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Learning Objectives

« Describe pathophysiology, mechanisms of infection and
epidemiology of vaccine preventable disease.

« Contrast the latest immunization recommendations by the CDC
(US Centers for Disease Control and Prevention)

« Identify changes in immunization regulatory policies and
mandates at state and federal level.

« Identify factors for immunization hesitancy and contrast with
literature.
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Describe pathophysiology, mechanisms of infection and
epidemiology of vaccine preventable disease.

Objective 1:
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Pathogen Path. i T Epidemiology
Diphtheria | Corynebacterium | Toxin-producing: « Person-to-person through | In USA:

diphtheriae Toxin inhibits cellular respiratory droplets. «Pre-vaccine — 140-
Gram positive protein synthesis, + Exposure to infected skin 150 cases/100,000
bacillus destroys tissue and lesions. population.
Disease — toxin- | forms pseudo-membrane |+ Winter and spring +1996-2018: 14 cases
producing strain | causing: « Communicable while the and 1 death

* Myocarditis bacilli is present in +Vaccination rates-

+ Polyneuropathies discharge and lesions 90% (in 2019)

+ Nephritis

+ Thrombocytopenia

Non-toxin strain causes:

« Pharyngitis

+ Septic arthritis

From The Pink Book: Course Textbook - 14th Edition (2021)
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Pathogen Path T Epidemiology
Haemophilus | « Bacterium- Colonizes « Person-to-person through | Pre-vaccine era: about 20,000
influenzae aerobic gram | nasopharynx- droplet inhalation cases of Hib/year
positive asymptomatic, or « Direct contact with
«Can be invasion of respiratory tract secretions | Post-vaccine:

encapsulated

bloodstream >
reaching to tissues
causing:
+Meningitis
+Pneumonia

* Arthritis

*Neonates can acquire
during delivery through
amniotic fluid or contact
with genital tract secretions

»Peaks in Sept-Dec and
March-May

+99% incidence declined

+2009-2018, 36 reported cases
of Hib in patients younger than
age 5 years

From The Pink Book: Course Textbook - 4th Edion (2021)
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levels, average It causes:
and cold «Fever
temperatures. +Malaise
«Inactivated by +Anorexia
high temperature | «Nausea

(185°F [85°C] or | * Abdominal discomfort
higher), formalin, | «Dark urine
and chlorine «Jaundice

Pathogen Pathogenesis Transmission Epidemiology
Hepatitis A | RNA virus Viral replication in liver «Fecal-oral « After vaccine introduction
« Stable in the Virus present in blood and feces | transmission (1996) Hepatitis A cases
environment for | 10 to 12 days after infection *Most infectious 1- | decreased by over 95%
months. Virus excretion for up to 3 weeks | 2 weeks before (1996-2011)
«Stable at low pH | after onset of symptoms. onset of illness

*Re-emerged in 2016 in
the United States due to
outbreaks among persons
reporting drug use and
homelessness

From The Pink Book: Course Textbook - 14th Editon (2021)
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exposure to HBsAg-positive
body fluids from persons who
have acute or chronic HBV
infection.

«Persons with acute or chronic
HBV infection are infectious
any time HBsAg present in
blood

«Persons with acute HBV
infection can have HBsAg in
blood 1-2 months before and
after onset of symptoms

Pathogen Pathogenesis | Transmission Epidemiology
Hepatitis B | Hepadnaviridae | Replicates in +HBV remains infectious for at | +Pre-vaccine: 9.6 per 100,000
“Serum family (DNA) hepatocytes least 7 days on surfaces and | « Post-vaccine: ~90% decrease (1
hepatitis” HBV types: through a is transmissible in the per 100,000 cases, 2018)

« Serologic reverse absence of visible blood.

subtype (9) transcription +2009-2013, KY, TN, and WV
+Genotype (10) | process > +HBV is transmitted by 114% increase associated with
hepatitis parenteral or mucosal injection-drug use:

+Incidence greatest for persons
40 through 49 years and lowest
for persons 19 years or younger

* Chronic HBV infection:
Estimated 850,000 to 2.2. million
persons infected in the U.S.; most
immigrated from endemic
countries

From The Pink Book: Course Textbook - 14th Edion (2021)
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Pathogen gy Pathogen Ti Epidemiology
Over 200 different | Persistent « Direct Genital HPV is the most common sexually Single-stranded *Replication in Respiratory trar *9.3 to 45 million
Papillomavirus | double-stranded | infections can contact, transmitted infection in the U.S. helically shaped, respiratory Reservoir: symptomatic/year.
DNA viruses that | develop into: usually sexual | Common among adolescents and young RNA virus of the epithelium with *Type A - humans and some *Annual average of 37,463
infect the « Anogenital warts | +Sexual adults orthomyxovirus subsequent animals influenza-associated
epithelium «Precancers behavior, Pre-vaccine: family. destruction of «Type B -humans (exceptions) deaths since 2010.
+Cervical cancers | including + Estimated 79 million infected cells. < Type C -humans + Groups at risk for
« Anogenital higher « 14 million new infections/year Types: o Transmission: complications and
cancers number of Within 10 years following vaccine: A, B, anq C. «Viremia rarely « Person-to-person-large hospitalizations:
+Oropharyngeal lifetime and | + Prevalence of HPV types 6, 11, 16, and *Type Ainfluenza documented. droplets - +65 years and older
cancers recent sex 18 has decreased: has subtypes « Aerosol transmission-small +Pregnant and post-
partners + 86% (females 14-19 yo) delermined}by the ~\/irU§ shed in droplets . par_tum women
« 71% (females 20- 24 yo) surface an‘tlgens respiratory «Exposure to fomites 'Chlldreq <5 years
hemagglutinin secretions for 5-10 | Temporal pattern: +Underlying medical
(HA) and days « October—April or May in conditions
neuraminidase northern hemisphere +Causes more
(NA) * April-September in southern hospitalization among
hemisphere young children than any
«Year round in tropical climates other vaccine-preventable
Communicability: disease
1 day before to 5 to 7 days after
N R . ) (adults) or 10 days after N N .
B, Westiginialiniersy S (ehildren) WestigniaUniversy
9 10
thog gy thog Epidemiology
Measles | Paramyxovirus | Membrane envelope Measles virus is rapidly | «Pre-vaccine: 500,000 reported feni i «Outer with | «Respiratory droplets or direct | +In 2018, 329 total cases
of the genus proteins. inactivated by heat, cases and 500 deaths/yr disease meningitidis | polysaccharide contact with respiratory reported (0.10 per
Morbillivirus F (fusion) protein: sunlight, acidic pH, Aerobic, capsule important for secretions 100,000 population)
single-stranded, |+ Fusion of virus and ether, and trypsin. «Following vaccine licensure in gram- pathogenicity - resist | «Peaks in late winter and early | «Serogroups B and C
negative sense host cell membrane 1963, incidence decreased by negative phagocytosis and spring major causes of
+ Viral penetration Transmission over 95% bacterium complement. Risk factors for invasive meningococcal disease
+ Hemolysis « Person-to-person via disease « Proportion of cases

H (hemagglutinin):
+Binding of virus to
receptors on host cells.

«Primary site of infection
is alveolar
macrophages or
dendritic cells

+Primary viremia 2 to 3
days after replication

«Secondary viremia 5 to
7 days after exposure

large respiratory
droplets

*Airborne in closed
areas for up to 2 hours

Temporal pattern
« Primarily late winter
and spring

Communicability
4 days before through
4 days after rash onset

*Measles occurrence among
vaccinated school-aged
children in the 1980s led to
recommendations for a second

dose.

+In 2019, 13 outbreaks reported;
under-immunized communities
accounted for 88% of cases

From The Pink Book: Course Textbook - 14th Edition (2021)
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+Blood and CFS « Persistent complement
component deficiencies

« Functional or anatomic
asplenia

*HIV infection

«Travel to or residence in a
country where disease is
hyperendemic or epidemic

« Exposure during an outbreak

*Microbiologists (work with
meningitidis)

+Household crowding

«Smoking

« Antecedent viral upper
respiratory infection

+Leading cause of
bacterial meningitis
and sepsis in the
United States,

*Pneumonia and focal
disease (e.g., septic
arthritis).

caused by each
serogroup varies by age
group
+Outbreaks account for
5% of reported cases

WestViginiaUniversity
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« Testes and ovaries

Inflammation in infected

tissues leads to:

« parotitis and other
complications

(orchitis and aseptic

meningitis).

through 5 days
after onset of
parotitis

Pathogen P Ti gy
Mumps | Paramyxovirus | Replicates in: +Respiratory «Pre-vaccine: 152,000 cases (1968)

- single RNA »nasopharynx droplet +Rapid decrease in cases after

+regional lymph nodes transmission introduction of vaccine
«Saliva +Resurgence in mid-1980s among
+During viremia, the virus | «No temporal persons age 10 - 19 years
spreads to: pattern +Measles occurrence among

*Meninges vaccinated school-aged children in
«Salivary glands Communicability: the 1980s -> recommendations for a
«Pancreas +2 days before second dose

« After 2-dose recommendation was
introduced, mumps cases steadily
declined from 1989 -2004

+Increase in mumps cases since 2006
with most cases in persons fully
vaccinated

From The Pink Book: Course Textbook - 14th Editon (2021)

WestVirginiaUniversity

Describe pathogenesis, mechanisms of transmission and
epidemiology of vaccine preventable disease.

cough”
rod

gram-negative

« Pertussis toxin (PT)
«Filamentous
hemagglutinin (FHA)
+Agglutinogens
+Adenylate cyclase
«Pertactin
«Tracheal cytotoxin
toxins > paralyze the
cilia, and cause
inflammation of the
respiratory tract
interfering with the
clearing of pulmonary
secretion

Pathogen
Pertussis | Bordetella Antigenic and biologically | Person-to-person: « Pre-vaccine: 175,000
“whooping | pertussis aerobic | active products: «respiratory droplets case/yr Cases declined

droplets
Exposure to fomites
*No distinct seasonal

fall?)

* Infectious from
catarrhal stage

paroxysms

« contact with airborne

pattern (summer and

« Highly communicable

through third week of

after vaccine introduction
(1940s)

+2,900 reported cases per
year (1980 — 1990)

«Incidence gradually
increasing in United States
since late 1980s with large
epidemic peaks since mid-
2000s

Wese VirginiaUniversity
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Pathogen Pathogenesis Transmission Epidemiology Pathogen gy
Pneumococcal | Streptococcus | + Inhabit respiratory tract | Direct person-to- | In 2017, more than 31,000 cases and Poliomyelitis | Enterovirus « Entry through mouth | + Fecal-oral or oral-oral | Pre-vaccine era, improved
Disease pneumoniae | « Asymptomatic carriage | person contact 3,500 deaths from invasive (RNA) sanitation less frequent
lancet-shaped | varies: via: pneumococcal disease (50% in Serotypes: *Replication in: «Peaks in the summer | exposure and increased age of
gram-positive | +School-age children *Respiratory adults). *Type 1 *Oropharynx in temperate climates; | primary infection > large
facultative 20% to 60% droplets *Type 2 Gastrointestinal no season pattern in | epidemics with high death count.
anaerobic « Adults 5% to 10% « Autoinoculation | Before routine use of pneumococcal *Type 3 tract tropical climates
organisms carrying the conjugate vaccine, annual burden in After inactivated polio vaccine
Invasive disease bacteria in their | children younger than age 5 years *Immunity to one | «Invades local +Highly infectious (IPV) introduction (1955) —
causing: upper was : serotype does lymphoid tissue and +Most infectious in the | decrease incidence.
+ Osteomyelitis respiratory tract | « 17,000 cases of invasive disease not produce bloodstream ->infect days immediately
« Bacteremia without +200 deaths from invasive significant cells of the central before and after onset | Last cases of locally-acquired
focus of infection pneumococcal disease immunity to nervous system of symptoms paralytic poliomyelitis caused by
« Pneumonia with +5 million cases of acute otitis media other serotypes wild poliovirus in the U.S.
bacteremia Post-vaccination implementation in «Destruction of motor reported in 1979
« Septic arthritis children, invasive disease caused by neurons -> paralysis
« Meningitis serotypes in PCV7 declined 99% in Last case of vaccine-associated
children paralytic polio (VAPP) acquired
Non-invasive infections: Since introduction of PCV13, invasive in the U.S. reported in 1999
* Pneumonia without disease caused by PCV13 serotypes (immunosuppressed patient)
bacteremia declined 90% in children
« Otitis media
- Sinusitis WestVirginiaUniversity WeestViginiaUniversity
il St 2 From The Pink Book: Course Textbock - 1th Ediion (2021) I - ’
15 16
Pathogen Pathogenesis Transmission gy Pathogen 9y
Rotavirus | Double-stranded | VP7 and VP4 induce Human-Gl tract | Pre-vaccine era: 2.7 million cases Rubella | Rubivirus, *Respiratory transmission | « Person-to-person via | Post-vaccine: incidence
RNA virus neutralizing antibodies > and stool per year “German | «Enveloped virus | of virus droplets declined dramatically
immune protection. Transmission: 95% of children infected by 5 yrs Measles” | with a single- * Replication in *No known temporal
Three concentric | Viral replication in the villous «Fecal-oral old stranded RNA of | nasopharynx and regional | pattern Postvaccine outbreaks led to
shells that epithelium of the small intestine. | +Person-to- positive polarity. | lymph nodes recommendations to
enclose 11 gene | Up to two-thirds of children with | person After vaccination implementation: +Single antigenic | + Possible transplacental Communicability: vaccinate susceptible
segments. gastroenteritis shows « Fomites Among children born during type. infection of fetus during | +7 days before to7 | populations, further
antigenemia and RNA detected 2015-2016, 73.6% viremia (CRS-congenital days after rash decreasing rubella and CRS.
The outermost | in serum. «Fall and winter rubella syndrome) onset
shell contains: (temperate Rotavirus vaccination coverage +Infants with CRS In 2004, endemic rubella
+VP7 (G-protein) | Infection may result in isotonic | areas) among U.S. children is lower than It causes: may shed virus for | declared eliminated in the
+VP4 (P-protein) | diarrhea by: other vaccines administered * Low-grade fever up to a year United States (fewer than 10
Decreased intestinal absorption | Communicability: | during infancy, (narrow age *Malaise cases rubella and 1 case
of: +2 days before | restrictions for the doses and * Lymphadenopathy CRS per year)
* Sodium onset of particularly the age restriction for *Upper respiratory Since 2012, all rubella cases
* Glucose diarrhea completing the series). symptoms before rash in imported
« Water

Decreased levels of:
«Intestinal lactase
+Alkaline phosphatase
«Sucrase activity

From The Pink Book: Course Textbook - 14th Edition (2021)

older children and adults
+Maculopapular rash 14 to
17 days after exposure
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Pathogenesis

Transmission

Rubella
“German
Measles”

CRS (Congenital Rubella syndrome):

gestation:

* Miscarriages

« Stillbirths

« Severe birth defects in infants

the first 12 weeks of gestation.

systems.
« Deafness

microphthalmia)
« Congenital heart disease.

Infection with rubella virus is most consequential in early

The risk of CRS is highest when a woman acquires rubella during

Congenital infection with rubella virus can affect many organ
« Congenital rubella syndrome includes:

« Eye abnormalities (cataracts, glaucoma, retinopathy,

Goal of vaccination is
to prevent CRS

From The Pink Book: Course Textbook - 14th Editon (2021)
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Pathogen

Epidemiology

Tetanus

Clostridium tetani
Anaerobic gram-
positive, spore-

forming bacteria.

Spores resistant to

heat and antiseptics

(can survive

autoclaving at 121°C

for 10 to 15 minutes

and phenol)

Bacteria

sensitive to heat and

oxygen.

Bacteria> exotoxins:

« Tetanolysin

«Tetanospasmin
(neurotoxin) and
causes the clinical
mani ions of

Enters body through

wound

« Spores germinate in
anaerobic conditions

«Toxin binds in central
nervous system.

* Interferes with
neurotransmitter
release to block
inhibitor impulses.

«Leads to unopposed
muscle contraction
and spasm

*The muscle stiffness
usually begins in the
jaw (lockjaw) and
neck and then

tetanus.

Spores are distributed in:
*Soil and manure-
treated soil

*Intestines and feces of
animals (horses, sheep,
cattle, dogs, cats, rats,
guinea pigs, and
chickens). Skin
surfaces

« Contaminated heroin.

+ Contaminated wounds

Peaks in summer
Tropical climate: Year-
round, but may rise
during wet seasons

« Pre-vaccine:500-600
cases/yr.

«Since the mid-1970s, ~50-
100 cases annually.

+In 2018, 23 cases were
reported with no deaths

From The Pink Book: Gourse Textbook - 14 Edion (2021)
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Pathogen

Pathogenesis

Transmission

Epidemiology

Varicella

Herpesvirus

«Enters through

(DNA) respiratory tract and
Primary infection | conjunctiva

results in *Replication in:
varicella «Nasopharynx

(chickenpox)
Reactivation of
latent infection
results in herpes
zoster (shingles)
Short survival in
environment

*Regional lymph nodes

«Primary viremia 4 to 6
days after infection

«Multiple organs infected
during viremia

«Secondary viremia with
viral skin infection after
replication

*VZV persists in sensory
nerve ganglia

« Person-to-person

«Direct contact with vesicular
fluid

«Inhalation of aerosols

«Peak in winter and early
spring

Communicability:

+1 to 2 days before onset of
rash until all lesions have
formed crusts

Pre-vaccine: All
persons acquired
varicella by adulthood

Since vaccine, varicella
incidence has declined
an average of 97%

From The Pink Book: Course Textbook - 14th Edition (2021)
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Pathogenesis

Transmission

Epidemiology

Zoster

+Herpes zoster is the result of

+During the primary (first) infection

reactivation of latent VZV infection.

« Person-to-person
«Direct contact with vesicular
fluid

permanently.

neurons.

(i.e. varicella), VZV travels to the
sensory ganglia where it resides

«In this latent form, replication is
suppressed by the host immune
system and VZV is noninfectious
but can reactivate to form intact
virions in the involved sensory

*Reactivated virions travel to
epithelial cells resulting in a rash
within the dermatome innervated
by the sensory nerve.

«Inhalation of aerosols

Communicability
« From rash onset until lesions
crust
«1/5 as infectious as varicella

«Estimated 1 million zoster
episodes occur annually in
us.

«Lifetime risk 32%

+Increasing age and
cellular
immunosuppression most
important risk factors

From The Pink Book: Course Textbook - 4th Edion (2021)
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Assessment:

Which of these vaccines is usually more challenging to achieve
proper vaccination numbers?

* Hepatitis B
« Tetanus
 Rotavirus
* Measles

RPTIER] Recommended Child and Adolescent immunization Schedule for Ages 18Years or Younger, United States, 2025

s e s
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m United States, 2025

Table 2 hedul dical Condition or Other indication, United States, 2025

25
Assessment: Concepts:
« Outbreak:
« Itis defined as 2-3 outbreak-associated cases (e.g., cases of the
» Which of these pathogens were acquired by almost everyone same serogroup unless found to be genetically unrelated by molecular
before vaccines were available? typing methods) in an organization (e.g., school, college, correctional
. facility) during a three-month period, or multiple outbreak-associated
* Hepatitis A cases with an incidence of disease that is above the expected
« Hepatitis B incidence in a community during a three-month period.
« Poliomyelitis
* Varicella « *parameters may vary depending on pathogen (this example is for
meningococcal), but always seeing — for a given time, target
population, within a specific location
W WeseVirginiaUniversity
27 28
Concepts: Concepts:
* Cluster: + Basic reproduction number (R,): How many new cases are generated by
« Aggregation of cases grouped in place and time that are suspected to one sick person (assuming there is no immunity to the disease).
be greater than expected number.
R 2 6 8 12 18
* Herd Immunity “community i t o 1. (N} byt
immunity”: Low immunization rate | Highimmunization rate | Key: " | N ‘ A *'\‘/rr f‘\\#//‘i ‘i\'\_}\‘///}"
" . Infected  Healthy my - L =
+ When a (':rltllca_l pomo_n of the‘ 28388:88" 0800 . Y "l i i“ ~t '/-;\' 1'//*\\" r:zf‘\F}i
community is immunized againsta |90 '88288 H Not vaccinated 1
contagious disease, most members |CO®CO®000C °
of the community are protected otetater tot Tetete ] -~ Eoola Smallpo Mpox Chickenpox Measles
against that disease because there |8g93eS5 855 seaes s [
is little opportunity for an outbreak. [900CO® coviD-19 | f conagious porson_§ inectos porson |
- RRrr ot ETIny i S e e
Betscn, C, Bohm, R. Ko, L. ot al. Nat W WeseVirginiaUniversity V- WeseVirginiaUniversity
Behav 1, 0056 (2017). https:/idoi.org/10.1038/541562-017-0056 SCHOOL OF PHARMAGY Image from ftopiciList-of-Most-Contagious-Di SCHOOL OF PHARMACY
29
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Concepts:

* Basic reproduction number (R,): How many new cases are generated by
one sick person (assuming there is no immunity to the disease).

* If Ry <1, each existing infection causes less than one
new infection >the disease will decline and eventually

Disease RO

Murnps 4234 die out.

Polio 57

Smallpox 57 - . .

Diphtheria | 6-7 « If Ry=1, each existing infection causes one new
Rubella | 67 infection - the disease will stay alive and stable, but
Pertussis _{ 12.17 there won't be an outbreak or an epidemic.

Measles 12-18

If Ry >1, each existing infection causes more than one
new infection >the disease will be transmitted
between people, and there may be an outbreak or
epidemic.

(There are some limitations — average population/ symptomatic/superspreaders...)

Concepts:

* Basic reproduction number (R,): How many new cases are generated by
one sick person (assuming there is no immunity to the disease).

Disease RO Threshold (%) Threshold is the proportion of population that need to be immune in
Mumps 4-7 75-86 order for an infectious disease to become stable. Threshold =1-(1/R;)
Palio 5-7 80-86 If fewer people are immune, the disease keeps spreading.

Smallpox 57 80-85

Diphtheria 67 85 Assumptions (uniform mixing, lasting immunity, no mutations)
Rubella | 67 | 83-85

Pertussis | 12-17 | 92-94

Measles 12-18 83-94

31

32

Assessment:
Disease RO |Threshold (%) Looking at this table, which of the following approaches
Mumps a7 75-86 can help to obtain herd immunity and prevent the spread
Polio 57 80-86 of measles?
Smallpox 5-7 80-85
Diphtheria 87 85
Rubella | 67 | 83-85 A. Aim to vaccinate 12-18 people in each
Pertussis 12-17 92-94 school/workspace
Measles 12-18 83-94

Assessment:

« Based on a real case in Pacific Islands — In 2019, the Samoan Ministry of Health declared
a measles outbreak. In 202, 5707 measles cases and 83 measles-related death were
reported. 87% of those deaths were from children younger than 5 years old.

« Looking at the graph (MCV- vaccine dose 1 and 2), can you identify which one could be a
contributing factor for the outbreak?

A. The target population coverage was below

B. Aim to vaccine 83-94% of the population uniformly -
. o " . N 40% in 2018
C. Aim to have 904’ of the elderly patients in a / B. Although the 2018 vaccination rate was
population vaccinated lower, everyone got their vaccine in 2013
D. Since threshold is 94%, there is only 6% of \ should have been protected
vaccination needed * C. The outbreaks are always been caused by
travelers
" — — D. Athird dose might be needed
Lance infectious Diseases, The, 2020-03-01, Volume 20, Issue 3, Pages 273-275
Concepts:
» Antigen drift vs. shift:
Antigen Drift Antigen Shift .
- - - " - - - — Objectives 2 & 3 :
Small changes in the genes of virus that Abrupt major change in the virus, resulting in

occurs over time as the virus replicates. new hemagglutinin and/or new neuraminidase
Viruses are very close to each other (sharing proteins.
same antigenic properties).

Immune system is able to recognize these This causes a new virus subtype so different
small differences and respond to it (cross- from the original, that there is not immunity
protection) against it.
Accumulation of small changes that with time, It can cause a pandemic.
modify the virus antigens.
Immune system may not be able to recognize it
-> Person gets sick again.
Major reason for “changing” flu vaccine each
year e

ity

Contrast the latest immunization recommendations by the
CDC (US Centers for Disease Control and Prevention)
Identify changes in immunization regulatory policies and

mandates at state and federal level.

WeestVi
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In WV, which vaccines can a pharmacist order and/or administer?

« West Virginia Rules permits pharmacists to administer all
CDC/Advisory Committee on Immunization Practices (ACIP)
recommended vaccines without a prescription (or by using an
order issued by themselves) to individuals ages 3 and over per
30-5-7(e)

WestVirg
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Extracted from

In WV, which vaccines can a pharmacist order and/or administer?

» West Virginia law permits pharmacists to order and
administer all CDC/Advisory Committee on Immunization
Practices (ACIP) recommended vaccines to persons ages 3
years and up based on the immunization schedule

Extracted from

37 38
In WV, which vaccines can a pharmacist order and/or administer? In WV, which vaccines can a pharmacist order and/or administer?
« For individuals ages 3 -17 years, the vaccine shall ONLY be
adm!nlstered prowc.jed the following are met: » Pharmacists are also permitted to administer vaccines in
* with parental written, informed consent; accordance with a prescription order from a healthcare provider
« provided there are no contraindications to that person for a person age 3 years and up.
receiving that vaccine; and
« after informing the patient and the adult caregiver
accompanying the patient of the importance of a well-child
visit with a pediatrician or other licensed primary-care provider
and referral for patients as appropriate.
ertraced fom ., WestVirginiaUniversity . . WestVirginiaUniversity
39 40
What are the regulations for pharmacy interns and technicians? Assessment:

* Under 30-5-7(e) and per §15-12, for ages 3 years and up pharmacy interns and
pharmacy technicians under direct supervision of a registered immunizing pharmacy
may administer:

« All CDC/Advisory C i on Immunization P i (ACIP)

vaccines to persons ages 3 years and up based on the immunization schedule.

For individuals ages 3 -17 years, the vaccine shall ONLY be administered provided the

following are met:

< with parental written, informed consent;

« provided there are no contraindications to that person receiving that vaccine; and

« after informing the patient and the adult caregiver accompanying the patient of the
importance of a well-child visit with a pediatrician or other licensed primary-care provider
and referral for patients as appropriate.

The pharmacy technician must have completed Board of Pharmacy approved training for
immunization administration, have valid CPR training, be registered with the Board of
Pharmacy as a registered immunizing pharmacy technician, and complete 2 hours of
continuing education related to immunizations each licensing renewal period

WestVirginiaUniversity
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Extracted from P

Which of these patients can be vaccinated by a pharmacist that
has a vaccination training/license?

* 18 yrs old
* 6 yrs old
* Any age
* 3 yrsold

41
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Assessment:

Which of these patients can be vaccinated by a pharmacist-
technician that has a vaccination training and supervised by a
pharmacist?

* 18 yrs old
* 6 yrs old
* Any age
* 3 yrs old

ACIP, CDC...are the same? And other organizations

« Center of Disease Control (CDC)

« Department of Health and Human Services (DHHS)

» Advisory Committee on Immunization Practices (ACIP)

* American Academy of Family Physicians (AAFP)

« American Academic of Pediatrics (AAP)

* American College of Obstetricians and Gynecologists (ACOG)
« Society for Maternal-Fetal medicine

« Vaccine Integrity Project (VIP)

Wese VirginiaUniversity
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Vaccine development and testing
Submission ta FDA for a Blologlcs
License Application

Vaccines and Related

Adviss
Biological Products d FOA licensure
Advisory Committee

ACP Adult

Advisory Committee "ACP Bourd of Regents |Advises| mmunization
ACIP | on immunization opidentior e | 4] aitiative
Pactices Physician

Advisory Board

Recommendations for use

Recommendations for use
MMWR: Morbidity and Mortality published in MMWR

published in Annals

ACIP

Established in 1960.

Committee of experts — selected by the US Secretary of Health and Human
Services (HHS)following application and nomination process

Experts on
*Vaccinology
<Immunology
*Pediatrics
«Internal medicine
*One voting member —consumers offering

Weekly report *Non-voting members and ex-officio members from other federal agencies
insurance or Medicare coverage |——»] Uptake and financing ] Advises CDC on vaccinations including:
* Who should receive it
=== +Precautions
From Smith JC et al. Annals of Intemal Medicine, 150 (1): 2009 WestVirginiaUniversity « Contraindications WestVirginiaUniversity
SCH00L OF PHARICY SCHOOL OF PHARACY
ACIP Assessment:

Review vaccine after FDA approval — seek for safety and efficacy at all ages.

Evaluates:
« Severity of disease
« Vaccine effectiveness in addressing burden
« Who receives vaccine
« Feasibility of implementation.

Making recommendation called ETR (Evidence to Recommendation framework) where it balances:
« Benefits and harms
« Type and quality of evidence
« Preference of the people affected
* Health economic analysis.

- ltis open to public (Access to last recording ACIP Sept 18-19 2025:
https://www.youtube.com/watch?v=_9ChY9SpPlY, )

Provides recommendation to CDC director — may approve, amend, or reject.
University.

Which of the following are responsibilities of ACIP?
« Evaluates the severity of disease
» Approves the vaccine after analyzing clinical trials
« Listen to the CDC and makes mandates

« Contact pharmaceutical companies requesting changes in
their package insert

47
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Timeline
* March 7: HHS announces a study to assess the repeatedly debunked claim
that vaccines are linked to autism

* May 20: The Food and Drug Administration (FDA) announces COVID-19
vaccines are recommended only for people over age 65, or 12- to 64-year-olds
with a qualifying medical condition, requiring randomized, controlled trials for
all healthy persons.

» May 27: HHS pulls recommendations for COVID-19 vaccines for healthy
children and pregnant women June 9: HHS plans to reconstitute the ACIP and
removes all 17 members

+ June 11: eight new members of ACIP
 August 27, 2025 — FDA — restricted COVID-19 approval

L

Iniversity
https://ivr.cidrap.umn.edu/ 2

Timeline

October 1, 2025: State of WV Department of Health Bureau for
Public Health

» COVID-19, influenza, and respiratory syncytial virus vaccines
remain the front line of defense and protection against each of
the viruses they target.

Wese VirginiaUniversity
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COVID-19 FDA label change COVID-19 FDA label change
« Each respiratory virus season, FDA approves updated seasonal « In previous years, where it was approved for everyone over the
COVID-19 vaccines based on the agency’s determination that age of 6 months. Linked here are approvals for Pfizer®,
its benefits outweigh its known and potential risks for the Moderna®, and Novavax® COVID-19 vaccines.
intended population.
+ FDA-approved drug label includes: . « August 27, 2025, the FDA approved 2025-26 COVID-19
« Indication for use, including the disease and population. vaccines with indications only for adults 65+ and people 6
months to 64 years old with conditions that put them at
high risk for severe illness.
WestVirginiaUniversity WestVirginiaUniversity
51 52
What these changes mean?
« If a patient meet the “on label” indication « Patients with high-risk condition
« should be able to receive vaccines in ways similar to past years
— through a pharmacist, physician, nurse, or other healthcare
prOVider. Approved age for high-risk conditions
Moderna’s SPIKEVAX® 6 mo and older
Pfizer's COMIRNATY® 5 years and older
Novavax’s NUVAXOID® 12 years and older
WestVirginiaUniversity WestViginiaUniversity
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High risk

» Asthma

« Cancer

« Cerebrovascular diseases

« Chronic kidney disease (Dialysis)

« Chronic lung disease (COPD, PE, PAH, Bronchiectasis, Interstitial lung
disease)

« Chronic liver disease (cirrhosis, autoimmune hepatitis)
« Cystic fibrosis

* DM type | and Il

« Disabilities (Down, ADHD, Fragile X-syndrome...

« full list of disabilities https://www.cdc.gov/covid/t l-care/underlying-conditions.html)

WestVirginiaUniversity

SCHOOL OF PHARMACY

High risk

Heart conditions

HIV

Mental health (Mood disorders including depression, schizophrenia)
Neurological conditions limited to dementia and Parkinson’s
Obesity (BMI >30 kg/m? or >95% percentile in children)
Physical inactivity

Pregnancy and recent pregnancy

Primary immunodeficiencies

Smoking (current and former)

Transplant

Tuberculosis

Use of corticosteroids/other immunosuppressants.

Wese VirginiaUniversity

SCHOOL OF PHARMACY
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Suagested hiah risk What are the implications for those not meeting the
99 g FDA criteria?
« Epilepsy « Patients not meeting “on label”
« Hemophilia . ;S);ggﬁcgﬁ label” different liability insurance and state-specific scope of
» Overweight (BMI >25 kg/m? but <30 kg/m?) . Ph.)ésilcj.ians — prescribe and administer off label. — Using clinical
. . guidelines.
* Sickle cell disease « Pharmacists, nurses, and other non-physicians — Challenge — the FDA
« Substance use disorder approval is narrower than ACIP recommendations.
* Most states link ability to administer COVID-19 vaccines to ACIP
recommendations and/or FDA label via state laws or regulations.
 Impact: 90% of COVID-19 vaccines were administered by pharmacists
in the past.
. ll&]éﬁjlgance coverage: Most minimum coverage requirements are tied to
WestVirginiaUniversity WestVirginiaUniversity
57 58

Vaccines administered in pharmacies vs. physician office
Number of claims/100,000 eligible persons and % share of adult* vaccines in pharmacy
vs. non-pharmacy medical settings

Pneumococcal vaccines administered in pharmacies vs. physician office

Number of claims/100,000 eligible persons and % share of pneumococcal vaccines for adults in pharmacy
vs. non-pharmacy medical settings
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Flu vaccine administered in pharmacies vs. physician office

Number of claims/100,000 eligible persons and % share of flu vaccines for adults in pharmacy
vs. non-pharmacy medical settings

Assessment:

Which of these conditions is considered high-risk for COVID-19
vaccination?

* BMI <20 kg/m?

« Patient with hemophilia

« Patient diagnosed with COPD and smoker
« Patient with a PMH of opioid use disorder

61
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Timeline

« August 27, 2025 — FDA — restricted COVD-19 approval

» September 19, 2025 — ACIP — recommends COVID-19
vaccines for individuals 6 mo, and older under shared clinical
decision making, and votes against requiring prescriptions.

 October 6, 2015- HHS approves ACIP recommendation.

« Provides- op to follow professional society recommendations —
tie to vaccine laws and protocols.

WestVirginiaUniversity
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What do other organizations say?

The CDC Advisory Committee on Immunization Practices (ACIP) has recommended that
administration of 2025-2026 COVID-19 vaccines to persons 26 months old be based on shared
clinical decision-making.

For persons <65 years old, the benefits of vaccination against COVID-19 most greatly outweigh
the risks in those who are at elevated risk for severe disease.

The American Academy of Family Physicians (AAFP) recommends that all adults, including
pregnant and lactating women, and all children 6-23 months old receive a COVID-19 vaccine
this season. They recommend vaccination of persons 2-18 years old who are at increased risk
of severe COVID-19.

The American Academy of Pediatrics (AAP) has recommended that all children 6-23 months old
and all children who have never been vaccinated against COVID-19 receive a 2025-2026
vaccine (not just those with risk factors for severe disease); it also recommends vaccination of
children who reside in long-term care facilities or other congregate settings and those with
household contacts who are at high risk for severe COVID-19.

The American College of Obstetricians and Gynecologists (ACOG) has recommended that all
pregnant and breastfeeding women be vaccinated against COVID-19. WestVirginiaUniversiy

SCHOOL OF PHARMACY
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How do | follow shared clinical decision-
making recommendations?

« Individually based and informed by a decision process between
the healthcare provider and patient or parent/guardian.
« This resource could be helpful:

« https://www.cdc.gov/acip/vaccine-recommendations/shared-
clinical-decision-making.html

« This app also helps with CDC recommendations and updates
« https://www.cdc.gov/vaccines/hcp/imz-schedules/app.html

How about in WV?

Those ages 6 months and older: vaccination for COVID-19 be determined by individual decision-
making. The pharmacist can be the provider providing the education to assist with the individual decision
making. Patient attestation is satisfactory and no additional documentation for conditions during the
individual (shared) decision making is necessary

Allindividuals over age 65 years and those under age 65 with conditions that put them at increased risk for
severe COVID-19 benefit the most from vaccination.

Those who are at increased risk of severe COVID-19 can be found here https://www.cdc.gov/covid/risk-
factors/index.html and includes a wide range of conditions and situations.

Education about the risks and benefits of the vaccine and provision of the Vaccine Information Statement
(VIS), as required by law, is important just as it is with all vaccines.

Pharmacists in WV may now proceed to order and pharmacists, pharmacy technicians, and pharmacy
interns administer as permitted by WV 15 CSR 12 to persons ages 3 years and older per CDC
recommendations with parental informed consent (ages 3-17 years) and with patient informed consent (ages
18 and older).
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Assessment:

According to the latest update on COVID—19 vaccination regulations,
which of the following scenarios is correct?

. Pfefl}ients can only receive COVID-19 vaccines at their physician’s
office

« Patients can only receive COVID-19 vaccines at a pharmacy if there
is a prescription from their PCP (primary care provider)
independently of their health condition

» Pharmacists and pharmacy technicians can order and administer
COVID-19 vaccines after a shared-clinical decision

« Pharmacists can order and administer COVID-19 vaccines after a
shared-clinical decision. Interns and technicians can only administer.

Challenge

« Unlike the COVID-19 primary series vaccination pioneered by
Operation Warp Speed (OWS) that reached an estimated nearly
85% of the U.S. adult population, just 23% of adults followed
the CDC’s most recent seasonal booster recommendation
according to its National Immunization Survey. The booster
shots prompted widespread risk-benefit concerns about their
safety and efficacy as the COVID-19 virus became endemic
following population-wide immunity acquired during the
pandemic and OWS.

Wese VirginiaUniversity
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Flu Seasonal Flu Vaccine
« U.S. influenza activity from 2025: « It is recommended that everyone 6 months and older who does
« Percent of tests positive peaked at ~32% in early February; In not have a contraindication receive a 2025- 2026 flu vaccine.
March ~19%. « This includes children, pregnant individuals, and adults.
« Influenza A(H3N2) influenza A(H1N1)pdmOQ9 viruses have co- « This year’s flu vaccines are trivalent and provide protection
circulated, with low circulation of influenza B viruses. against H1IN1, H3N2, and B/Victoria strains.
« High dose, recombinant or adjuvanted flu vaccine is preferred
+ As of March 1, 2025 the cumulative influenza-associated for people ages 65 and older and for some
hospitalization rate is 107.2/100,000 population.
WestVirginiaUniversity WestVirginiaUniversity
69 70
Seasonal Flu Vaccine- how are variants
selected
Infiuenza Positive Tests Reported to CDC by Public Health Laboratonies,
Natwonal Summary, 2024-25 Season, week endmg Mar 01,2025
‘Da:‘a‘mur&e’ .Fwﬂel ), Global rn;;um s.ur;mm.;(r u“o‘ ﬂ;xponse System (9 February 2025)
71 72
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Changes from 2024-25- Flu

« Updates for the 2025-26 season:

1. Antigenic composition of 2025-26 U.S. seasonal influenza vaccines

2. Food and Drug Administration (FDA) approval of FluMist® (LAIV3) for self-
administration or caregiver administration (not available in WV)

3. FDA approval of a change in age indication for Flublok® (RIV3) from 218
years to 29 years

4. anew ACIP recommendation that children aged <18 years, pregnant
women, and all adults receive seasonal influenza vaccines only in single-
dose formulations that are free of thimerosal as a preservative.

WeestVirginiaUnisersiry

OF PHARWACY

Changes from 2024-25- Flu

« Discussion of the unlabeled use of influenza vaccines in the
recommendations for persons with a history of egg allergy and for solid
organ transplant recipients aged 18 through 64 years.

« With regard to persons with a history of egg allergy, history of severe
allergic reaction (e.g., anaphylaxis) to the vaccine or any of its components
(which include egg for certain vaccines) is a labeled contraindication to
receipt of most trivalent inactivated influenza vaccines (I1V3s) and trivalent
live attenuated influenza vaccine (LAIV3).

« However, ACIP recommends that all persons aged 26 months with egg
allergy receive influenza vaccine.

« Any influenza vaccine (egg based or non-egg based) that is otherwise
appropriate for the recipient’s age and health status can be used.

WestVirginiaUniversicy
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Changes from 2024-25- Flu CDC data from 2024-25
« For solid organ transplant recipients aged 18 through 64 years,
the trivalent high-dose inactivated influenza vaccine (HD-1IV3) o,
and trivalent adjuvanted inactivated influenza vaccine (allV3) \/ O\
are approved for persons aged 265 years. :
» However, ACIP recommends that solid organ transplant
recipients aged 18 through 64 years who are receiving
immunosuppressive medication regimens may receive either . el
HD-IIV3 or allV3 as acceptable options, without a preference ~ ———
over other age-appropriate 11V3s or trivalent recombinant .
influenza vaccine (RIV3). . _ -
) hitps:/iwww.fda.govimedia/185799/download?attachment \‘{W(\ilg\[\l.!l "I‘“m“r‘\
75 76
Laboratory-Confirmed Infl A iated H UVIEW w
ry S Dl'"-_m" .?\\'r==
e
WestVirginiaUniversity WhstVirginiaUniversiry
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CDC recommendations

« For most persons who require only 1 dose of influenza vaccine for
the season, vaccination should ideally be offered during September
or October. However, vaccination should continue after October and
throughout the influenza season as long as influenza viruses are
circulating and unexpired vaccine is available.

« Vaccination during July and August is not recommended for most
groups because of potential waning of vaccine-induced immunity
during the influenza season particularly among older adults.

« However, vaccination during July or August may be considered for

any recipient if there is concern that later vaccination might not be
possible.

WestVirginiaUniversity
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CDC-ACIP recommendations

+ Most adults (particularly those aged 265 years) and pregnant women in the first or second
trimester. Vaccination during July and August should be avoided unless there is concern that vaccination later in the
season might not be possible.

+ Children who require 2 influenza vaccine doses. Children aged 6 months through 8 years who did not receive 22
trivalent or quadrivalent influenza vaccine doses before July 1, 2025, or whose influenza vaccination history is
unknown, require 2 doses of influenza vaccine for the season. These children should receive their first dose as early
as possible (including during July and August, if vaccine is available) to permit receipt of the second dose (which must
be administered 24 weeks later), ideally by the end of October.

Children who require only 1 influenza vaccine dose. Vaccination during July and August can be considered for
children of any age who need only 1 dose of influenza vaccine for the season. Although waning of immunity after
vaccination during the season has been observed among all age groups, fewer studies report this specifically among
children. Moreover, children in this group might visit health care providers during the late summer months for a medical
examination before the start of school, which represents a vaccination opportunity.

Pregnant women in the third trimester. Vaccination during July and August can be considered for women who are in
the third trimester of pregnancy during these months because vaccination has been associated in multiple studies with
reduced risk for influenza illness in their infants during the first months after birth, when they are too young to receive

influenza vaccine. For pregnant women in the first or second trimester during July and August, waiting until September

or October to vaccinate is preferable, unless there is concern that later vaccination might not be possible. .-, .

rialniversiy.
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CDC-ACIP recommendations

Children aged <18 years, pregnant women, and all adults should receive seasonal influenza vaccines
only in single-dose formulations that are free of thimerosal as a preservative.

« All persons should receive an age-appropriate influenza vaccine (i.e., one that is approved for their age),
with the exception that solid organ transplant recipients aged 18 through 64 years who are receiving
immunosuppressive medication regimens may receive either trivalent high-dose inactivated influenza
vaccine (HD-IIV3) or trivalent adjuvanted inactivated influenza vaccine (allV3) as acceptable options
(without a preference over other age-appropriate 11V3s or trivalent recombinant influenza vaccine [RIV3])

Except for vaccination for adults aged 265 years, ACIP makes no preferential recommendation for a
specific vaccine when more than one licensed and recommended vaccine is available. Among adults
aged 265 years any one of the following higher dose or adjuvanted influenza vaccines is preferentially
recommended: HD-1IV3, RIV3, or allV3. If none of these three vaccines is available at an opportunity for
vaccine administration, any other available age-appropriate influenza vaccine should be used.

LAIV3 is not recommended during pregnancy, for inmunocompromised persons, for persons with certain
medical conditions, or for persons who are receiving, have recently received, or are about to receive
influenza antiviral medications. LAIV3 should not be administered to persons aged <2 or >49 years.

WestVirginiaUniversity
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CDC-ACIP recommendations

Number of Doses, Route of Administration, and Dose Volumes:

« Children aged 6 months through 8 years who have received 22 previous
doses of trivalent or quadrivalent influenza vaccine 24 weeks apart before
July 1, 2025, should receive 1 dose of 2025-26 influenza vaccine. The
previous 2 doses are not required to have been received during the same
or consecutive influenza seasons. Children aged 6 months through 8
years who have not received 22 doses of trivalent or quadrivalent influenza
vaccine administered 24 weeks apart before July 1, 2025, or whose
influenza vaccination history is unknown, should receive 2 doses of 2025—
26 influenza vaccine 24 weeks apart

For children aged 8 years who require 2 doses of vaccine, both doses
should be administered even if the child reaches age 9 years between
receipt of dose 1 and receipt of dose 2. All persons aged 29 years need
only 1 dose of a 2025-26 influenza vaccine. WestVirginiaUniversity
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Assessment:

Which of these patients will be eligible to receive a LAIV3 vaccine
(nasal spray vaccine)?

A. Female patient in her 3™ trimester of pregnancy

B. A patient that received a kidney transplant 2 weeks ago
C. An infant of 1 yr. old since he is afraid of needles

D. A 20-yrs old male college student with no complications

CDC-ACIP recommendations

« Injectable influenza vaccines (i.e., inactivated and recombinant influenza vaccines) are administered i.m.

« FDA-approved dose volumes are 0.5 mL for all age groups, with two exceptions:
+ The approved dose volume for Afluria® (I1V3) is 0.25 mL per dose for children aged 6 through 35 months.
+ The dose volume for children aged 23 years and adults is 0.5 mL per dose.

+ The Afluria® 0.5-mL prefilled syringes should not be administered to children aged <3 years, and 0.25-mL
prefilled syringes are not available.

+ Because use of multidose seasonal influenza vaccine formulations containing thimerosal as a preservative is no
longer recommended, there is currently no ACIP-recommended formulation of Afluria® for children aged 6
through 35 months.

+ FDA-approved dose volume for Fluzone® (I1IV3) is either 0.25 mL or 0.5 mL per dose for children aged 6 through 35
months.

+ Children aged 23 years and adults should receive 0.5 mL per dose. 0.25-mL prefilled syringes are not available,
the Fluzone® 0.5-mL prefilled syringes can be used for all persons aged 26 months.

+ Use of multidose seasonal influenza vaccine formulations containing thimerosal as a preservative is no longer
recommended.

Wlest Virginialniversiy
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CDC-ACIP recommendations

« For persons who have had a severe allergic reaction (e.g., anaphylaxis) to a specific influenza vaccine,
further receipt of that vaccine is contraindicated. Per package inserts, all egg-based 11V3s and LAIV3
are contraindicated for persons who have had a severe allergic reaction (e.g., anaphylaxis) to any
influenza vaccine. Recommendations concerning consideration of non—egg-based influenza vaccines
for such persons depends on the type of influenza vaccine associated with the previous severe allergic
reaction. Providers also might consider consulting with an allergist to help identify the vaccine
component responsible for the reaction. Clinical settings in which vaccines are administered should be
equipped to recognize and manage acute allergic reactions.

Moderate or severe acute illness with or without fever is a general precaution for vaccination.

A history of Guillain-Barré syndrome within 6 weeks after receipt of a previous dose of influenza
vaccine is considered a precaution for the use of all influenza vaccines.

In addition to labeled contraindications for LAIV3 that are listed in the package insert, ACIP also
considers several other conditions to be contraindications or precautions to the use of LAIV3.

In addition, LAIV3 is not approved for and should not be given to persons aged <2 or >49 years.
W

FluMist (LAIV3).

In September 2024, FDA approved the nasal spray live attenuated influenza vaccine FluMist®
(LAIV3) for self-administration (for recipients aged 18 through 49 years) or administration by a
caregiver aged 218 years (for children and adolescents aged 2 through 17 years)

FluMist® for self-administration or caregiver administration is anticipated to become available
during the 2025-26 season via the FluMist Home program, through which consumers provide
information to determine their eligibility to order the vaccine

For persons who meet eligibility criteria to receive FluMist®, vaccine will be shipped under
temperature-controlled conditions to the address provided by the person placing the order.

ACIP recommendations, contraindications, and precautions for use of FluMist® for self-
administration or caregiver administration are the same as those for health care provider
administration

FluMist® will continue to be available for ordering and administration by health care providers.
W

VirginiaUniversity
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Flublok® (RIV3).

In March 2025, FDA expanded approval of Flublok® (RIV3), previously approved only for persons
aged 218 years, to children and adolescents aged 9 through 17 years.

The new labeled age indication for Flublok® is 29 years.

« Approval was based on a nonrandomized open-label study comparing immunogenicity and safety of
Flublok® Quadrivalent (RIV4) among children and adolescents aged 9 through 17 years with
immunogenicity and safety in adults aged 18 through 49 years.

Flublok® Quadrivalent met prespecified criteria for noninferiority of immunogenicity (lower limit of
the two-sided 95% CI of the geometric mean titer ratios between age groups of >0.667 and lower
limit of the two-sided 95% Cl of the difference in seroconversion rates of >~10% at day 29
postvaccination for all four viral components).

Among children and adolescents aged 9 through 17 years, the most common adverse reactions
(occurring in 210% of participants) were injection site pain (34.4%), myalgia (19.3%), headache
(18.5%), and malaise (16.1%).

Flublok® is not approved or recommended for children aged <9 years WestVirginiaUniversity

SCHOOL OF PHARMACY

Respiratory Syncytial Virus (RSV) Products

Protection for infants:

Vaccination during pregnancy with Abrysvo® given between 32-36 weeks
gestation between September and January.

Monoclonal antibody (nirsevimab or clesrovimab) given to infants less than 8
months old who are born during or who are entering their first RSV season.

Abrysvo® is only authorized for use once.

If a person has previously received Abrysvo® and is currently pregnant, the
infant should receive a monoclonal antibody after birth.

Immunization during pregnancy or administration of an RSV monoclonal
antibody is sufficient for infant protection with few exceptions.

WestVirginiaUniversity
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Respiratory Syncytial Virus (RSV) Products

« Nirsevimab can be given to infants younger than 8 months old born during
or entering their first RSV season, and children ages 8 months through 19
months who are at increased risk of severe RSV disease and entering
their second RSV season.

« Clesrovimab can be given to infants younger than 8 months old born
during or entering their first RSV season.

« Protection for older adults: There are three vaccines currently authorized
for use in older adults: Arexvy®, Abrysvo®, and mResvia®.

« Asingle lifetime dose of an RSV vaccine is recommended for adults age
75 and older and adults 50-74 who are at increased risk of severe RSV.
RSV vaccine is not currently an annual vaccine; eligible adults should only
receive one lifetime dose.

WestVirginiaUniversity
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Additional changes/recommendations from ACIP

« In addition to its recommendation for the CDC immunization
schedules, ACIP voted to recommend that all pregnant women
be tested for Hepatitis B.

« This test is covered across all insurance programs. The vote
encourages providers and health systems to increase the rates
of testing in pregnancy to assure that women with Hepatitis B
and their newborns can be properly cared for to reduce
transmission of the virus from the mother to the child.

WestVirginiaUnives
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Additional changes/recommendations from ACIP: Toddlers receive
protection from varicella (chickenpox) as a standalone immunization rather than in
combination with measles, mumps, and rubella vaccination.

The Committee also approved a resolution for the provision of immunization from measles,
mumps, rubella, and varicella (chickenpox) through the Vaccines for Children Program.

ACIP’s recommendation that toddlers through age three be immunized for varicella by
dal inati ini d at the same time as the MMR vaccine, rather than
the combination measles, mumps, rubella, and varicella (MMRV) vaccine.

The CDC Immunization Safety Office’s September 18 presentation to ACIP showed that healthy
12-23 months old toddlers have increased risk of febrile seizure seven to 10 days after MMRV
vaccination compared to those given separate immunization for varicella and measles, mumps,
and rubella (MMR). The MMRYV vaccine doubles the risk of febrile seizures without conferring
additional protection from varicella compared to standalone vaccination.

WestVirg
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Assessment:

What has been the reasoning of CDC to separate the varicella
vaccine from the MMR vaccine?

A. Titers showed that vaccinated kids were not producing enough
antibodies after the MMRYV vaccine

B. Fifty-percent of vaccinated kids experienced arrhythmias

C. Post-marketing reports revealed an increase of febrile seizure
when compared to MMR alone

D. Parents failed to comply with the vaccination regiment and
schedule all the vaccinations compared with MMR alone.

91 92
VIP- Vaccine Integrity Project (VIP)
Objectives 4: « PubMed, Embase, Web of Sciences
Identify factors for immunization hesitancy - ACIP reviews:
. . « COVID: June 2024- July 2025
and CcoO ntraSt W|th I|te ratu re. « Respiratory syncytial virus (RSV): August 2024-July 2025
« Influenza: August 2023- July 2025
Double independent review
Inclusion criteria — only US-licensed products, >10 participants
Excluded: pre-prints, animal studies, modeling studies, phase | trials
WestVirginiaUniversity ) o WeestVirginiaUniversity
CHOOL WY https://www.cidrap.umn.edu/vaccine-integrity-project SCHODL OF PHARMACY N
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VIP- Vaccine Integrity Project (VIP) VIP- Safety events
DISEASES SUBPOPULATIONS DOMAINS COVID VACCINE RSV VACCINE & ANTIBODIES | INFLUENZA VACCINES
CovID Pregnancy Epidemiology Myocarditis
Disease Burden (incidence, Guillain-Barré syndrome Guillain-Barré syndrome Guillain-Barré syndrome
hospitalization) -
Clinical impact (infection-fatality Immune thrombocytopenic
ratesm) purpura
RSV Pediatrics Vaccine Effectiveness (VE) Stroke Stroke Stroke
Influenza Immunocompromised Vaccine Safety Cerebral venous sinus
— " thrombosis
Older adults Co-administration: - -
Immunogenicity School absenteeism School absenteeism School absenteeism
Safety (AE, reactogenicity) Myocardial infarction Myocardial infarction
General adults
https://www.cidrap.umn.edu/vaccine-integrity-project Westirgnialniversiy https://www.cidrap.umn edu/vaccine-integrity-project WeseVirgiialniversty
95 96
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VIP- Safety events

 Pregnancy-Specific Outcomes:
* Gestational hypertension
* Preeclampsia/Eclampsia
* Preterm birth (<37 weeks)
* Placental abruption
* Small for gestational age
» Congenital anomalies
« Stillbirth
» Miscarriage

WestVirginiaUniversi
https://www.cidrap.umn.edu/vaccine-integrity-project ! :,'%‘-.‘f.:w;lv“‘“ ¥

Vaccination during pregnancy

* Why?
« Some infections are more severe during pregnancy.
« Infections during pregnancy may increase risks of:
« Stillbirth
* Preterm birth
« Other adverse birth outcomes
« Immunizations during pregnancy protects infant

Wese VirginiaUniversity
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https://www.cidrap.umn.edu/vaccine-integrity-project
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Shook et al. Front. Cell. Infect. Microbiol., 15 September 2021
Sec. Virus and Host
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Current observations/findings from VIP

« Pregnancy
* Immunocompromised
« Children

https://lwww.cidrap.umn.edu/vaccine-integrity-project \\{41\:,'%1,[1: ‘l,;il,““il sity
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Pregnancy studies findings

COVID | RSV | Influenza

Vaccine effectiveness 5 2
Vaccine safety 12 6 8
Epidemiology 1

Co-administration

Incidence Long-term COVID in 7% vaccinated vs. 12% non-vaccinated’

Incidence Influenza-associated ED and urgent care visits in 2023-24 was 46 % effective in vaccinated 2
MATISSE control trial — vaccine effectiveness preventing hospitalization (infants <3 mo, or 6 mo) — 70 and
55%34

Potential increased risk of preterm birth with RSVPreF (Abrysvo) if given early in pregnancy?®

All other pregnancy outcomes (stillbirth, gestational hypertension...) was similar or less than not receiving
immunization during pregnancy, 36

(refs- side footnote)
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H COVID | RSV
| nfa nt/Ch Ild Vaccine effectiveness 1 19 20

nf (ated halopathy (IAE) Vaccine safety 13

nfluenza associated encephalopathy ——

« Proportion of IAE: Epidemiology 3 4 6
2011-12= 14% Co-administration 1 2

2020-21= 05
2024-25= 13%

32 of 38 IAE history had not received age-appropriate seasonal influenza vaccination’

11 of 41 patients with IAE died from complications, 10 out of 11 had not received vaccination’.

RSV Vaccine Efficacy for all children’s- 32-92%?2

46-78% vaccine efficacy against hospitalization or ICU admissions due to influenza3

COVID-Baseline incidence of myocarditis following vaccination — higher incidence after 2" dose of primary
series. Lower incidence with subsequent booster doses®.

No safety signals with Guillain-Barre syndrome*

Combination — COVID+influenza — no increased tinnitus and no serious adverse events®.

RSV- nirsevimab — protective in hospitalization, ICU admission?.

Siverman and Cheronis. Annals of Chid Neurology Society. 3:247 (2025)
Munro et al. Lance Child Adolesc. Health 9(6):404-412 (2025)
Perez-Gimeno G, Euro Surveill. 202400619 (2024) Cosr\ I
Copland E et al. Nat. commun. 27;15:3822 (2024) WeseVirginial

Walter EB et al. JAMA 7(11): e2443166 (2024
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Immunocompromised coviD [ Rev

Influenza
Vaccine effectiveness 7 1 5
Vaccine safety 5 2
idemiology 1

Co-administration

Impaired (compromised) immunity leads to: 1 risk of infection, 1 risk of infectious complications | response to
vaccination (| vaccine effectiveness)

Vaccinations — protect against COVID, RSV and Influenza and hospitalizations?.
Lower vaccine effectiveness in BMT recipients, but still protects them more?.

Guillain-Barre syndrome - <1 case per 30,000 (Abrysvo) 2

Insufficient data = vaccine effectiveness for standard dose vs. high dose vs. adjuvanted influenza vaccine in
immunocompromised*

Fry et al. JAMA Netw Open 1:8(5):€258322
Almeida et al. Vaccines 13(3):328 (2025)

Lewis et al. J Infect Dis. 232:6262 (2025)

Mombeli et al. Ciin Infect. Dis. 78(1):48-56
hitps:/iwww cidrap.umn.edulvaccine-integrity-project
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Videos

+ ACIP latest meeting
hitps:/iwww.youtube.com/watch?v=WWidx\wi-PE

* hitps:/www.youtube.com/watch?v=_9ChY9SPPIY

Additional resources

How to speak o a vaccine sceptic: research reveals what works. Nature 642, 289-291 (2025)
doi: htps:/idoi.orgi10.1038/d41586-025-01771-2 (provides some diflerent alteratives to foster mindset changes)

+ Asystematc lerature review to clarify the concept of vaccine hesitancy | Nature Human Behaviour, Nature Human Behaviour volume 6, pages1634-1648 (2022)

Table shows key words/concems.

« Individual voices, collective health: a d 1 study to identify rivers of vaccination attitudes | Humanities and Socia) Sciences
H d Social Sciences 12, Article number: 568 (2025) (resulls help to ciassiy difer i ahsoagheq depeniing o
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attention
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