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| have no financial relationship with the OFF or any
organization that | will mention in this presentation

| will not mention any off-label usage of medicines

| do give monetary contributions to the OFF and encourage
everyone to give back to our profession.



* Discuss the history and burden of RSV in the US,
especially in vulnerable populations or sub-
communities to allow the learning a background
and a baseline of knowledge about RSV.

* |dentify the clinical manifestations and diagnosis
of RSV for the learner to recognize RSV in the
clinical setting and improve patient outcomes.

* Adapt strategies to manage and treat RSV in
different populations to improve patient
morbidity and decrease mortality.

* Analyze updates to ACIP recommendations for
RSV prevention to increase the learner’s
knowledge to decrease patient exposure to RSV
and secondary sequelae ,

o




RSV Historical
Perspective

1956: RSV was first identified in a
chimpanzee with an upper respiratory tract
disease by Drs. Morris, Blount, and Savage

Initially identified as Chimpanzee Coryza
Agent" (CCA).

1957: Identified as a Human Virus causing
lung infections in infants and young children

1981: RSV genome was sequenced leading
to a vaccine

1983: Mouse monoclonal antibodies were
isolated
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RSV is the leading cause of
US Infant Hospitalizations

* Most (68%) infants are infected in the first year of life
and nearly all (97%) by age 2 years

e 2-3% of young infants will be hospitalized for RSV

* RSV is a common cause of lower respiratory tract
infection in infants i.e., pneumonia, bronchiolitis,
croup-like, bronchitis

* Highest RSV hospitalization rates occur in the first
months of life and risk declines with increasing age
in early childhood

* Although medical conditions are associated with an
increased risk of severe disease, 79% of children
hospitalized with RSV aged < 2 years of age have no
underlying medical condition




Burden of RSV in the US

Children

Children under five years old

* Estimated 2.1 million outpatient visits and 58,000—-80,000
hospitalizations

* Estimated 100 to 500 deaths per year (global >100,000
deaths)

Children under two years old

* Estimated 500,000 emergency room visits and 1.5 million
ambulatory visits

Premature babies and babies under 6 months,
children with health issues are at the highest risk.

Adults

60 years and older:
* 100,000-160,000 hospitalizations and 6,000—10,000 deaths
each year
Outbreaks

e The COVID-19 pandemic led to unseasonal RSV
resurgences in many regions




RSV-associated hospitalization rates in children younger than 5 years,
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RSV-associated hospitalization rates in children aged 0-11 monthes,
NVSN, 2000-2005 and 2016-2020
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Risk factors for RSV-associated

mortality include:

Prematurity

The case fatality rate for RSV is low for healthy children, but it can vary
depending on risk factors.



RSV on days 1 and 2

* Droplets containing RSV from infected
contact enter the nasopharynx.

* There is usually no manifestation of
symptoms at this point.

RSV
Pathophysiology
RSV on days 3 through 5

* Nasopharyngeal cells are sloughed and may
be aspirated, carrying RSV to lower
respiratory tract cells
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RSV on days 6 through 8

 RSV-infected epithelial cells can travel
deeper into the lungs, infecting the
bronchioles and alveoli, causing
bronchiolitis and/or pneumonia.



Most common symptoms of RSV

Runny

Fever Cough Wheezing
nose

J J J J




Worsening Signs
of RSV

Dehydration from trouble
eating, drinking, or
swallowing

Respiratory distress:

Perioral or peripheral
cyanosis

Flaring of the nostrils

Retractions

Tachypnea

Thoracoabdominal
asynchrony
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\\ QUiZ Question Among infants hospitalized due to RSV,

the majority are born prematurely or have
chronic lung disease

a) True
b) False

AN A
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\\ QUiZ QueStiOn Among infants hospitalized due to RSV, the

majority are born prematurely or have
chronic lung disease

a) True
b) False

79% of children hospitalized with RSV aged <
2 years of age have no underlying medical
condition

AN A



Breastfeed

Be protected from

contact with smoke

Preve nting Avoid childcare with

lots of children during

RSV InfeCtlonS their first winter season

Avoid contact with sick
people

Wash hands




Quiz
Question

* Small children with RSV
bronchiolitis during their first
year of life stand a 26%
Increased risk of developing
asthma by age five.

* True
e False




Quiz
Question

* Small children with RSV
bronchiolitis during their first
year of life stand a 26%
Increased risk of developing
asthma by age five.

* True
e False




Quiz Question

* Researchers tracked almost
1,400 RSV children for the full
five years of follow-up.

* Overall, 18% developed
asthma by the age of 5.

* The risk of developing asthma
differed between Eids who had
and hadn’t been infected by
RSV in their first year of life:

* 21% of those infected by RSV

* 16% of those who hadn’t had
RSV




Treatment of RSV

\

Management
of the
Symptoms

Hydration, Fever
oralor IV reducers Suctioning

Supplemental Mechanical

altluliehiiich Oxygen Ventilation




o D ': L | . Breathing
\ R R L Treatments with Corticosteroids
Bronchodilators

Antibiotics Epinephrine

Medications NOT
recommended for Antinistamines Wil o
RSV

Aspirin or aspirin-
containing
products

NEEE]
vasoconstrictors

Honey for
children less than
one year old




Cohort:
Random sample, n = 1,634, aged = 60 years

71.4%, 60-69 years
12.4%, 75-79 years

16.2%, > 80 years

Data from:
v’ 300 hospitals, 12 states

V' Patients hospitalized with RSV between
October 2022 and April 2023

17.2%

resided in long-term care facilities




Severe Outcomes in All Age Groups Severe Outcomes in Older Age Groups

Experienced by 18.5% of all patients; some patients
experienced more than one outcome

ICU
admissions 00T Hospitalizations =i L

75-79 years Vs = 80 years

p ALY ICUadmissions PERMEL

In-hospital deaths
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Prevalence of Underlying Conditions

§%
Obesity COPD CHF Diabetes Immunocompromised
37.8% 33.7% 33.2% 32.6% 18.6%




e 1995: RespiGam IVIG infants and
children up to 24 months.

wRSV Vaccine Historical Perspective

e 1997: Palivizumab (Synagis) protects
against RSV

e 2023: RSVpreF (Abrysvo) approved for
"\ use in > 60-year-old and Pregnancy 32-
- 26 weeks

e 2023: Nirsevimab-alip (Beyfortis)
approved for infants entering their
first RSV season and up to 24 months

old

e 2024: RSVPreF3 (Arexvy) 50-59-year-
old

e 2024: mRESVIA (mRNA-1345):
approved for adults aged 60 years and
older



CDC recommends the RSV vaccine to
Protect Infants

 Maternal RSV vaccine is given to the mother during pregnancy.

« 32-36 weeks (Pfizer's Abrysvo) during September to January
» After two weeks, maternal antibodies protect the baby for about six months
after birth

RSV antibody given to the baby (Nirsevimab)

e Protect the baby for about five months
* Born to mothers who did NOT get the maternal RSV vaccine
* Given within one week of birth or shortly before RSV season (Oct to March)

 Small group of young children 8 through 19 months of age
* Premature or chronic lung disease
e Severe immunocompromised

» Severe Cystic Fibrosis
 American Indian and Alaska Native children
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Immunizations to Protect Against Severe RSV

Who Does It Type of
Protect? Product

Adults 60

RSV vaccine
and over

RSV antibody

Babies (nirsevimab)
given to baby

OR

RSV vaccine
(Pfizer's ABRYSVO)
given to mother
during pregnancy

www.cdc.gov/rsv

Whois It
Recommended For?

Adults ages 60-74 who are at
increased risk of severe RSV
AND
Everyone ages 75 and older

All infants whose mother did not
receive RSV vaccine during preg-
nancy, and some children ages 8-19
months who are at increased risk
for severe RSV

All pregnant people
during weeks 32-36 of
their pregnancy

When Is
It Available?

Available any time, but best
time to get vaccinated is late
summer and early fall

October through March*

September through January

Recommended timing of odministiotian in mast of the continental
United Stotes. Recemmendad timing of administration may differ in
some areas, bosed on state, locol or territoniol guidonce




Maternal RSV Vaccine Safety

* Side effects tend to be mild or moderate, temporary, and like
those experienced after other vaccinations.

* More preterm births and reports of hypertension during
pregnancy, including pre-eclampsia, were seen in the vaccine
group than placebo group in clinical trials, but it is not known if
this was related to the vaccine or simply due to chance.

* — Restricting vaccination to during the 32 to 36 weeks gestation reduces
the potential risk of preterm birth.

* ACIP determined benefits of maternal vaccination outweigh the
potential risks.



Pfizer Recommendation

* Vaccine to be given 32 weeks and
0 days through 36 weeks and 6
days

« Remember: After two weeks,
maternal antibodies protect the
baby for about six months after
birth




Circumstances for which nirsevimab can be
considered when mother has received RSV
vaccine =14 days prior to birth

* Nirsevimab can be considered in rare circumstances when, per the
clinical judgment of the healthcare provider, the potential incremental
Iloenefglc of administration is warranted. These include but are not

imited to:

* —Infants born to pregnant people who may not mount an adequate
Immune response to vaccination (e.g., people with
Immunocompromising conditions) or who have conditions associated
with reduced transplacental antibody transfer (e.g., people living with
HIV infection)

* —infants who might have experienced the loss of maternal antibodies,
such as those who have undergone cardiopulmonary bypass or
extracorporeal membrane oxygenation

* — Infants with substantial increased risk for severe RSV disease (e.g.,
hemodynamically significant congenital heart disease, intensive care
admission, and requiring oxygen at discharge)



« Neonates and infants born during or entering their first RSV season.

« Children up to 24 months of age who remain vulnerable to severe RSV disease through their second RSV season.

¥

PNt

Time for recommended single dose
—-@-— Infant birth month @ injection (<5 kg=50 mg dose,

25 kg=100 mg dose)

Provides passive immunization that extends through 5 months, the typical length of the RSV season, regardless of birth month'2

Hospital: If not given at the hospital prior to discharge, administer Beyfortus at the first office visit, within 1 week of birth3

Office: May be given at regularly scheduled 2-, 4-, or 6-month well-baby visits A



Nirsevimab Safety

* Most reported adverse reactions
were injection site reactions and
rash

* I[Incidence of serious adverse
events not significantly different
between nirsevimab and
placebo




QUIZ QUESTION

* When in pregnancy is the Pfizer
RSVpreF maternal vaccine
recommended?

* a. Any time during pregnancy

* b. Before 22 weeks gestation

* b. 24-36 wee

KS gestation

* c. 32-36 weeks gestation

e d. 36-40 wee

KS gestation




QUIZ QUESTION

* When in pregnancy is the Pfizer
RSVpreF maternal vaccine
recommended?

* a. Any time during pregnancy

* b. Before 22 weeks gestation

e b. 24-36 wee

KS gestation

* c. 32-36 weeks gestation

e d. 36-40 wee

KS gestation




Nirsevimab Limited Availability

e Limited in the 2023-2024 RSV season

e Beyfortus is part of the approved immunization schedule for babies
and is covered by the Vaccines for Children (VFC) program and many
private health insurance plans.

« CDC and the AAP EXPECT Nirsevimab to be widely available by
October 2024.

* Prioritize high-risk infants
* Use 100 mg doses for infants at higher risk
* Use 50 mg for infants under 11 pounds



COST

Respiratory
Syncytial Virus
(RSV)

Respiratory
Syncytial Virus
(RSV)

Beyfortus™
(100mg)

Beyfortus™
(50mg)

Abrysvo™

5pack—1 $395.00
dose

syringe

5pack-1 $395.00
dose

syringe

1pack—1 $221.24

dose vial

$519.75

$519.75

$295.00




COST

Respiratory
Syncytial
Virus (RSV)

Respiratory
Syncytial
Virus (RSV)

Abrysvo™

Arexvy

00069-
0344-

05

58160-
0848-
11

5 pack -1

dose vial

10 pack —
1 dose

vial

$195.86 $295.00

$175.045 $294.00



Pfizer Maternal RSV Vaccine:

= Supplied as a 3-component kit
= Requires reconstitution

* Different storage and handling
procedures before/after
reconstitution

fa mmmee 4

Storage and Handling
@M -

1l

Vial of lyophilized  Syringe of sterile Vial
antigen component ~ water diluent adapter
component

BEFORE Reconstitution o AFTER Reconstitution

Store at room temperature

Store refrigerated between &
[15°C to 30°C (59°F to 86°F)]

2°Cand 8°C (36°F and 46°F)

Do NOT freeze ?.E Do NOT refrigerate
Do NOT freeze

Use within 4 hours

O #F e I



Pfizer Maternal RSV Vaccine: Administration

Scapula

= Route: Intramuscular injection .
| site

= Site: Deltoid muscle in the upper arm
— Alternate: Vastus lateralis muscle of anterolateral thigh

* Dosage: 0.5 ml

Administer ONLY the Pfizer RSV vaccine (Abrysvo) to pregnant
people. Do NOT administer the GSK vaccine (Arexvy)




vpserved vs. EXpectea Analysis oummary FOA
Results Guillain-Barré Syndrome
RSVPreF3+AS01 RSVPreF

Inferential Analysis Results

Observed vs. Expected Analysis 2.76 (95% ClI: 1.32, 5.07) 6.94 (95% CI: 3.70, 11.87)
PPV-Adjusted Analysis 2.75 (95% CI: 0.46, 5.04) 6.91 (95% CI: 1.85, 11.97)
GBS Cases per 1 million Doses 10.0 25.1
Descriptive Analysis Results
Total RSV Vaccine Doses 2,061,602
RSV Vaccine Doses 1,379,335 | 682,267

Observed GBS cases

<1 ‘ 13

- An elevated IRR was observed for GBS following RSV vaccination
- Only RSVPreF association was statistically significantly elevated in PPV-adjusted analysis

Data Through Date: Dec 02, 2023

o



' Nirsevimab: Storage and Handling

" Supplied as a:
— 0.5 mL (50 mg) prefilled syringe with purple plunger rod

— 1 mL (100 mg) prefilled syringe with light blue plunger rod

= Storage and handling

§ Store refrigerated between 2°C and 8°C (36°F and 46°F).
© Use within 8 hours of removing from refrigerator.

* May store at room temperature [between 20°C and 25°C (68°F and
77°F)] for a maximum of 8 hours.

# Do NOT freeze.
Do NOT shake.
Q- Protect from light.

.f‘*J

https://www.accessdata.fda.gov/drugsatfda docs/label/2023/761328s000Ibl.pd

y %



Nirsevimab: Administration

= Route: Intramuscular injection

= Site: Vastus lateralis muscle of anterolateral thigh

= Dosage: Dependent on weight

RSV Body Weight the Day | Number of Injections | Recommended
Season |of Immunization Total Dosage

First Less than 5 kg One 50 mg prefilled 0.5 mL (50 mg)
syringe

First 5 kg and greater One 100 mg prefilled 1 mL (100 mg)
syringe

Second N/A Two 100 mg prefilled 2 mL (200 mg
syringes total)

https://www.accessdata.fda.gov/drugsatfda docs/label/2023/761328s000Ibl.pdf




Quiz Question:

* The ACIP recommends the maternal RSV
vaccine or nirsevimab should be
administered alone without other
recommended vaccines.

e a. True
* b. False



Quiz Question:

The ACIP recommends the maternal RSV
vaccine or nirsevimab should be
administered alone without other
recommended vaccines.

a. True
b. False

Co-administration

e Maternal RSV vaccine or nirsevimab can
be administered with other
recommended vaccines




Quiz Question

* Which of the following products are
approved for use in pregnant
people?

* A. GSK RSV vaccine (Arexvy)
* B. Pfizer RSV vaccine (Abrysvo)

* C. Nirsevimab, a preventive antibody
(Beyfortus)




Quiz Question

* Which of the following products are
approved for use in pregnant people?

* A. GSK RSV vaccine (Arexvy)
* B. Pfizer RSV vaccine (Abrysvo)

* C. Nirsevimab, a preventive antibody
(Beyfortus)

* Only the Pfizer RSV vaccine is approved
and recommended for use in
pregnancy.
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