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prevention!

Alan Kaplan MD CCFP(EM) FCFP CPC(HC)
Aurora, Ontario

Alan Kaplan MD CCFP(EM) FCFP, CPC(HC)
•Chairperson, Family Physician Airways Group of Canada
•Vice President , Respiratory Effectiveness Group
•Honorary Professor of Primary Care Respiratory Research, OPRI
•Senate member, International Primary Care Respiratory Group

Relationships with commercial interests 
• Grants/Research Support: Sanofi
• Speaking Engagements/Honoraria/Consulting fees: ALK, Astra Zeneca, Boehringer Ingelheim, 

Cipla, Covis,  Eisai, GSK, Idorsia, Moderna, Pfizer, NovoNordisk, Sanofi, Teva, Trudell, Valeo
• Educational companies: MD Briefcase, PeerView, Respiplus
• Other:
• Co-chair, Health Quality Ontario (HQO) COPD Community Standards 
• Member of HQO Asthma Quality Based Standards
• Medical Director LHIN Pulmonary Rehabilitation Unit

Introductions and Disclosures

Learning Objectives
• Review the Vaccine Preventable 

Diseases (VPD) for which you 
should consider immunizing your 
adult patients with respiratory
disease

• Identify the optimal choices for 
each immunization strategy

• Discuss optimizing vaccination 
practices in our practices
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Be prepared!!

This is topical!!

Patient Background and Details

Leonard

Overall active man, married, works 
in film industry, ex smoker

Ramipril 10 mg QD

Atorvastatin 40 mg QD

LABA/LAMA of your choice

BP 128/80

BMI 24

A1C 5.9%

LDL-C 100 mg/dL

eGFR 60

FEV1 55%

Discussion

• Feeling well, here for 
review and to renew RXs

• Aware it is flu shot season 
and questions whether he 
needs this again, because 
last year he took the 
immunization and “got the 
flu” anyhow

Hypertension, hyperlipidemia, COPD 

Physical Exam and LabsBackground

Medications

66 year old man, needs RX updatesPatient Profile:

6
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What would you consider to be
Respiratory vaccinations for him?

• Adacel
• Covid Monovalent XBB
• Influenza
• Pneumonia
• RSV
• Shingrix

*Unless immunosuppressed by long-term corticosteroids
1. Quach-Thanh C, et al. Can Commun Dis Rep 2013; 39(ACS-5):1-52.

There are many risk factors 
for pneumococcal disease in adults
(Hint, it is pretty well the same for every vaccine I will show you!

8

HOST FACTORS

Immunocompetent Immunocompromised

• Chronic heart disease

• Chronic lung disease

• Diabetes

• Functional or anatomic 
asplenia

• Chronic liver disease

• Cerebrospinal fluid leaks

• Cochlear implants

• Chronic renal failure, 
nephrotic syndrome*

• HIV infection

• Cancer (solid, hematologic)

• Solid organ transplantation

• Autoimmune diseases

• Immunosuppressive therapy

• Primary immunodeficiencies

• Prednisone
(e.g. >20 mg/day)

External Factors Behavioral Factors Age

• Socioeconomic

• Environmental

• Preceding viral 
respiratory 
infection 
(e.g., influenza)

• Residence in 
an institution

• Smoking

• Alcohol  abuse

• Homelessness

• Illicit drug use

• ≥ 65 years

8

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
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1. SHEA KM, ET AL. OPEN FORUM INFECT DIS 2014;1(1):OFU024. 

Age and comorbidities can increase pneumococcal 
pneumonia risk in adults 

Rates of Pneumococcal Pneumonia, by Age and Comorbidity
(United States Health Care Claims Data, 2007–2010, N>26 Million)1
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Comorbidity risk group

50–64 years ≥65 years

None Alcoholism Asthma Chronic
heart

disease

Chronic
liver

disease

Chronic
lung

disease

Diabetes Neuro-
muscular/

seizure 
disorders

SmokersRheumatoid 
arthritis/
Crohn’s/

lupus

Chronic 
use of oral 

steroids

If the person has any disease related to kidney, lungs, heart, liver, or 
metabolic disease, they are at elevated risk

10

NOTE: AT-RISK—IMMUNOCOMPETENT WITH ≥1 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.

1. SHEA KM, EDELSBERG J, WEYCKER D, ET AL. OPEN FORUM INFECT DIS 2014;1(1).

Multiple underlying medical conditions further increase 
pneumococcal pneumonia risk in adults
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Healthy At-risk 1 condition At-risk 2 conditions At-risk 3 conditions High risk

Age

Estimated annual incidence of pneumococcal pneumonia 
in the United States in adults, by number of comorbidities

11

Persons with ≥2 at-risk conditions accounted for 
9%–32% of all at-risk adults, depending on age

11

Pertussis

• Asthma or COPD increased the risk for pertussis disease and 
complications vs the general population.

• COPD and asthma exacerbations were observed most frequently 
within 30 days of receiving a pertussis diagnosis and remained 
elevated, suggesting a long-term effect of pertussis in the COPD 
cohort.

Naeger S, Pool V, Macina D. Increased burden of pertussis among adolescents and adults with asthma or COPD in the United States, 2007 to 2019. Chest. Published online December 19, 
2023. doi:10.1016/j.chest.2023.12.020
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Age remains the biggest risk factor 
for severe Covid-19

Source: CDC. “Risk for COVID-19 Infection, Hospitalization, and Death By Age Group.” Centers for Disease Control and Prevention, December 28, 2022. https://www.cdc.gov/coronavirus/2019-
ncov/covid-data/investigations-discovery/hospitalization-death-by-age.html.

13

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 
severe outcomes is reduced 
when immune-evasive 
variants/subvariants emerge 
and may also wane over 
time. 

• The findings support a 
variant-adapted booster 
vaccination strategy with 
periodic review

Lee N, et al. Protection conferred by COVID-19 vaccination, prior SARS-CoV-2 infection, or hybrid immunity against Omicron-associated severe 
outcomes among community-dwelling adults, Clinical Infectious Diseases, 2023;, ciad716, https://doi.org/10.1093/cid/ciad716

ACIP Recommendations

https://www.cdc.gov/vaccines/acip/recs/grade/covid-19-2023-2024-Monovalent-etr.html 
Accessed Nov 28, 2023
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Percentage of Emergency Department Visits with 
Diagnosed COVID-19 in United States, All Ages

https://covid.cdc.gov/covid-data-tracker/#ed-visits_all_ages_combined
Accessed Feb 9, 2024

JN.1 is the 
circulating
variant
currently:
transmissible++
but not terribly 
virulent!

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

https://covid.cdc.gov/covid-data-tracker/#variant-proportions Accessed Feb 14, 2024
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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

Same arm or switch arms?

• This looked at initial vaccine
only, but might be worth
considering??

Vaccination saves lives!!

Marks P, Califf R. Is Vaccination Approaching a Dangerous Tipping Point? JAMA. Published 
online January 05, 2024. doi:10.1001/jama.2023.27685
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Cumulative incidence of PCC, using Kaplan-Meier failure function, for individuals 
vaccinated or not vaccinated against covid-19. 

Lisa Lundberg-Morris et al. BMJ 2023;383:bmj-2023-076990

©2023 by British Medical Journal Publishing Group

Let’s compare Covid mortality
with Influenza..

The Lancet Infectious Diseases DOI: (10.1016/S1473-3099(23)00684-9)

So, as much as we WANT
to, we cannot yet just say to
forget about Covid….

SteelFisher GK, Findling MG, Caporello HL, McGowan E, Espino L, Sutton J. Divergent Attitudes Toward COVID-19 Vaccine vs Influenza Vaccine. JAMA Netw Open. 2023;6(12):e2349881. 
doi:10.1001/jamanetworkopen.2023.49881

Attitudes toward
different vaccines..

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
iii) believing they are already well-protected through prior vaccination
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S. pneumoniae is commonly called pneumococcus; *24 would only be in patients receiving both doses of vaccine, including Pneu-P-23 and Pneu-C-13.
S, streptococcus
1. https://www.cdc.gov/pneumococcal/laboratorians.html; 
2. Huang SS, et al. Vaccine. 2011;29:3398-3412.  3. Said MA, et al. PLoS One. 2013;8:e60273. 

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

25

Bacteremia

Meningitis

Nonbacteremic
Pneumonia

Bacteremic
Pneumonia

Adults

25%

75%

Among the > 100 recognized serotypes of 
S. pneumoniae, invasive disease caused by 

24 serotypes can be prevented by vaccination*.

Global mortality associated with 33 bacterial pathogens in 2019: a systematic analysis for the Global Burden of Disease Study 2019. Lancet November 21, 2022, DOI:https://doi.org/10.1016/S0140-6736(22)02185-7 26

Global Mortality from Bacterial Illness

1. SIEGRIST CA. IN: VACCINES. PLOTKIN SA, ET AL, EDS. 5TH ED. PHILADELPHIA, PA: SAUNDERS ELSEVIER; 2008:17-36. 2. POLLARD AJ, ET AL. NAT REV IMMUNOL. 2009;9(3):213-220. 3. CLUTTERBUCK EA, 
ET AL. IMMUNOLOGY. 2006;119(3):328-337. 4. DE ROUX A, ET AL. CLIN INFECT DIS. 2008;46(7):1015-1023.

Conjugate vaccines produce a more robust response
compared to polysaccharide vaccines and induce immune memory 

27

Polysaccharide antigens
covalently linked to carrier protein

BBTT
MEMORYMEMORY

Polysaccharide vaccines1,2

B B

Polysaccharide antigens

 B-cell activation and
antibody production

 (leading to immune fatigue)

 T-cell–independent
immune response that
cannot be boosted

(Limited to NO memory)

Conjugate vaccines1-3

 B-cell activation and
antibody production

 T-cell–dependent immune
response

 Memory B-cell activation with 
booster response to revaccination

27
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AES, ADVERSE EVENTS; CAP, COMMUNITY ACQUIRED PNEUMONIA; IPD, INVASIVE PNEUMOCOCCAL DISEASE; PCV, PNEUMOCOCCAL CONJUGATE VACCINE; PPSV, 
PNEUMOCOCCAL POLYSACCHARIDE VACCINE.
1. KAPLAN A, ET AL. CANADIAN FAMILY PHYSICIAN. 2019;65:625-633; 2. PATTERSON S, ET AL. TRIALS IN VACCINOLOGY 2016;5:92-96; 3. ANDREWS NJ, ET AL. VACCINE 2012;30:6802-6808; 

Efficacy for PCV13 and PPSV23 in Adults

28

PCV13

IPD
 Demonstrated efficacy1

Pneumococcal CAP
 Demonstrated efficacy1

All-cause CAP
 Demonstrated efficacy1

Long-term efficacy
 Efficacy does not wane over 5 years2

PPSV23

IPD
 Demonstrated efficacy1

Pneumococcal CAP
 Inconclusive evidence1

All-cause CAP
 Inconclusive evidence1

Long-term efficacy
 Efficacy wanes after 5 years3

28

Vaccinations are a  success

But mother nature has other plans, right?

Vaccine 1 3 4 5 6A 6B 7F 9V 14 18C 19A 19F 23F 8 10A 11A 12F 15B 22F 33F 2 9N 17F 20

PCV13             

PCV15               

PCV20                    

PPSV23                       

IPD, INVASIVE PNEUMOCOCCAL DISEASE; PCAP, PNEUMOCOCCAL COMMUNITY-ACQUIRED PNEUMONIA; PCV13, 13-VALENT PNEUMOCOCCAL CONJUGATE VACCINE; PCV-15, 15-
VALENT PNEUMOCOCCAL CONJUGATE VACCINE; PCV20, 20-VALENT PNEUMOCOCCAL CONJUGATE VACCINE; PPSV23, 23-VALENT PNEUMOCOCCAL POLYSACCHARIDE VACCINE.
1. HTTPS://WWW.CANADA.CA/EN/PUBLIC-HEALTH/SERVICES/PUBLICATIONS/DRUGS-HEALTH-PRODUCTS/NATIONAL-LABORATORY-SURVEILLANCE-INVASIVE-STREPTOCOCCAL-
DISEASE-CANADA-ANNUAL-SUMMARY-2019.HTML. 2. LEBLANC JJ, ET AL. VACCINE 2022;40(18):2635-2646.

Pneumococcal vaccine serotype overview

30

Serotypes in Canada in 2019 with highest rates of antimicrobial resistance: 33F (89%), 7C (73%), 19 A (62%)1

Predominant serotypes causing IPD in 2019: 3 (12%), 22F (10%), 4 (7%), 9N (7%) and 8 (6%)1

Predominant vaccine-preventable serotypes in adults hospitalized with pCAP or IPD in 2017: 22F, 11A, 9N, 33F2

30
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Serotype incidence

Ramirez, J.; et al. Epidemiology of Pneumococcal Pneumonia in Louisville, Kentucky, and Its Estimated Burden of Disease in the United States. Microorganisms 2023, 11, 2813. 
https://doi.org/ 10.3390/microorganisms11112813

Serotype Virulence

Ramirez, J.; et al. Epidemiology of Pneumococcal Pneumonia in Louisville, Kentucky, and Its Estimated Burden of Disease in the United States. Microorganisms 2023, 11, 2813. 
https://doi.org/ 10.3390/microorganisms11112813

Hospitalization due to pneumonia is associated with 
significant extra-pulmonary adverse outcomes!

% of patients who were hospitalized with CAP who had cognitive impairment that lasted for 
≥1 year 

• 25% had moderate-to-severe cognitive impairment
• 33% had mild cognitive impairment
• ~2.5 x increase in risk of developing moderate-to-severe

cognitive impairment

33

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

33

Girard Td, Et Al. Society Of General Internal Medicine. 2018;33(6):929-35; 
Davydow Ds, Et Al. Am J Med 2013;126(7):615-624;
Corrales-medina Vf Et Al. Plos Med. 2011;8(6):e1001048;
Eurich Dt, Et Al. British Medical Journal. 2017;356( J413); 
Corrales-medina Vf, Et Al. Lancet. 2013;381(9865):496-505.
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CDC Recommendations 2022
CDC recommends routine administration of pneumococcal conjugate vaccine 

(PCV15 or PCV20) for all adults ≥65 years
who have never received any pneumococcal conjugate vaccine 

or whose previous vaccination history is unknown

34

PCV15 PPSV23

PCV20

≥1 year apart
(8 weeks can be considered)*

If previously received 
PPSV23 PCV15 PCV20OR

Vaccination com
plete

≥1 year apart

Note: PCV15 and PCV20 are Health Canada approved, but not yet available in Canada
*The minimum interval is 8 weeks and can be considered in adults with an immunocompromising condition†, cochlear implant, or cerebrospinal fluid leak

†Immunocompromising condi ons include chronic renal failure, congenital or acquired asplenia, generalized malignancy, HIV infection, Hodgkin disease, iatrogenic 
immunosuppression, leukemia, lymphoma, multiple myeloma, nephrotic syndrome, sickle cell disease or other hemoglobinopathies, and solid organ transplant.

CDC, Centers for Disease Control; PCV, pneumococcal conjugate vaccine; PPSV. Pneumococcal polysaccharide vaccine.
https://www.cdc.gov/vaccines/vpd/pneumo/downloads/pneumo-vaccine-timing.pdf [Accessed April 28, 2022]

What if they have already had Prevnar 13?
Should they get a PCV 15 or 20?

35

https://www.cdc.gov/vaccines/vpd/pneumo/downloads/pneumo-vaccine-timing.pdf [Accessed Feb 9, 2024]
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What is coming?

Currently uncovered serotypes
19A and 15A most of the MDR

RSV associated illness in children

• Apnea in infants
• Upper Respiratory Tract 

Infection (URTI)
• Rhinitis
• Otitis media

• LRTI (~20%)
• Bronchiolitis
• Pneumonia

• Early, severe infection 
associated with recurrent 
wheezing

• Direct consequence or 
underlying predisposition?

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

38

RSV and Asthma Risk?

If you have Bronchiolitis from RSV vs a different virus, 
are you more or less likely to develop asthma?
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Harris E. RSV Infection During Infancy Tied to Asthma Later. 
JAMA. 2023;329(20):1731. doi:10.1001/jama.2023.7765

• RSV in young children and Asthma

Increased Risk of Asthma After RSV-Associated Bronchiolitis 
Hospitalization Persists Into Adulthood1*
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*Matched control cohort of infants aged <1 year with severe primary RSV bronchiolitis between December 1989 and April 1990.
RSV=respiratory syncytial virus. 
1. Sigurs N, et al. Thorax. 2010;65(12):1045-1052.

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

ASTHMA AND RECURRENT WHEEZE ALLERGIC RHINOCONJUCTIVITIS
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RSV damages airway epithelium and can lead 
to lower airway obstructions1,2

421. Carvajal JJ, et al. Front Immunol. 2019;10:2152. 2. Griffiths C, et al. Clin Microbiol Rev. 2017;30(1):277–319.

Small airway
Obstructions and collapse of alveoli

Large airway
Accumulation of mucus, DNA, immune 
cells, and cell debris

RSV enters through the 
airway lumen
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My theory:  Epithelial damage does more
than just clog up the airways!

RSV Infection

Damage to

RSV can change T cell immunity

Chirkova T, et al., (2022) Effect of Infant RSV Infection on Memory T Cell Responses at Age 2-3 Years. Front. Immunol. 13:826666. doi: 10.3389/fimmu.2022.826666

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

So, what can we do about it?

• We have no effective antiviral for RSV
• So.., Prevention!!
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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 naïve 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

46

nAb, neutralising antibody; Images of F protein adapted from Graham BS et al. Curr Opin Immunol 2015;35:30–38. Copyright 2015, with permission from Elsevier.
1. Graham BS et al. Curr Opin Immunol. 2015;35:30–38. 2. Mejias A et al. Ann Allergy Asthma Immunol. 2020;125:363–346.

• Shape-shifting RSV-F: 
Visibility of nAb sites depends on the protein conformation1,2

Postfusion

Most neutralization-
specific epitopes are 
lost in this conformation

Prefusion (PreF)

Multiple exposed 
epitopes with high 
neutralizing activity

Site IV

Site II

Six-helix 
bundle

Value as target 
for potent nAb

Outstanding Excellent Good Poor

Site Ø

Site II

Site IV

Palivizumab vs. Nirsevimab

Palivizumab (2002)
• 5 monthly doses over RSV 

season (IM)
• Weight based dosing (15 

mgs/kg/dose) 
• Overall efficacy 55% reduction in 

RSV-associated hospital 
admissions

Nirsevimab (2023)
• One dose at the beginning of the 

season (IM)
• Weight <5 kgs, 50 mgs; >5 kgs, 

100 mgs
• Overall efficacy ~75% reduction 

in medically attended RSV lower 
respiratory tract infection (LRTI)

48

Monoclonal Antibodies, NOT Vaccines
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Demand for Beyfortis outstripped supply in US!!
In Canada, we got NONE!!

So, hopefully supply will ramp up….

Kampmann B et al. Bivalent Prefusion F Vaccine in Pregnancy to Prevent RSV Illness in Infants. N Engl J Med. 2023 Apr 20;388(16):1451-1464. doi: 
10.1056/NEJMoa2216480. Epub 2023 Apr 5. PMID: 37018474.

How else can we prevent infants from getting RSV?

Adverse events?

Kampmann B et al. Bivalent Prefusion F Vaccine in Pregnancy to Prevent RSV Illness in Infants. N Engl J Med. 2023 Apr 20;388(16):1451-1464. doi: 
10.1056/NEJMoa2216480. Epub 2023 Apr 5. PMID: 37018474.
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Event type
RSVpreF 120 μg

(N=3682)
Placebo

(N=3675)

Maternal death*: n=1

 1 death in a maternal participant who 
received RSVpreF Maternal death 1 (<0.1%) 0

Fetal demise: n=18

 18 fetal demises in maternal participants who received 
vaccine/placebo*

Fetal death or 
stillbirth 10 (0.3%) 8 (0.2%)

Event type
RSVpreF 120 μg

(N=3568)
Placebo

(N=3558)

Infant death*: n=17

 16 deaths due to various causes 

 1 infant death adjudicated “acute respiratory illness due to 
RSV” (placebo group)

Infant death 5 (0.1%) 12 (0.3%)

MATISSE: Deaths and fetal losses 
reported in the trial (all unrelated)1,2

52 RSV, respiratory syncytial virus; RSVpreF, respiratory syncytial virus prefusion F.
1. Munjal I. Presented at: ACIP 2023; February 23, 2023; Atlanta, GA. 2. Kampmann B, et al. N Engl J Med. 2023;388(16):1451-1464. 

*Reported deaths and fetal losses were all determined to be unrelated to RSVpreF1,2

How long does the predelivery RSV shot work for?

CDC says:

• 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 Respiratory Syncytial Virus Vaccine During Pregnancy for the Prevention of Respiratory Syncytial Virus–Associated Lower Respiratory Tract 
Disease in Infants: Recommendations of the Advisory Committee on Immunization Practices — United States, 2023 (cdc.gov)
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Can you give it WITH Tdap at 32-36 weeks?

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!

56

5–64 years

12%

≥65 years

85%

<5 years

3%
Ontario population-based laboratory and health administrative data, 2010/2011–2018/2019 respiratory virus seasons
From: Hamilton MA, et al. Influenza Other Respir Viruses. 2022;16(6):1072-1081.

Older adults make up a disproportionate 
number of RSV-attributed deaths (Ontario data)

~1 in 1000 of those 
hospitalized died

~ 1 in 9 of those 
hospitalized died

Share of RSV- attributed 
hospitalizations

Share of RSV deaths
(30-day all-cause mortality)

<5 years

70%

≥65 years

22%

5–64 years

8%
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Apathy towards diagnosis in 
the absence of effective 

treatment3

Perception that adult RSV 
is mild and manageable2,3

Under-recognition4-6

Lack of routine screening 
and laboratory diagnosis

Misdiagnosis1-3

“Influenza-like illness”

You’ve seen more RSV than you might realize

58
1. Díez-Domingo J, et al. BMC Infect Dis. 2014;14:544. 2. Branche AR, Falsey AR. Drugs Aging. 2015;32(4):261-269. 3. Branche AR. Clin Infect Dis. 2019;69:204–206. 4. Allen KE, et al. Diagn Microbiol Infect Dis. 2018;92(3):206–
209. 5. Hurley LP, et al. Vaccine. 2019;37(4):565–570. 6. Binder W, et al. Am J Emerg Med. 2017;35(8):1162-1165.

RSV in adults is underestimated and underreported

How about in Montana?

Symptoms 
begin

Exposure to 
RSV

Incubation1

~4.4 days

Time (days)

Contagious period2

3–8 days
Older adults shed virus ~3 days longer 

than younger adults3

RSV is highly contagious and can spread rapidly 
through households

601. Lessler J, et al. Lancet Infect Dis. 2009;9(5):291–300. 2. Centers for Disease Control and Prevention (CDC). www.cdc.gov/rsv/about/transmission.html 3. Walsh EE, et al. J Infect Dis. 2013;207(9):1424-1432. 4. Lehners N, et 
al. PLoS One. 2016;11(2):e0148258.

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Immunocompromised 
individuals may shed virus for 
close to 3 months4
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Patients with underlying comorbidities are at even greater risk 
of severe RSV disease

61
Data sourced from Branche AR et al. Clin Infect Dis 2022:74:1004–1011.
Patients with underlying comorbidities are at even greater risk of severe RSV disease1COPD, chronic obstructive pulmonary disease
1. Begley KM et al. medRxiv 2022.11.04.22281968; doi:https://doi.org/10.1101/2022.11.04.22281968

Without a 
comorbidity

Asthma
IRR: 2.3–3.6

Diabetes
IRR: 2.4–6.4

Coronary artery 
disease
IRR: 3.7–6.5

Congestive heart 
failure
IRR: 4.0–7.6

COPD
IRR: 3.5–13.4*

Hospitalization rates for RSV in adults aged ≥50 years

Incidence rate ratios (IRR) across 3 sites in New York over 
3 RSV seasons (2017–2020)

*For adults aged ≥60 years
(IRR for adults aged ≥40 years: 4.0–18.8)

The presence of two or more chronic conditions (multimorbidity) further increases the risk of poor outcome from RSV in 
older adults1

IRR: 1 IRR: 1

IRR
range

RSV-related disease results in a significant 
burden among immunocompromised adults

62

*Patient admitted for respiratory symptoms with concomitant documentation of RSV in respiratory samples.

HSCT, hematopoietic stem cell transplant; OR, odds ratio.

1. Chatzis O, et al. BMC Infect Dis 2018;18:111. 2. Paulsen GC, Danziger-Isakov L. Clin Chest Med. 2017;38(4):707-726.

Leukemia / lymphoma

OR: 1.5 (0.4–5.2)

Solid organ transplant

OR: 1.6 (0.6–4.4)

Chronic immunosuppressive medication

OR: 4.1 (1.1–16.0)

Solid tumour

OR: 5.2 (1.4–20.9)

Risk of hospital admission* among immunocompromised patients with RSV1

10-year retrospective cohort study of 175 immunocompromised inpatients and outpatients (Switzerland)

HSCT recipients are at increased 
risk for poor outcomes from 
RSV, with RSV-associated 
mortality reaching up to 80%1,2

0.5 4 32

Multivariable analysis odds ratio vs HSCT (95% CI)

Increased risk of hospitalization* vs HSCT (reference group)

RSV

Influenza 6.05
(3.86,9.50)

Other viruses

3.51
(1.11,11.12)

2.77
(1.23, 6.24)

Hospitalizations for acute MI in the first 7 
days of viral infection, Ontario1

Incidence rate ratios (95% CI)

Risk of acute MI is significantly increased in 
the days following a respiratory tract infection

63
MI, myocardial infarction.
1. Self-controlled case study series from Ontario from: Kwong JC, et al. N Engl J Med. 2018;378(4):345-353. 2. Ivey KS, et al. J Am Coll Cardiol. 2018;71(14):1574-1583.

In patients with and without pre-
existing cardiovascular disease, 
RSV infection has been associated 
with exacerbation of heart failure, 
arrhythmia, and MI2
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Residual compromise of function is common 
after hospital discharge

64Adults aged ≥60 years (median, 74 years) hospitalized with confirmed RSV in New York State, 2017–2020. From: Branche AR, et al. Influenza Other Respir Viruses. 2022;16(6):1151-1160.

6
1 2 3 4 5

Hospital 
discharge
Median age, 74 
years

Time (months)

1 in 3 patients still had 
lower functional status

fewer patients were
able to live independently

8%

Compared to
pre-hospitalization:

1.6%

20.4%

24.1%

38.6%

49.7%

2.5%

26.9%

31.7%

36.6%

52.5%

Deaths during hospitalisation

Hospital readmission within 
3 months post-discharge

Cardiac complications

Bacterial superinfection

Lower respiratory 
complications

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

65
ARTI, acute respiratory tract infection
HARTI global study results from: 1. Falsey AR, et al. Open Forum Infect Dis. 2021;8(11):ofab491.

RSV

N=238
Mean age, 67.3 years

Influenza

N=366
Mean age, 64.4 years

*There are no data on the use of AREXVY in pregnant woman. AREXVY is not recommended during pregnancy.
1. RSVPreF3 OA (AREXVY, RSV vaccine recombinant, AS01E adjuvanted). Product Monograph. Mississauga, ON: GlaxoSmithKline Inc; Aug 2023. 2. GSK press release. Aug 4, 2023. https://ca.gsk.com/en-ca/media/press-
releases/gsk-s-arexvy-the-first-respiratory-syncytial-virus-rsv-vaccine-for-older-adults-approved-in-canada/. 3. RSVpreF (ABRYSVO, Respiratory Syncytial Virus Vaccine). Product Monograph. Kirkland, QC: Pfizer Canada; Dec 
2023. 4. Pfizer press release. Jan 4, 2024. https://www.newswire.ca/news-releases/health-canada-approves-pfizer-s-bivalent-respiratory-syncytial-virus-rsv-vaccine-for-older-adults-and-infants-through-maternal-
immunization-840002238.html. 5. Wilson E, et al. N Engl J Med 2023;389:2233–2244. 6. ClinicalTrials.gov. https://clinicaltrials.gov/study/NCT05127434. 7. US Food and Drug Administration. https://www.fda.gov/vaccines-
blood-biologics/abrysvo 8. US Food and Drug Administration. https://www.fda.gov/vaccines-blood-biologics/arexvy 

RSV vaccines for older adults (≥60 years of age)

RSVPreF3 OA
AREXVY
GSK

RSVpreF
ABRYSVO
Pfizer

mRNA-1345
Moderna

Approved by US FDA
May 3, 20238 and 
marketed under the 
trade name AREXVY2

Approved by US 
FDA on May 31, 
20237 and marketed 
under the trade 
name ABRYSVO4

Indication1: AREXVY is a vaccine indicated for the prevention of 
LRTD caused by RSV in adults 60 years of age and older*

Indication3: ABRYSVO is a vaccine indicated for active immunization 
for the prevention of LRTD caused by RSV in individuals 60 years of 
age and older

Phase III study
ConquerRSV5,6

ABRYSVO is also indicated for the active immunization of pregnant individuals from 32 
through 36 weeks gestational age for the prevention of LRTD and severe LRTD caused by 
RSV in infants from birth through 6 months of age
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AREXVY combines a recombinant RSV-PreF3 antigen and an adjuvant 
with established activity in older adults

Image of RSV adapted from: Battles MB, McLellan JS. Nat Rev Microbiol. 2019;17(4):233-245; Image of RSV-F reproduced from: Graham BS, et al. Curr Opin Immunol. 2015;35:30–38, with permission from Elsevier. 
AS01E, Adjuvant System 01E (25 µg Quillaja saponaria Molina, fraction 21, 25 µg 3-O-desacyl-4’- monophosphoryl lipid A, combined in a liposomal formulation)
1. Graham BS et al. Curr Opin Immunol 2015;35:30–38. 2. AREXVY (RSV vaccine recombinant, AS01E adjuvanted). Product Monograph. Mississauga, ON: GlaxoSmithKline Inc; Aug 2023. 3. SHINGRIX (herpes zoster vaccine). 

Product Monograph. Mississauga, ON: GlaxoSmithKline Inc; Nov 2022.

Monophosphoryl
lipid A (MPL)

Saponin QS-21

Same adjuvant ingredients as the 
recombinant shingles vaccine Shingrix, 
with half the amount of MPL and QS-212,3

AS01E adjuvant system: liposomes containing two 
immunostimulants that boost RSV-specific T-cell response1,2

RSV-F stabilized in the prefusion state (120 µg) 

ANTIGEN ADJUVANT

The RSV-F antigen target is highly conserved 
between RSV-A and RSV-B subtypes1

AREXVY pivotal efficacy study designed to span 3 RSV seasons

Papi A, et al. N Engl J Med. 2023;388(7):595–608.

Primary endpoint: 
Vaccine efficacy against 
RSV-LRTD after 1 RSV 
season

Confirmatory secondary endpoint:
Vaccine efficacy of a single dose 
against RSV-LRTD after 2 seasons and 
vaccine efficacy after annual 
revaccination

Older adults
aged ≥60 years

N=24,966

Randomized 1:1

RSV season 2
2022–2023

RSV season 3
2023–2024

RSV season 1
2021–2022

Initiated
May 2021

Phase 3, randomized, placebo-controlled, observer-blind, multi-country study 

Re-randomized 1:1

Estimated completion
May 2024

Vaccine or placebo 
administration

Placebo
N=12,499

AREXVY
N=12,467

AREXVY
Annual doses

Placebo
AREXVY single dose

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

CI, confidence interval.
*95% CI for RSV ARI and RSV confirmed severe LRTD; 96.95% CI for RSV confirmed LRTD
Papi A et al. N Engl J Med 2023;388(7):595–608.

Vaccine efficacy (CI*)

0 20 40 60 80 100

Success criterion: 
lower limit of
2-sided 96.95% CI 
for vaccine efficacy 
>20%

RSV-confirmed:

82.6%
(57.9, 94.1)

71.7%
(56.2, 82.3)

94.1%
(62.4, 99.9)

PRIMARY 
ENDPOINT 

ARI
Acute respiratory infection

Severe LRTD
Severe lower respiratory tract disease

LRTD
Lower respiratory tract disease

Number of events

AREXVY
N=12,466

Placebo
N=12,494

27 95

7 40

1 17
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AREXVY is highly efficacious in older adults at increased risk of 
severe RSV disease, including those with comorbidities

CI, confidence interval; LRTD, lower respiratory tract disease.
Papi A et al. N Engl J Med 2023;388(7):595–608.

0 20 40 60 80 100

94.6%
(65.9, 99.9)

100%
(74.0, 100)

≥1 pre-existing 
comorbidity of interest

≥1 endocrine metabolic 
condition

≥1 cardiorespiratory 
condition

Pre-frail
(gait speed test: 0.4–0.99 m/s) 

Number of events

AREXVY
N=12,466

Placebo
N=12,494

1 18

1 12

0 13

1 14

1 / 4,487 16 / 4,487

92.1%
(46.7, 99.8)

92.9%
(53.4, 99.8)

70–79 years of age
93.8%

(60.2, 99.9)

Vaccine efficacy (95% CI)
against RSV-LRTD

Duration of effect: Two years!

Michael G Ison, Alberto Papi, Eugene Athan, Robert G Feldman, Joanne M Langley, Dong-Gun Lee, Isabel Leroux-Roels, Federico Martinon-Torres, Tino F Schwarz, Richard N van Zyl-Smit, Céline Verheust, Nancy Dezutter, 
Olivier Gruselle, Laurence Fissette, Marie-Pierre David, LusineKostanyan, Veronica Hulstrøm, Aurélie Olivier, Marie Van der Wielen, Dominique Descamps, for the AReSVi-006 Study Group , Efficacy and Safety of Respiratory 
Syncytial Virus (RSV) Prefusion F Protein Vaccine (RSVPreF3 OA) in Older Adults Over 2 RSV Seasons, Clinical Infectious Diseases, 2024;, ciae010, https://doi.org/10.1093/cid/ciae010

AREXVY was well tolerated: most adverse events were transient 
and mild to moderate1,2

72
Error bars show 95% CIs for total AEs; AE, adverse event; CI, confidence interval; OA, older adults; pIMD, potential immune-mediated disease; SAE, serious adverse event.
1. Ison MG et al. Presented at IDWeek, October 19−23, 2022, Washington, DC, USA.  2. Papi A et al. N Engl J Med 2023;388(7):595–608. 3. Friedland L. Presentation to ACIP, June 21, 2023. Accessed Aug 2023. 
https://www.cdc.gov/vaccines/acip/meetings/downloads/slides-2023-06-21-23/03-RSV-Adults-Friedland-508.pdf  4. AREXVY (RSV vaccine recombinant, AS01E adjuvanted). Product Monograph. Mississauga, ON: 
GlaxoSmithKline Inc; Aug 2023.

Participants (95% CI) reporting solicited AEs within 4 days of vaccination2

(solicited safety set, n=1,757)

Local Systemic

0.3%

6.4%

12.6%

8.2%

16.1%

2.0%

18.1%

27.2%

28.9%

33.6%

Fever

Arthralgia

Headache

Myalgia

Fatigue

0.6%

0.8%

9.3%

5.5%

7.5%

60.9%

Swelling

Erythema

Pain
Any AE

33.0% vs 17.8%

SAE

4.2% vs 4.0%

Fatal SAE

0.4% vs 0.5%

Mean duration (all solicited AEs)2: 1–2 days

pIMD

0.3% vs 0.3%

Placebo

AREXVY

Reported AEs
(solicited and unsolicited)

*AE preventing normal activity

2.0% vs 1.3%

Unsolicited2 Solicited4

≤1.7% vs ≤0.6%

In the exposed population (n=12,467):

Incidence of Grade 3* AEs
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• ABRYSVO (Pfizer)

• Vaccine efficacy
• 67% overall
• 85% if > 3 symptoms

• Ie., sicker

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

ACIP recommends RSV vaccines for adults aged ≥ 60 years1: 

75
ACIP, Advisory Committee on Immunization Practices (US CDC); NACI, National Advisory Committee on Immunization (Canada).
1. Melgar M, et al. MMWR Morb Mortal Wkly Rep 2023;72:793–801.

Advisory Committee on 
Immunization Practices (ACIP)1

≥60
yearsofage

“Older adults who are at highest risk for severe RSV disease might be 
most likely to benefit from vaccination”

According to ACIP, adults who may be at higher risk of RSV-
associated disease include persons with:
• Chronic lung diseases such as COPD and asthma
• Chronic cardiovascular diseases such as congestive heart 

failure and coronary artery disease
• Immune compromise
• Hematologic disorders
• Neurologic disorders
• Endocrine disorders such as diabetes
• Kidney and liver disorders
• Residents of nursing homes and other long-term care facilities
• Other underlying conditions or factors that the provider 

determines might increase the risk of severe respiratory illness

Optimally, vaccination of 
eligible adults should occur 
before the onset of increased 
RSV activity in the community

Providers should offer RSV 
vaccination to adults aged 
≥60 years using shared clinical 
decision-making as soon as 
vaccine supply becomes 
available

Providers should continue to 
offer RSV vaccination 
throughout the RSV season 
to eligible adults who remain 
unvaccinated

“Adults aged ≥60 
years may receive 
a single dose of 
RSV vaccine, using 
shared clinical 
decision-making.”
ACIP recommendation  June 21, 2023

When…

*Among older adults, RSV incidence 
increases with advancing age

However, there is no specific age threshold at 
which RSV vaccination is more strongly 
recommended within the age group of adults 
aged ≥60 years.

Other factors associated with increased risk

• Frailty

• Advanced age*

• Residence in a nursing home or other long-term 
care facility

• Other underlying factors that a health care provider 
determines might increase the risk for severe 
respiratory disease (including compromised 
immune status)
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RSV vaccine still very underused!!

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

Out-patient illness
(per 100 person years)

1.5-2 2.5-3 0.14-0.3

Hospitalization 
(per 100,000/yr)

57-350 140-520 169

Case fatality rate in 
hospitalized cases

5-7% 5-7% 5-7%

Vaccine efficacy
>80% 
LRTD

30-40% v. cases
60% v. hospitalization

42% v. pneumonia
75% v. IPD

FOR 50-70% of strains
Schanzer et al. IORV 2018;12:113-121. doi: 10.1111/irv.12497; Goldstein IORV 2015;9:225-33. doi: 10.1111/irv.12325; Nazareno IORV 2022;16:1082-1090. doi: 10.1111/irv.13003. 

Zimmerman et al. IORV; 2022;  16:1133-1140. doi: 10.1111/irv.13040. Branche et al. Clin Infect Dis. 2022;74:1004-1011. doi: 10.1093/cid/ciab595; Savic et al. IORV 2023;17:e13031. doi: 

10.1111/irv.13031; 2022;16:276-288. doi: 10.1111/irv.12914. National Advisory Committee in Immunization: Recommendations on the use of conjugate pneumococcal vaccine – 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): e44103. 77

Survival better for patients with Influenza (cf RSV)
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• Self controlled case series
• Ontario laboratory and 

administrative data
• Examining association 

between lab-confirmed 
influenza and MI

N Engl J Med 2018; 378:345-353
DOI: 10.1056/NEJMoa1702090

79

Possible mechanisms of influenza infection 
that trigger cardiovascular events1–3

Increase in metabolic 
demands

oxygen depletion

myocardial 
ischaemia

Chronic heart 
failure

Cerebrovascular 
stroke

Myocardial 
infarction

Inflammation and systemic immune 
stimulation leading to endothelial 

dysfunction and disruption of 
atherosclerotic plaques which can 
block cerebral or coronary arteries

Myocardial inflammation due 
to viral infection leading to 

myopericarditis or myocarditis

References: 1. Udell JA, et al. Expert Rev Cardiovasc Ther. 2015;13:593-596; DOI: 10.1586/14779072.2015.1044439; 2. Aidoud A, et al. Vaccine. 2020;38:4944-4955; DOI: 10.1016/j.vaccine.2020.05.070; 
3. Muscente F, De Caterina R. Eur Heart J Suppl. 2020;22(Suppl E):E68–E72; DOI: 10.1093/eurheartj/suaa064.

Direct effectIndirect effect Influenza infection

Influenza is Associated with a Morbidity 
Cascade

Influenza

Macias AE, McElhaney JE, ChavesSS, et al. The disease burden of influenza beyond respiratory illness. 
Vaccine. 2021;39:A6-A14. doi:10.1016/j.vaccine.2020.09.048
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CDC Influenza Vaccine Recommendations

What was the 
Efficacy last year?

• VE against influenza A–associated ED/UC encounters was:
• 44% (95% confidence interval [CI], 40%–47%) overall 
• 45% and 41% among adults aged 18–64 and ≥65 years, respectively.
• VE against influenza A–associated hospitalizations was:

• 35% (95% CI, 27%–43%) overall
• 23% and 41% among adults aged 18–64 and ≥65 years, respectively. 

Tenforde MW, et al. Influenza vaccine effectiveness against influenza-A-associated emergency department, urgent care, and hospitalization encounters among U.S. adults, 2022-
2023. J Infect Dis. 2023 Dec 2:jiad542. doi: 10.1093/infdis/jiad542.

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

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

• Lowering blood pressure reduces risk of MI 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%

Influenza vaccine reduces your chances of influenza by 20-35% and your chances of 

hospitalization and death from influenza by 40-80%

Taylor F, Huffman MD, Macedo AF, Moore TH, Burke M, Davey Smith G, Ward K, Ebrahim S. Statins for the primary prevention of cardiovascular disease. Cochrane Database Syst Rev. 
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 hypertension in adults 60 years or older. Cochrane Database Syst Rev. 2019 Jun 
5;6(6):CD000028. https://www.fda.gov/drugs/news-events-human-drugs/atrial-fibrillation-and-new-oral-anticoagulant-drugs; https://www.ti.ubc.ca/2012/01/24/a-systematic-review-
of-the-efficacy-of-%EF%BF%BC%EF%BF%BCbisphosphonates/

84
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Preventing acute infection through immunization can help to 
reduce the risk of longer-term health complications of 
influenza

85
ACS, acute coronary syndrome; CI, confidence interval; CV, cardiovascular; *adjusted for age, sex, diabetes, hypertension, body mass index, current smoking, cholesterol and use of antibiotics in the last 3 months
1. Phrommintikul A et al. Eur Heart J 2011;32:1730–1735; 2. Lavallee et al. Stroke 2002;33:513–518

0.25 0.5 0.75 1 1.25

Hazard ratio (95% CI)
0 0.25 0.5 0.75 1 1.25

Odds ratio (95% CI)*

Vaccinated in 
last 5 years

Vaccinated in 
last season

Influenza vaccination significantly reduced the risk of 
major adverse cardiovascular events by 33%

Risk of stroke in influenza-vaccinated subjects aged ≥60 years 
vs unvaccinated2

Risk of major adverse CV event in influenza-vaccinated 
subjects with ACS aged >50 years (n=221) vs unvaccinated 
(n=218)1

Influenza vaccination significantly reduced the risk 
of brain infarction regardless of time since vaccination

How about as secondary protection
for mortality?

CI: confidence interval; CHD: coronary heart disease; MI: myocardial infarction; QIV: quadrivalent influenza vaccine; STEMI: ST-segment elevation myocardial infarction; TIV: trivalent influenza vaccine. 
Reference: 1. Fröbert O et al. Circulation. 2021;144:1476–1484; DOI: 10.1161/CIRCULATIONAHA.121.057042.

Influenza vaccination was associated with:Influenza vaccination was associated with:

Effect of influenza vaccination on cardiovascular 
events (RCT Meta-analysis)1

56
people

23
people

lower risk of 
major adverse cardiovascular 

events*

34%

Number needed to 
vaccinate to prevent a major cardiovascular event:

Number needed to 
vaccinate to prevent a major cardiovascular event:

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 (in patients with recent 

acute coronary syndromes):

*Composite of major adverse cardiovascular events (i.e. cardiovascular death or hospitalization or MI, unstable angina, stroke, heart failure, or urgent coronary revascularization). 
MI: myocardial infarction; RCT: randomized controlled trial.
Reference: 1. Behrouzi B, et al. JAMA Netw Open. 2022;5:e228873; DOI: 10.1001/jamanetworkopen.2022.8873
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So, how are we doing with Influenza Vaccination?

https://www.americashealthrankings.org/explore/measures/flu_vaccine/MT accessed Feb 9, 2024
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Waning efficacy over time, 8 influenza seasons in 
Ontario, so this IS needed annually!

Chung et al
In press, Eurosurveillance

91

What different kinds of ‘flushots’ are there?

1) Quadrivalent Inactivated Influenza Vaccines (IIV4)

2) Trivalent Inactivated Influenza Vaccines (IIV3)

3) Quadrivalent Live Attenuated Influenza Vaccine (LAIV4)
-Nasal Spray Flu Vaccine

4)  Quadrivalent Recombinant Influenza Vaccine (RIV4)

5) Quadrivalent Cell-Cultured Influenza Vaccine (ccIIV4)

6) Senior choices: High dose or Adjuvanted

3 Ways Flu Vaccines are Manufactured:

a) Egg-Based Flu Vaccines

b) Cell-Based Flu Vaccines

c) Recombinant Flu Vaccines

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

93
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Who to emphasize 
beyond just Age?
Pay attention to comorbidities:

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

Famati E. et al. Association of Chronic Medical Conditions With Severe Outcomes Among Nonpregnant Adults 18–49 Years Old Hospitalized With Influenza, FluSurv-NET, 2011–2019, Open Forum Infectious Diseases, Volume 
10, Issue 12, December 2023, ofad599, https://doi.org/10.1093/ofid/ofad599

Herpes Zoster
(Shingles)

95

The natural course of HZ consists of an acute phase which can be followed by 
chronic complications

96
1. Harpaz R, et al. MMWR Recomm Rep 2008;57:1‒30; 2. Kawai K, et al. BMJ Open 2014;4:e004883; 3. Opstelten W, et al. Fam Pract 2002;19:471‒5; 4. Dworkin RH, et al. J Pain 2008;9:S37‒4; 5. 
Dworkin RH, et al. Clin Infect Dis 2007;44:S1‒26; 6. Nagel MA and Gilden D. Curr Neurol Meurosci rep 2015:15:16; 7. Yawn BP, et al. Mayo Clin Proc 2011;86:88‒93; 8. Centers for Disease Control and 
Prevention. MMWR. 2008 June;57(RR-5):1-30. 9. Australian Technical Advisory Group on Immunisation (ATAGI). Australian Immunisation Handbook, Australian Government Department of Health and 
Aged Care, Canberra, 2022, immunisationhandbook.health.gov.au (Accessed April 2023). 10. Erskine, N; PLoS One; 2017;12:1-18.

HZO, herpes zoster ophthalmicus; PHN, postherpetic neuralgia

Headache, 
fever, myalgia1

Unilateral, vesicular rash,
Associated acute pain1

Prodrome

Acute 
(2-4 weeks)1

Recurrence rate of HZ over
8 years of follow-up

~5%*7

Chronic 
(1‒ 3 months)3 Years

image source: iStock Photo

Photo Researchers Inc

Presentation as HZO
(10-15% of patients 
with HZ)1,2

Other complications of HZ include:
• Complications from eye involvement2

• Cardiovascular and cerebrovascular 
events10

• Disseminated disease9

• Hearing loss8

• Scarring9

• Neurological complications (palsy, 
nerve cell/fiber damage) 1,5,6,9

• Bacterial superinfection

5%-30%

of people with HZ develop 
neuropathic pain that persists 
for ≥ 90 days after the onset of 
the HZ rash2

Postherpetic neuralgia (PHN) is the 
most common complication of 
shingles.
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How about risk in 
our respiratory patients?

Safonova, E., Yawn, B.P., Welte, T. et al. Risk factors for herpes zoster: should people with asthma or COPD be vaccinated?. Respir Res 24, 35 (2023). https://doi.org/10.1186/s12931-022-02305-1

SHINGRIX

98

1. SHINGRIX [product monograph]. Mississauga, ON: GlaxoSmithKline Inc. Revised November 24, 2021. Accessed August 2022. https://ca.gsk.com/en-ca/products/shingrix/ 2. Heineman TC, et al. Curr
Opin Immunol. 2019;59:42-48. 3. © All rights reserved. An Advisory Committee Statement (ACS), National Advisory Committee on Immunization (NACI) – Updated Recommendations on the Use of 
Herpes Zoster Vaccine. Public Health Agency of Canada, modified: 2018. Adapted and reproduced with permission from the Minister of Health, 2018.

NACI recommends that SHINGRIX be offered to individuals ≥50 years of age who have
previously been vaccinated with live zoster virus vaccine (strong recommendation)3

Non-live adjuvanted recombinant
zoster vaccine (RZV)1

SHINGRIX®

For the 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

Antigen

Glycoprotein E (gE)
elicits anti-VZV immunity

SHINGRIX components2

Adjuvant

AS01B system shapes and
enhances the immune response

+

Two immunostimulants
delivered in liposomes

MPL

QS-21
saponin

Figure adapted from: Heineman TC, et al. Curr Opin Immunol. 2019;59:42-48.

ZOE-50/ZOE-70 pivotal phase 3 trials

High level of protection1,2

Pooled data
for subjects
receiving full
HZ series

Reduced risk of PHN and non-PHN complications by4:

91.2%
(Age ≥50 years)

88.8%
(Age ≥70 years)

Time (years) Median follow-up: 3.7 years

1 2 3 4 5

ZOE-50/ZOE-70 long-term follow-up

Sustained efficacy and immune responses3

Mean follow-up: 9.6 years

Ongoing

6 7 8 9 10 

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

99
1. Lal H, et al. N Engl J Med. 2015;372:2087-2096. 2. Cunningham AL, et al. N Engl J Med. 2016;75:1019 1032. 3. Strezova A, et al. Open Forum Infect Dis. 2022;9(10):ofac485. 4. Kovac M, et al. Vaccine. 
2018;36(12):1537-1541. 5. Hastie A, et al. J Infect Dis. 2021;224(12):2025-2034. 6. Schwarz TF, et al. Hum Vaccin Immunother. 2018;14(6):1370-1377.

Two doses of SHINGRIX appear to offer clinical benefit through Year 10 after vaccination.1-3

Age (years) 50–59 60–69 70–79 ≥80

% Efficacy
Against HZ* 96.6% 97.4% 91.3% 91.4%

(95% CI) (89.6–99.4) (90.1–99.7) (86.0–94.9) (80.2–97.0)

During
follow-up period

Since
vaccination

81.6% 89.0%

(75.2-86.6) (85.6-91.3)

*

Predictive modelling suggests 
cellular and humoral immune 
responses will remain above the 
observed baseline for at least 20 
years after initial vaccination5,6

Across the long-term follow-up,

Anti-gE
antibodies

gE-specific
CD4[2+] T-cells

Remained

>5x
above pre-
vaccination
levels
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SHINGRIX is efficacious even in 
immunocompromised adults

1. Bastidas A, et al. JAMA. 2019;322:123–133. 2. Dagnew AF, et al. Lancet Infect Dis. 2019;19:988–1000. 3. Vink P, et al. Cancer. 2019;125:1301–1312. 4. Vink P, et al. Clin Infect Dis. 2020;70:181–190. 100

Vaccine efficacy in immunocompromised populations

% Efficacy
against HZ
(95% CI)

% Efficacy
against PHN
(95% CI)

Median
follow-up

auHSCT1

68.2%
(55.6–77.5)

89.3%
(22.5–99.8)

21 months

Hematologic
Malignancies2

11 months

87.2%*
(44.3–98.6)

*Evaluated in a post-hoc analysis

RZV immunogenicity and safety data support a favorable benefit-risk profile in immunocompromised 
adults, who are at an increased risk of HZ.

PRACTICE 
POINTS

SHINGRIX is immunogenic even
considering the impact of1-4:

 Age

 Underlying disease

 Immunosuppressive treatment

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

Adverse effects

1011. SHINGRIX [product monograph]. Mississauga, ON: GlaxoSmithKline Inc. Revised November 24, 2021. Accessed August 2022. https://ca.gsk.com/en-ca/products/shingrix/

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.1

Very common solicited adverse reactions reported in SHINGRIX clinical trials1

Pooled incidences from all ages in each population, in deciles

Contraindications:
History of anaphylactic reaction to a previous

dose of SHINGRIX, or to any component of RZV1

Precautions: 
SHINGRIX is not indicated for prevention

of primary varicella infection or for the treatment
of HZ or postherpetic neuralgia (PHN)1

Older adults
≥50 years of age

Injection site pain

Muscle pain

Fatigue

Headache

Most reactions are mild to 
moderate in intensity and 
resolve quickly

72h
duration

50% 100%

Immunocompromised adults
≥18 years of age

Injection site pain

Muscle pain

Fatigue

Headache

SHINGRIX did not increase the incidence of 
serious adverse events, deaths, or potential 
immune mediated disorders

50% 100%

Advisory Committee on Immunization Practice (ACIP) Guidance

Recommendations for HZ vaccine use 

102

Use of the material, including any links to materials, from the CDC does not imply endorsement by CDC or the United States Government to GSK. The most up-to-date CDC guidelines are otherwise available 
on https://www.cdc.gov/ for no charge.

ACIP refs: 1. Dooling KL, Guo A, Patel M, et al. Recommendations of the Advisory Committee on Immunization Practices for Use of Herpes Zoster Vaccines. MMWR 2018;67:103–108.; 2. Centers for Disease Control and 
Prevention. Clinical Considerations for Use of Recombinant Zoster Vaccine (RZV, Shingrix) in Immunocompromised Adults Aged ≥19 Years. 2022. https://www.cdc.gov/shingles/vaccination/immunocompromised-
adults.html#clinical-guidance; 3. https://www.cdc.gov/vaccines/vpd/shingles/hcp/shingrix/recommendations.html

• Individuals ≥50 years of age1

• Individuals ≥19 years who are or will be immunodeficient or immunosuppressed because of disease or 
therapy2

• Individuals with previous episode of HZ:3

• No specific amount of time you need to wait before administering SHINGRIX
• Vaccination should be delayed until the acute stage of the illness is over and symptoms abate

• Individuals previously vaccinated with LZV:3

• Wait a minimum of 8 weeks after a person received LZV to give SHINGRIX
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Overcoming immunization 
challenges of age-related decline 
in immunity

103

• Long-term care home

• Overall stress/psychologic status

• Lifestyle contributors

• COPD, asthma

• Cardiovascular disease

• Others (diabetes, CKD, RA, obesity)

• Chemotherapy

• Biologic therapy

• Immunocompromising medical condition

• HIV-positive status

• Bone marrow transplant

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

CKD, chronic kidney disease; RA, rheumatoid arthritis.
Melgar M, et al. MMWR Morb Mortal Wkly Rep. 2023;72:793–801.

Environmental factors

Older age

Chronic medical conditions

OVERALL PATIENT RISK INDEPENDENT RISK FACTORS

In
cr

ea
si

ng
 ri

sk

Weakened immune status 
due to disease or therapy

Impact of multiple independent 
risk factors can be additive

Age

+ additional risk 
factors

For example:

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

105
GMF, geometric mean frequency.
1. Leroux-Roels I, et al. J Infect Dis. 2023;227(6):761-772. . 2. Stephens LM and Varga SM. Vaccines (Basel) 2021;9(6):624. 3. Cherukuri A et al. Clin Vaccine Immunol 2013;20:239–247.

Older 
adults
Ages 60–80

Younger 
adults
Ages 18–40

232.2

457.6

142.5

86.2
100

200

300

400

500

0

Baseline RSV-specific cellular immune response1

RSVPreF3 CD4+ T cells (GMF range)

T-cell response declines with age, making 
it challenging for older adults to:2,3

• mount immunity to infection

• achieve high levels of protection 
following vaccination
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Reduced responsiveness to vaccination in 
older adults requires novel strategies

106
AS01, Adjuvant System 01; MF59, microfluidised emulsion 59.
1. Robertson CA et al. Expert Rev Vaccines. 2016;15:1495–1505. 2. Coleman BL et al. Influenza Other Respir Viruses. 2021;15:813–823. 3. Chlibek R et al. J Infect Dis 2013;208:1953–1961.; 

Vaccine formulations 
with higher antigen 

content, such as 
high-dose influenza 

vaccines1

Vaccine formulations 
with adjuvants2,3

Non-Pharmacological Prevention 

• Recommendations
• Social distancing 
• Avoiding crowded spaces
• Face masks 
• Frequent handwashing 
• Education 

• Patient awareness
• Staying home when sick

• It is important to remind patients that these 
interventions do not replace the need for 
respiratory immunization 

Cowling BJ, Ali ST, Ng TWY, et al. Impact assessment of non-pharmaceutical interventions against 
coronavirus disease 2019 and influenza in Hong Kong: an observational study. The Lancet Public 
Health. 2020;5(5):e279-e288. doi:10.1016/S2468-2667(20)30090-6. Smith SMS, Sonego S, Wallen GR, 
Waterer G, Cheng AD, Thompson P. Use of non-pharmaceutical interventions to reduce the 
transmission of influenza in adults: A systematic review. Respirology. 2015;20(6):896-903. 
doi:10.1111/resp.12541.

RSV infections were prevented!!
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But, not sustainable, right?

Vaccination Barriers?

110

Vaccine Hesitancy
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1. STEBEN ET AL. J OBSTET GYNAECOL CAN. 2019;41:599-607; 2. STEBEN ET AL. J OBSTET CAN. 2019;41:1125-33

Perceived barriers to immunization differ between patients and 
physicians

112

#1 Barrier per Physicians
for the patient

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

#1 Barrier to getting 
vaccinated among adults

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

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

So, do NOT assume, please offer all the appropriate vaccines recommended!!

11
2

FRAILTY: Just remember these images!

• Pre: 

113

• Post: 

11
3

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.

11
4
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**Except the FluA/Darwin H3N2 strain when AREXVY was co-administered with adjuvanted quadrivalent inactivated influenza vaccine. RSV and influenza antibody titers were somewhat lower with coadministration; however, the 
clinical significance of this is unknown.

ACIP, Advisory Committee on Immunization Practices.
Melgar M, et al. MMWR Morb Mortal Wkly Rep 2023;72:793–801.

• 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**

Seasonal influenza 
vaccines

Evidence of increased 
reactogenicity with 
coadministration of RSV and 
influenza vaccines is mixed.

COVID-19 
vaccines

Pneumococcal 
vaccines

Td/Tdap Recombinant zoster 
vaccine (Shingrix)

*Given the lack of data on coadministration of RSV with other recommended vaccines, ACIP 
recommends that decisions to co-administer should consider:

• Patient immunization status for recommended 
vaccines

• Feasibility of the patient attending multiple 
appointments

• Risk for acquiring vaccine-preventable disease

• Vaccine reactogenicity profiles

• Patient preferences

GOLD Update released Fall 2023

https://goldcopd.org/2024-gold-report/
116

Pearl #1 

Our Respiratory 
Patients are amongst 
the highest risk for bad 
outcomes from VPDs 
(vaccine preventable 
diseases)

Pearl #2 

Each patient, each 
visit, should be 
updated and reviewed 
at the very LEAST 
before the onset of the 
fall respiratory 
diseases

Pearl #3

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

CLINICAL PEARLS
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www.fpagc.com
for4kids@gmail.com


