in
Ontario, so this IS needed annually!

1509 Allages <1Byears 18-64 years 65+ years

-]
-

Relative VE
(compared 10 1441 days)

o

-]

1

T T T T T T
2y FRESF
TGS TEFST
Chung et al <
In press, Eurosurveillance Time since vaccination (days)
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What different kinds of ‘flushots’ are there?

1) Quadrivalent Inactivated Influenza Vaccines (11V4)

2) Trivalent Inactivated Influenza Vaccines (I1IV3)

3 Ways Flu Vaccines are Manufactured:
3) Quadrivalent Live Attenuated Influenza Vaccine (LAIV4)
-Nasal Spray Flu Vaccine a) Egg-Based Flu Vaccines
4) Quadrivalent Recombinant Influenza Vaccine (RIV4) b) Cell-Based Flu Vaccines
5) Quadrivalent Cell-Cultured Influenza Vaccine (ccllV4) c) Recombinant Flu Vaccines

6) Senior choices: High dose or Adjuvanted

https://www.familiesfightingflu.org/types-of-flu-vaccines/ accessed Dec 15, 2023

Where is the future?

1.New technology

* Cell based, Insect based

* mRNA vaccines, Recombinant proteins, Nano-particles,
2.Adding/changing antigens

* Exchanging B\Yamagata for a second clade of A(H3N2)

* Adding/increasing neuraminidase or nucleoprotein
3.Combined respiratory viral vaccines

* mRNA Flu and COVID vaccines
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O o o Distes AIDSA
Who to emphasize v T

. Association of Chronic Medical Conditions With Severe
b eyon d ju st A ge ? Outcomes Among Nonpregnant Adult{18-39]Years Old

Hospitalized With Influenza, FluSurv-NET, 2011-2019
Pay attention to comorbidities: Age Group
[EURS Oy i J

extreme obesity
chronic lung
cardiovascular

metabolic
neurologic
liver diseases

ICU: range aOR, 1.22-1.56;
IMV: range aOR, 1.17-1.54;
Death: range aOR, 1.43-2.36

sercentage

Ii.i'““*'

Eetal FlUSury-NET, 20112015,
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Herpes Zoster :
(Shingles)

s
The natural course of HZ consists of an acute phase which can be followed by
chronic complications
~5%"7
Recurrence rate of HZ over
8 years of follow-up
ronic
Headache, . Unilateral, vesicular rash,
fover myalgia Associated acute pain' Postherpetic neuralgia (PHN) is the
most common comlicaton of Other complications of HZ inciude:
shingles " Complications from eye involvement?
y Cardiovascular and cerebrovasculor
) _ 5%30% + Dissominated disease?
imege source: iSock Photo | of peoplewithHz develop *  Hearing loss®

s\ /7 newmopathicpainthatpersiss  Scarring’
Presentation as HZO b | V. for 290 daysafter the onsetof  Neurological complications (palsy,

. o
(10-15% ofpatents A ez nerve celfiber damage)

» wit ) Bacterial superinfection

HZO, harpes zostar optihalmicus; PHN, postherpetic neuragia

1002,19:471-5:4, DworkinRH, o 006:0:537-4:5.

awai K. ot ol BMJ. 30

1 Harpaz R ot 1-30.2 K
& Nagal MA and Giden D. Yo

aian Technical Advsory Group on Immuniation (X vatan I
{Accesssd Apr 2023). 10, Erskins, N PLoS Ons: 201712:1.15.

%

atlon Handbook. Ausiraian Government Depariment of Health and
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How about risk in

Risk factors for herpes zoster: should people <

our respiratory patients? e D St e

| Graphical Abstract

Risk factors for herpes zoster: should peaple with
asthma or COPD be vaccinated?

B0 s

2024-02-18

Stonous, . Yaun, P, Wl . pa——
'SHINGRIXcomponsntst
Non-live adjuvanted recombinant
Antigen & Adjuvant
zoster vaccine (RZV)? / & . .
() d
SHINGRIX” elicits anti-VZV immunity enhances the immune response

Forthe prevention of herpes zoster (HZ) in:
Adults 50 years of age or older;

Adults 18 years of age or older who are or will
be at increased risk of HZ due to
immunodeficiency or immunosuppression
caused by known disease or therapy

NACI recommends that SHINGRIX be offered to individuals 250 years of age who have
previously been vaccinated with live zoster virus vaccine (strong recommendation)*

Two immunostimulants
delivered in liposomes

Figure scapted from: Heineman TC, et al. Cur Opin Immunol. 2018554245,

s— o521
2 saponin

1, SHNGRX ot monogrgn. Msssauga, ON. GiaroSarKin . Rossos Novenber 24 2021 Accossd AUust 2022, s sk comin crdshng 2 Hiboman 16, of . Cur
i mmanol 2015:53.42.48 3. )~ Updatec
Harpes Zostor Vaccine. Puble Hoalth modied 207, Feath 2015 98

Two doses of SHINGRIX appear to offer clinical benefit through Year 10 after vaccination.*

20€-50/20E-70 pivotal phase 3 trials
Highlevel of protection*?
Z7

Time years)

Sustained efficacy and immune responses®

ongoing

Median ollow-up: 37 years Mean fllow-up: 9.5 years

b & & &

During Since
Age (years) 50-59 follow-up period vaccination
% Effcacy
e 96.6%  97.4% 913%  914% 81.6% 89.0%
(95% CI) (89.6-99.4)  (90.1-99.7)  (86.0-94.9)  (80.2-97.0) (75.2-86.6) (85.6-91.3)

 Pooled s Redatediskol N nd - PHI complcaions by
for st
e 91.2% 88.8%

(age 250 years) (age 270 years)

Ll et N Eno Mo, 2015372 208720062 Curngpam AL f o N gl J et 016751019 10323 Stz . ot O P fct is. 2022
20TBI6(12)1537-1541.5. st A ot ol Infec D, 20211224(12) 3025 2034. 5. Scrwarz TF, o l. Fuan Vacei Immuciner. 2016 14(6)-1370-1377.

SHINGRIX provides strong, durable protection
against both herpes zoster and its complications

Across the long-term follow-up,

2 Antige Remained
antibodies
7Y gE-specific above pre-
) cospasiTcells | vaccination

levels

Predictive modelling suggests
cellular and humoral immune
responses will remain above the
observed baseline for at least 20
years after initial vaccination

(10} ofac45.4, Kovac M, et al. Vacsine.
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SHINGRIX is efficacious even in
immunocompromised adults

@ Vaccine efficacy In immunocompromised populations

%
%
% Efficacy auHsCT* Hematologic
againstHZ Malignancies?
( 68.2% SHINGRIXis immunogenic even
(55.6-77.5) 4 considering the impact of

9% Efficacy
againstPHN

.
89.3% &
(225-90.8) Underlyingdisease

Immunosuppressive treatment

Timing of immunization
(before, during, or after
Immunosuppressive treatments)

Median
follow-up 11 months

“Evaluated in  post o analysis

PRACTICE RZV immunogenicity and safety data support a favorable benefit-risk profile in immunocompromised
POINTS adults, who are at an increased risk of HZ.
. Bt .ot o JAMA 201521201332 Do A, o o Larct It 10003 vik P el 1312 4V .t o et 0. 10

2024-02-18

Adverse effects

Clinical trials of SHINGRIX assessed safety in more than 17,000 older adults and more than
1,500 adults who were immunodeficient or immune suppressed.

Pooled incidences from all ages in each population, in deciles

Older adults Immunocompromised adults
250 years of age 218 years of age

o - ot o
jectionsiepain jectionstepan
Musdi pin Musdepan
Fatigue Fatgue
Headsche Headache

Most reactions are mild to SHINGRIX did not increase the incidence of
72h moderate in intensity and serious adverse events, deaths, or potential
Jution resolve uickly immune mediated disorders

Contraindications: Precautions:
History of anaphylactic reaction to  previous SHINGRIX is not indicated for prevention
dose of SHINGRIX, or

primary
of HZ or postherpetic neuralgia (PHN)*

Advisory Committee on Immunization Practice (ACIP) Guidance
Recommendations for HZ vaccine use

* Individuals 250 years of age!
* Individuals 19 years who are or will be immunodeficient or immunosuppressed because of disease or
therapy?

* Individuals with previous episode of HZ:*
* No specific amount of time you need to wait before administering SHINGRIX
* Vaccination should be delayed until the acute stage of the illness s over and symptoms abate

* Individuals previously vaccinated with LZV:3
* Wait a minimum of 8 weeks after a person received LZV to give SHINGRIX

Use of the materal, ncuding any ks to materas by COC or the Unted
on tpewam Coc go 1o 7 Charge
ACPrefs: 1. DoolingKL GuoA, atel et L. isor
Prevention ey,

serVacins,
gi

102
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Overcoming immunization =
challenges of age-related decline
in immunity

2024-02-18

Aging adults are at increased risk of poor outcomes from vaccine-
preventable diseases; factors like chronic conditions compound that risk

For example:
OVERALL PATIENT RISK INDEPENDENT RISK FACTORS + Chemotherapy
Impact of multiple independent Weak di ot * Biologic therapy
risk factors can be additive eaxenedimmune status —_ -, . nocompromising medical condition
due to disease or therapy
« HIV-positive status
~ + Bone marrow transplant
2 +additional risk "
2 ctors Chronic medical conditions — -+ COPD, asthma
g + Cardiovascular disease
H « Others (diabetes, CKD, RA, obesity)
Environmental factors — + Long-term care home
« Overall stress/psychologic status
« Lifestyle contributors
A
& Older age
N —

Age-related decline in immunity presents a challenge
to vaccine development

Baseline RSV-specific cellular immune response*
RSVPreF3 CD4+ T cells (GMF range)

500 457.6
o T-cell response declines with age, making
it challenging for older adults to:23
a0 p A "
+ mount immunity to infection
20 + achieve high levels of protection
2322 following vaccination
I 1425
10| Younger
adults 862
. Ages 18-40 Older
adults
Ages 60-80

G, eometricmean freauency.
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Reduced responsiveness to vaccination in
older adults requires novel strategies

Vaccine formulations
with higher antigen
content, such as
high-dose influenza
vaccines'

Vaccine formulations
with adjuvants??

2501 Adjovantsystem 01 MF59,microfud

38223 ChlbekRetsl

2024-02-18

* Recommendations
* Social distancing
+ Avoiding crowded spaces
* Face masks
* Frequent handwashing
* Education
* Patientawareness
+ Staying home when sick

* Itis important to remind patients that these
interventions do not replace the need for Jing A N

respiratory immunization I Smith s,

Thompson®.

o0 1111 esp 12581

RSV infections were prevented!!

2023 36863

RV-asacited hspiaiztions,
- 8 B 8 8 8 8

R ———
50>t o vouednlg

O TITI0 Mov 10Tt Oci09te NA20M0N 20210
Ra0I8 AnIOI Kee0N kel el
SV senson
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But, not sustainable, right?

iy

2024-02-18

Vaccination Barriers? i)

110

Vaccine Hesitancy

"Delay in acceptance or refusal of vaccination despite availability of vaccine
services”

Lack of Education Cannot Afford

Lagistical
Constraints

Reasons for Religious Reasons

Vaccine Hesitancy

Other Beliefs
About Medicine

Fear of Side Effects
or Needles

Bad Experience

_ Vaccie. 2015,33(34):4165-4175

0BM Transplantation. 2018;2(3):1-10
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Perceived barriers to immunization differ between patients and
physicians

#| Barrier to getting
vaccinated among adults

Not receiving a recommendation from an HCP
was seen as the main barrier

* Cost was seen as the main barrier by 92%
to 95% of physicians

Cost was seen as a barrier in only 18% to 19% of participants

So,do NOT assume, please offer all the appropriate vaccines re

1. STEBEN T AL OBSTET GYNAECOL CAN. 2019:41599.607 2 STEBEN ET AL J OBSTET CAN.201541:125.33

2024-02-18

FRAILTY: Just remember these images!

« Pre: * Post:

CONCOMITANT Administration OF INFLUENZA VACCINE
AND OTHER VACCINES

¢ Influenza vaccines can be administered concomitantly

with any other vaccine

* When more than one injection is given at a single clinic visit, it is preferable to
administer them in different limbs. If it is not possible to do so, injections given in one
limb should be separated by a distance of at least 2.5 cm (1 inch).

« A separate needle and syringe should always be used for each injection.
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* ACIP advises that co-administration of RSV vaccines with other adult

vaccines is acceptable*

In clinical studies, co-administration of an RSV
vaccine with a seasonal influenza vaccines
(quadrivalent, high dose, and adjuvanted
influenza vaccines) met non-inferiority criteria for
immunogenicity**

4

Seasonal influenza COVID-19 Pneumococcal
vaccines vaccines vaccines

*Given the lack of data on coadministration of RSV wi
recommends that decisions to co-administer should consider:

Evidence of increased
reactogenicity with
coadministration of RSV and

Td/Tdap

vaccine (Shingrix)

recommended vaccines, ACIP

influenza vaccines is mixed. + patient immunization status for
vaccines
+ Feasibility of the patient attending multiple
appointments

+ Vaccine reactogenicity profiles

« patient preferences

Recombinant zoster

2024-02-18

Vaccination for Stable COPD

people with C
+ The WHO and i o SARS-CoV-2 people with COPD
(Bvidences) -
The cBC one
dose of fgat
i people

e )
‘years andjor with chronic heart or lung disease {Eddence A)

The COC recommends

for prople with

protect

15

CLINICAL PEARLS

Peatil

Our Respiratory Each patient, each
Patients are amongst visit, should be
the highest risk for bad updated and reviewed

outcomes from VPDs
(vaccine preventable
diseases)

at the very LEAST
before the onset of the
fall respiratory
diseases

www.fpage.com
forakids@gmail.com

Adult vaccine is an
ongoing process of
prevention and good
health, stabilizing
those with comorbid
conditions, preventing
CV and other
outcomes including
fraility.
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