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Learning objectives

1. Identify and Recognize Vaccine History and
Fallacies

2. ldentify and summarize childhood and adult
vaccine schedules and the scientific basis of
these vaccines

3. Identify and review current and future
vaccine technology
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When a vaccine or some other heal
prevents a disease, it leads people to fo

that it prevents.
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Vaccine

* A substance used to stimulate immunity to
infectious disease or pathogen, typically prepa
an inactivated or weakened form of the causative
from its constituents or products
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Presenter Notes
Presentation Notes
.a compound that teaches your body’s immune system to recognize—and defend against—disease-causing cells and molecules
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Benefits of Vaccines

* Vaccines have saved millions of lives by reducing
the incidence or severity of many infectious
diseases.

* In developed countries, the incidence of many
diseases has dropped to virtually zero (e.g.
smallpox, diphtheria, tetanus).

* Vaccine-mediated prevention of childhood
mortality is considered the greatest .
public health success in history.
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History of vaccines

 1400°s — 1700’s
* People in many parts of the world have tried to

prevent illness by intentionally exposing healthy
people to smallpox lesions

* Inoculation —implanting pathogen into a person
to induce immunity against an infectious disease;
also called “variolation” (variolation from “la
variole” — Latin for smallpox)
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Presentation Notes
Inoculation – the act of implanting a pathogen, microbe, virus into a person to induce immunity against an infectious disease. Also called “variolation” from L word for smallpox 
(variolation from “la variole”)


First “western” example of vaccines

e 1721: Lady Mary Wortley Montagu brought smallpox
inoculation to Europe. Requested that her daughters be
inoculated against smallpox as she had seen in Turkey

* Anecdotal evidence - milkmaids that had gotten cowpox did
not get smallpox

e 1774: Farmer Benjamin Jesty —tests his hypothesis that
infection with cowpox could protect a person (his family) from
smallpox

 1796: English physician Edward Jenner expands on this
discovery and inoculates 8-year-old James Phipps with matter
collected from a cowpox sore. He had a local reaction and felt
unwell for a few days

e 1796 — 2 months later — Jenner inoculates Phipps with matter
form a smallpox sore. He remained in perfect health.
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Smallpox and c
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More history of vaccines

1806 — Napoleon and Thomas Jefferson
acknowledge Jenner’s work & endorse his
smallpox vaccine

e 1885 Pasteur successfully prevents rabies through
post exposure inoculations

* 1894 — Diphtheria bacteria isolated by Dr. Anna
Wessels Williams

* 1918-19 Spanish Flu epidemic kills 20-50 million
worldwide. US Military works to develop a
vaccine
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More history of vaccines

e 1937 Vaccine against yellow fever developed

* 1939 Bacteriologists Pearl Kendrick and Grace
Eldering develop vaccine for pertussis-
whooping cough (leading to DPT vaccine in
1948 with Loney Clinton Gordon)

e 1950’s — Race for Polio vaccine

e 1960’s — Race for Rubella vaccine

e 1970’s -1990’s — more vaccines for childhood
diseases
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Goal of vaccination

* Generate an immune response that will
eliminate the pathogen before any symptoms
of illness develop

e The best vaccines are those that:
o Prevent the pathogen from entering

o Immediately clear pathogens that do gain entry

* Booster immunizations are often necessary to
achieve and maintain immunity

U LSU NewOrleans

School of Medicine


Presenter Notes
Presentation Notes
 



Vaccines mimic the immune response

to infection

Infection
Germs enter the body.

CJ
()

e of

First Line of Defense Second Line of Defense Third Line of Defense

The innate immune system The adaptive immune system Memory B and T cells patrol the

is activated. Scavenger cells kicks in: B cells produce body, ready for the next encounter
destroy germs and activate antibodies and T cells detect with the same germ.

the adaptive immune system. and kill virus-infected cells.
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Innate & Adaptiv
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Criteria for a successful vaccine
program

When delivered well, vaccination programs can prevent infection
on a large scale.

Factors that affect how successful a vaccine program will be:

* Availability - Suitable vaccines must be affordable and
available in large amounts for mass immunization.

* Minimal side effects - The fewer the side effects from the
vaccine, the better the public acceptance.

* Infrastructure - Necessary resources for producing, storing,
and transporting the vaccine are essential, including advanced
technology and refrigeration.

* Administration - Proper and timely vaccine administration is
important, requiring trained healthcare workers

* Herd immunity - The goal is to vaccinate the majority of the
population to achieve herd immunity.
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Factors that may prevent the elimination of a disease:

Individual immunity failures - People with weak immune systems (babies, elderly
people, and patients with compromised immune systems) may not be able to
withstand vaccines, or may not develop an immune response.

Pre-immunity infection - Some individuals might contract the disease post-
vaccination but before immunity develops, becoming potential disease reservoirs.

Pathogen mutation and antigenic variability - Rapid antigenic changes due to
frequent mutations can make vaccines ineffective, as the immune system can no
longer recognize the pathogen's new antigens (e.g. with diseases like influenza).

Pathogen variety - With diseases like the common cold, the sheer number of
pathogen variants can make developing a universally effective vaccine nearly
impossible.

Pathogen hiding - Certain pathogens can evade the immune system by 'hiding'
inside cells or inhabiting hard-to-reach body regions like the intestines (e.g. with
cholera).

Psychosocial -Vaccine objections/hesitancy - Personal, religious, ethical, or
medical objections to vaccination can hinder disease eradication. Misinformation
can lead to reduced vaccination rates.
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Types of Vaccines

* |nactivated — used the killed version of the
pathogen that causes the disease

* Live attenuated —weakened, generally by
repeated culture passages (years)

* Toxoid vaccines (inactivated toxins)

e Subunit, recombinant, polysaccharide, &
conjugate vaccines

* Viral vector vaccines
 mMRNA vaccines
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Presentation Notes
a chemically modified toxin from a pathogenic microorganism, which is no longer toxic but is still antigenic and can be used as a vaccine.



Types of Vaccines

Inactivated — Hepatis A, Flu, Polio, Rabies

Live attenuated — Measles, Mumps, Rubella
Chickenpox, Rotavirus, Yellow fever, Smallpox, Cholera

Toxoid vaccines —Diphtheria, Tetanus

Subunit, recombinant, polysaccharide, & conjugate
vaccines — Hepatitis B, HPV, Hib, Whooping cough,
pneumococcal & meningococcal disease

Viral vector vaccines (Adenovirus, vaccinia, VSV —
Ebola and some Covid 19 vaccines

MRNA vaccines — Covid 19 vaccines
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Antigenic variability

* Vaccination relies on introducing a pathogen's antigens
into the body to stimulate an immune response.
However, some pathogens can change their antigens in a
process known as antigenic variability.

* Antigenic variability makes it difficult to develop vaccines
against some pathogens because if the antigens change
enough they will no longer be recognized by the immune
system. This means that memory cells produced from
vaccination against one strain will not recognize the
antigens from another strain.

e As aresult, vaccines need to be changed frequently to
provide protection against the most recent pathogenic
strains. (Flu)
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Effectiveness of Vaccinations

* Small percentage of recipients will respond
poorly

* Role of genetic determinants ?

* Herd Immunity

* Majority of population is immune, so chance of
susceptible individual contacting infected
individual is low
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Herd Immunity

* Factors affecting herd immunity

 Environmental Factors: crowded conditions, seasonal
variations

e Strength of Individual’s Immune System

* Infectiousness of Disease: greater the risk of infection, the
higher percentage of people need vaccines to attain herd
immunity (RO)

* When enough people are vaccinated, chance of germ
infecting the non-immunized population is small

e (Can lead to disappearance of diseases (smallpox)

* Vaccination no longer necessary
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Active Immunization

* Natural Infection with
microorganism or artificial
acquisition (vaccine)

e Both stimulate the proliferation of

After clearing the body

T and B cells, resulting in the » - of an invading organism,
formation of effector and memory the B-call retains memary

cells of its target and rests until
another infection occurs

* The formation of memory cells is
the basis for the relatively
permanent effects of vaccinations
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Two types of immunity exist — active and passive: Active immunity occurs when our own immune system is responsible for protecting us from a pathogen. Passive immunity occurs when we are protected from a pathogen by immunity gained from someone else



Common agents used for Passive

Immunization

Disease

Black widow spider bite
Snake bite

Botulism

Diphtheria

Hepatitis A or B
Measles

Rabies

Tetanus
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Agent

Horse antivenom

Horse antivenom

Horse anti-toxin

Horse anti-toxin

Pooled human immunoglobulin
Pooled human immunoglobulin
Pooled human immunoglobulin

Pooled human immunoglobulin
or Horse anti-toxin


Presenter Notes
Presentation Notes
 



Studying vaccine safety

1. Randomized, double-blind placebo-controlled study
* Participants receive either experimental vaccine or placebo. The person receiving the
injection and the care provider do not know to which group the participant belongs. The
sample size needs to be large enough to sufficiently answer the research question.
 Theresearchers then look at how many people contracted the disease, unseal the
groups, determine if there is a sufficient enough effect to recommend. -whether the
results are generalizable to others.
2. Subsequent iterations of a vaccine will compare a newer version of a vaccine to the “Standard
of Care” vaccine — not a placebo. It would be UNETHICAL to deprive persons of a known
preventative vaccine.
3. Systemic Review and Meta-Analysis
A.) Systematically locate as many papers as possible on a given subject, use criteria to
evaluate the quality of each study. Papers will be eliminated because do not meet the

criteria such as
They are not directly related to the topic at hand

They are not original research studies, but other types of papers such as case reports (which describe a finding
without performing a controlled study, or an editorial)

They are not peer-reviewed
B.) Use statistical analyses to evaluate & summarize what all the studies indicate on this
subject
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Vaccine ingredients

* Antigens - to stimulate the immune system

e Excipients —inactive substances
o Preservatives —help prevent contamination (thimerosal)
o Adjuvants —enhance the immune response (aluminum salts)

o Stabilizers —maintain vaccine effectiveness during storage & transport:
amino acids, proteins, sugars

o Other trace materials —residual ingredients from the manufacturing
process
e Other common ingredients
o Formaldehyde —used to kill/inactivate viruses, bacteria, & toxins
o Antibiotics — to prevent bacterial growth
o Water
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Presentation Notes
Excipients an inactive substance that serves as the vehicle or medium for a drug or other active substance.


COMMON COMPONENTS OF VACCINES

As well as the active components, vaccines contain a humber of other substances. This graphic examines these and the reasons for their inclusion.

ACTIVE COMPONENTS

A form of the virus, bacteria or toxin that causes the disease
is used as the antigen. This antigen is modified from the
original form so it no longer causes disease, but still illicits
an immune response from the body. To modify the disease-
causing agent, it can be treated with specific chemicals,
so it cannot replicate. It can also be treated so it does not
cause serious disease, or only parts of the disease-causing
agent that do not cause serious symptoms can be used.

0000000000000 000000000000000000000000000000

ADJUVANTS

Added to enhance the body’s immune response

Al(OH)3 to the vaccine. How they work isn’t entirely

ALUMINIUM HYDROXIDE Understood, but it's thought they help keep

antigens near the site of injection. This means they

AIPO can be easily accessed by the immune system cells.

4 There is no evidence of any serious adverse effects

ALUMINIUM PHOSPHATE  from adjuvants, though they can cause some minor
reaction near the injection site.
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ANTIBIUTICS

Q

GENTAMICIN NEOMYCIN

Antibiotics are used in the manufacturing process of the vaccine to
prevent bacterial contamination. They are later removed, and only residual
quantities remain in the vaccine after the production process.

STABILISERS

Vaccines need to be storable, so stabilisers
are added to ensure the various components
H remain stable and effective. A variety of
OH OH different stabilisers are used; either inorganic
SORBITOL magnesium salts such as magnesium sulfate
or magnesium chloride, or mixtures of lactose,
MgSO4 sorbitol and gelatin. Monosodium glutamate
MAGNESIUM SULFATE and glycine are also used in some cases.
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PRESERVATIVES

0" Na OH
S.,
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THIOMERSAL PHENOL PHENOXYETHANOL
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Preservatives help prevent contamination of vaccines. They are used
particularly in multi-dose vaccines. Thiomersal is a common preservative,
though its use declined in the late 1990s when vaccines were falsely linked
to child autism. This link was later shown to be an elaborate medical hoax,
and there is no link between thiomersal and autism.
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TRACE COMPONENTS

(] These are left-over from the vaccine production process.
Jk Though they are purposefully removed, residual

amounts remain. Formaldehyde is one such agent,
H H used to deactivate viruses and detoxify bacteria, but
amount remaining is several hundred times lower than

FORMALDEHYDE the smallest amount known to cause harm in humans.

© COMPOUND INTEREST 2015 - WWW.COMPOUNDCHEM.COM | Twitter: @compoundchem | Facebook: www.facebook.com/compoundchem @@@@
This graphic is shared under a Creative Commons Attribution-NonCommercial-NoDerivatives licence.
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“The dose makes the poison~

Paracelsus
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LETHAL DOSES OF COMMON CHEMICALS

LD, stands Tor ‘medisn lethal dess’, and & defingd as the amount of & substance

reguired to kill S0% of & test papulation of animals, expressed i mg per kg of Body
weght Human LD, values ane caloulated from these tests. For ethical reasons, tesrs
on animals to determine LD, are being phased out in favour of other mathods

Concerned about formaldehyde
in vaccines? Consider the pear...

The figures provided below are medan lechal doses. and are rough aveages for a body weight of 7S5kg, when
thie amownt specifed is taken ol at ance Actial figunes will vary depending on phwsical and medical condition

WATER

b LITRES
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PPEPEPPPPPEPEDDP
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The amount of formaldehyde in a vaccine is so tiny
that it doesn't even affect the naturally occurring
levels of formaldehyde in a child's blood.

Source: http:tinyurl.com/foodCHZ20 Refutations to Anti-Vaccine Memes
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Robert F. Kennedy, Jr., HHS Secretary

* Onan episode of Joe Rogan’s podcast. RFK Jr. informed Rogan’s listeners
that pharmaceutical companies “never do placebo-controlled trials.”

* NOT TRUE

* |ncrease in Autism cases — diagnostic criteria for autism (Autism Spectrum
Disorder) has

* Increased awareness, expanded definition

U LSU NewOrleans

School of Medicine



Thimerosal (Ethylmercury)

 Mercury —naturally occurring element that is found in the earth crust,
air, soil, & water. Released by volcanic eruptions, weathering of rocks,
burning of coal.

e Bacteria in the environment can change mercury to Methylmercury
which makes its way through the food chain to fish, animals, &
humans. At high levels, it is TOXIC to humans.

 Thimerosal contains Ethylmercury which is broken down & excreted
much faster than Methylmercury, so it does not accumulate in the
body & cause harm.

* Since these two types of mercury differ by only a single letter, people
are confused thinking they must be the same thing or very similar buy
they are not.

e Think of ethanol and methanol

 Thimerosal was REMOVED from childhood vaccines (Nov ‘97) with
exception of the flu vaccine
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" Vaccine misinformation —significant
threat to global health (2019)
World Health Organization (WHO)

1.

U Lsu
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Vaccine preventable
diseases are harmless

. Question trustworthiness of

healthcare authorities who
administer vaccines

. Alternative methods to

replace vaccination

. Effectiveness — vaccines
don’t work
. Safety —vaccines have more

risks that benefits
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Air pollution and climate
change
Noncommunicable diseases

Threat of a global influenza pandemic

Fragile and vulnerable settings, such as
regions affected by drought and conflict

Antimicrobial resistance

Ebola and high-threat pathogens

Weak primary care
Vaccine Hesitancy

Dengue

HIV
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The World Health Organization (WHO) identifies several factors that pose significant threats to global health. These include air pollution, climate change, non-communicable diseases, and the rise of antimicrobial resistance. Additionally, the WHO highlights the dangers of global influenza pandemics, weak primary healthcare, and vaccine hesitancy. 


List of popular misinformation about vaccines

 \accines cause Autism

 \accines cause the same disease that one iIs
vaccinated against.

« Vaccine preventable diseases are harmless
e Vaccines can cause harmful side effects
* Vaccines cause infertility

« Alternative remedies to vaccination
- Eating yogurt cures HPV
« Homeopathy can protect against measles

« Nutritional supplements/vitamins can protect
from measles, covid
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Presentation Notes
‘Nosodes’ (from the Greek nosos, disease) are biological preparations used in homeopathic medicine to prevent disease.

Homeopathy is an alternative medical system based on the idea that a substance that causes symptoms in a healthy person can be used to treat those same symptoms in a sick person, and the more the substance is diluted, the more potent it becomes. “like cures like”


More misinformation

* Vaccines could depopulate the earth — mRNA Vaccines
can alter DNA in the nucleus. (no, they stay in cytosol)

* Vaccines contain forbidden additives (Thiomersal,
Aluminum)

* Vaccines are part of a government/pharmaceutical
conspiracy

* Personal anecdotes amplified on social media

* Polio is not a real disease & is caused by environmental
poisoning (DDT)

« Covid 19 vaccines contain microchips to identify & track
people

U LSU NewOrleans

School of Medicine


Presenter Notes
Presentation Notes
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Feb 1998 Gastroenterologist Andrew Wakefield report
found a “genuinely new syndrome”—a link between the m
and rubella (MMR) vaccine and an increased risk of autism,
(Lancet 351, 637—641, 1998). “Science by press conference”

EARLY REPORT

lleallymphoid-nodular hyperplasia, non-specific colitis, and
pervasive developmental disorder in children

A SWakefleld, 5 H Murch, A Anthony, S Umnell. D M Casson, M Mailk, M Berelowitz, A P Dition, M A Thomson,
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P Hanvey, A Valentine, 5 E Davies, 1A Waiker-Smith

Summary

We ir a ive series of
children with chronic  enterocolitis  and  regressive
developmental disorder.

Methods 12 children (mean sge & years [range 3-10]. 11
boys) wers referred to @ pasdiatric gastroenterclogy unit
with 2 history of normal development followed by loss of
=cquired skills, including language, togsther with diarhoea
and abdominal pain. Children undenwent

Introduction
We saw seversl children who, after a g

5 -
assessment and review of developmental resords.
lleocalonoscopy and biopsy sampling, magnetic-resonance
imaging {MRI]. electroencephalography (EEG). and lumbar
puncturs wers done under sadstion. Barium follow-through
radicgraphy was dome where possitle. Bischemical,
i and i i profiles  were

examined.

Findings Onset of bshaviours| symptoms was sssaci
by the parents, with messles, mumps, and ru
vaccinstion in sight of the 2 childen, with meas
infection in one child, and otitis media in
childrsn had intestinal sbnormalitiss,

saven, but no granulomas.
autism (nine], disintegrati

focal neurological sl and EEG tests
wera narmal. Abn, re significantly
raised urinary acid compared with age
matched contro) hasmaglobin in four

children, children.

Interg il i ssocizted gastrointestinal
regression in a group of
. which was generally associated

<kills and intestinal
. bloating snd food

including detafle of immunisgtions and
5 diseases, and assessed the children. In 11
obined by the senior clinician (TW-5).
sychistic assessments were dome by
I (PH, MB) with HMS-4 criteria. Developmental
included a Teview of prospective developmentsl recards
Fonts, healih visitors, and general practitioners. Four
children did not underyo psychistric assessment in hospital; all
had been assessed professionally elsawhere, £o these Bsessments
were used as the bas for their behavioural diagnosis.

After bawal preparation, feocolonoscopy was performed hy
SHM or MAT under sedation with midaznlsm and pethidine.
Puired frozen and formakin-fixed mucosal hiopsy samples were
taken from  the temmingl ileum; ascending.  fransvesse,
descending, and sipmoid colons. snd from the recum. The
procedure was recorded by video or still images, snd were
compared with images of the previous seven consecutive
paediatric {feur nomal ies and three
on children with wlcernsive colitis), in which the physician
reportad normal sppearances in the terminal ilewm. Barium
follow-through radiography was pessible in some cases.

o under sedation, cercbral magnetic-resonance imaging
(MBL), elecroencephalogrephy (EEG) including visual, brain
stem suditory, and sensory evoked potentials (where compliance
made these possible), and lumber puncture were done.

Laboratory investigations
Thymid funcion, seum  longchain femy  scds, snd
cerebrospingl-fluid laceste were messured to exclude known
causes of childhood  meurodegenerative  disaase.  Urinary

Inflammatary Bowel Dissase Study Group, University Departments
of Medicine and Histopathology (A | Waketleld mcs, & Antnoay ma,
J Linetl pro, A P Dhillon urcraer, S E Davies vecran) and the
Unhversity of Paedlatric

(5 HMurchun, DM Casson wice, M Malik weep,

M A Thomson e J A WalkerSmith reoe,), Child and Adolescent
Psyohiatry (M Beraliowits Fickiaen), NeUralogy (B Hanvay Fics), ang
Radiology (4 Valentine mcw), Royal Free Hospitsl and School of
Medicine, London Nw3 208, UK

Comespandenca to: Dt A | Wakaflely

ic acid was measurad in random urine samples from
eight of the 12 children and 14 sge-matched and sex-matched
pormal contreds, by 8 modification of & technigque described
previously®  Chromatograms  were  scanned  disitally  on
computer, to analyse the methyimalonic-acid zones from cases
and conols. Urinary methylmalonic-acid concentrations in
patients and controls were compered by & tmo-sample ¢ test.
Urinazy crestinine was estimated by routine spectrophotometric
assay.

Children were screensd for antiendomyseal ansbodies and
boys were screenad for Fragile-X if this had nat heen dome

THE LANCET » ¥al 331 » February 28, 1998

637
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Timeline (The Guardian)

February 1998 The Lancet publishes Andrew Wakefield's study linking autism
to MMR, sparking a drop in uptake and a rise in measles

March 1998 Medical Research Council panel, ordered by government, finds
no evidence to support Wakefield's claim

December 2001 Wakefield leaves his post at the Royal Free hospital

February 2004 Brian Deer, Sunday Times reports parents of some children in
the study were pursuing a legal case against MMR makers and Wakefield
was being funded to investigate a link

March 2004 Ten of the 12 co-authors of the 1998 paper withdraw support for
Wakefield's autism-MMR link claim

2005 MMR uptake falls to 81%

June 2006 General Medical Council investigation begins into alleged
misconduct

July 2007 AW Appears at the GMC disciplinary hearings, denying misconduct

January 2010 GMC panel finds Wakefield guilty of serious professional
misconduct during research for his paper

February 2010 Lancet retracts Wakefield's paper

M‘EY 24, 2010 AW Struck off by the GMC (revokes his license)
LS NewOrleans
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An investigative journalist, Brian Deer, uncovered the fraud –The Sunday Times, 2004, 2006, 2007, 2009

https://www.theguardian.com/society/2010/may/24/andrew-wakefield-struck-off-gmc
2010 –UK General Medical Council revokes his medical license –he acted “dishonestly and irresponsibly and showed callous disregard” 



Timeline continued

* Small sample size (N=12); No controls

* Fraud —data selection, data manipulation

* Wakefield reportedly stood to earn SSSSS selling diagnostic kits for a
non-existent syndrome he claimed to have discovered.

 He also held a patent to a rival vaccine at the same time
 He had been employed by a lawyer representing parents in lawsuits
against vaccine producers

* Papersin medical journals - Lancet, JAMA refuted Wakefield’s
findings in early 2000’s

 BMIJ —several papers outlining the fraud & ethical problems in
the aughts

e BMIJ 2011 editorial: "it has taken the diligent skepticism of one
man, standing outside medicine and science, to show that the
paper was in fact an elaborate fraud"

U LSU NewOrleans
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An investigative journalist, Brian Deer, uncovered the fraud –The Sunday Times, 2004
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"Perhaps the most damaging
medical hoax of the 20th Century”

* Flaherty, Dennis K. (13 September 2011). "The vaccine-autism
connection: a public health crisis caused by unethical medical
practices and fraudulent science". The Annals of Pharmacotherapy
45 (10)1302—1304. doi:10.1345/aph.1Q318. ISSN 1542-

6270. PMID 21917556. S2CID 39479569.

“A Lie Can Travel Halfway Around the World
Before the Truth Puts On its Shoes”

Once the lies are believed, the damage has been done.
And continues to this day.
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https://en.wikipedia.org/wiki/Doi_(identifier)
https://doi.org/10.1345%2Faph.1Q318
https://en.wikipedia.org/wiki/ISSN_(identifier)
https://search.worldcat.org/issn/1542-6270
https://search.worldcat.org/issn/1542-6270
https://en.wikipedia.org/wiki/PMID_(identifier)
https://pubmed.ncbi.nlm.nih.gov/21917556
https://en.wikipedia.org/wiki/S2CID_(identifier)
https://api.semanticscholar.org/CorpusID:39479569

Cochrane Database of Systematic reviews 11/22/21

Vaccines for measles, mumps, rubella, and varicella in
children

e 138 studies, 23 million children up to 15 yrs

e 51 studies (10 million children) assessed efficacy; 87
studies (13 million) assessed unwanted effects

* One dose of vaccine 95% in preventing measles

* One dose of vaccine 72% effective in preventing mumps —rises to
86% after second dose

* One dose of vaccine 89% effective in preventing rubella; 95%
effective in preventing chickenpox

* The vaccine did not cause autism (2 studies 1,194,764
children), encephalitis (2 studies 1,071,088 children)
or any other suspected unwanted effect.

U LSU NewOrleans
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Presentation Notes
 Existing evidence on the safety and effectiveness of MMR and MMRV vaccine supports current policies of mass immunization aimed at global measles eradication in order to reduce morbidity and mortality associated with measles mumps rubella and varicella. Campaigns aimed at global eradication should assess epidemiological and socioeconomic situations of the countries as well as the capacity to achieve high vaccination coverage.

Used randomized control trials (RCTs); controlled  clinical trials (CCTS); prospective & retrospective case-controlled studies
 2 authors independently performed data extraction, a  third reviewer checked data extraction and arbitrated diffences 

https://www.cochranelibrary.com/en/review/about-cochrane-reviews

e Viruses
e Bacteria
 Parasites
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Viral

DNA u;irum

( Double-stranded )

\

1:_ Enveloped )

Hepadnaviruses (C)
Herpesviruses (L)
A Poxviruses (L)

v
(:_ Unenveloped J

Adenoviruses (L)
Papillomaviruses (C)
Polyomaviruses (C)

( Single-stranded )

v

( Unenveloped :l

Parvoviruses (L)

RNA viruses

(G A via ONA)
Y Y
[ Unenveloped ) ( Enveloped ) ( Enveloped ) ( Doublecapsid ) (  Enveloped )
Caliciviruses Coronaviruses Arenaviruses (S) Reoviruses (3) Retroviruses
Picomavirnuses Flaviviruses Bunyaviruses (S)
Togaviruses Filoviruses
Orthomyxoviruses (S)
Paramyxoviruses
B Rhabdoviruses
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Positive-sense
single-stranded RNA virus

« |n the host cell,
the positive-
sense RNA of the
virus is directly
translated into
viral proteins.

* |t is 5'-to-3" as
the host mRNA.

« Since the host
ribosome moves
from 5’ to 3" for
translation, the
positive-sense
single-stranded
RNA is directly
used for protein

\g Negative-sense
single-stranded RNA virus

» These viruses
contain negative-
sense RNA as
genetic material

* It is not readable by
the host ribosome.

« First, the negative-
sense RNA (3'-to-5')
is converted into
positive-sense RNA
(5'-to-3") by viruses
RNA-dependent
RNA polymerase.

» The positive-sense
RNA then functions
as mRNA and is

synthesis. translated into
protein by the
ribosome.
O LSUHealthNewOQOrleans
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HUMAN DNA VIRUSES HUMAN RNA VIRUSES

Parvovirus e Picomavirus

2 &
Bacteriophage M52 S

[Fapovavirus @& .
Bactenophage M13 @  Togavirus

Adenovirus ﬁ Tobaceco mosaic virus @ Coronavirus

[Herpesvirus .
Bactenophage T2 m HnESECus

Fl:l}{\l'll'l.IE . . @ Paramyxovirus

Reovirus

Escherichia coli (6 um long)
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First isolated in 1909 (Landsteiner) and structure elucidated by
Rosalind Franklin

+ stranded RNA genome —directly translated into protein

Infection occurs by fecal-oral route; virus is ingested and
replication occurs in Gl tract

Survives the acidic conditions in stomach & spreads through
lymphatics
Binds to CD 155 on the cell surface present on most human cells

Targets motor neurons in the anterior horn of the spinal cord and
brain stem (mechanisms by which poliovirus enters the CNS are
poorly understood)

Mainly affects children under 5
One in 200 get irreversible paralysis. Of those 5-10% die
There is no cure for polio, it can only be prevented

e 2 vaccines— inactivated/killed (injection) & live attenuated (oral)
U LSU NewOrleans
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• Positive-sense (+) RNA
a. Same sequence as messenger RNA (mRNA)
b. Directly translated into protein



Specific strains of each serotype are used to prepare vaccines against polio. Inactive polio vaccine is prepared by formalin inactivation of three wild, virulent reference strains: Mahoney or Brunenders (PV-1), MEF-1/Lansing (PV-2), and Saukett/Leon (PV-3). Oral polio vaccine contains live attenuated (weakened) strains of the three serotypes of poliovirus. Passaging the virus strains in monkey kidney epithelial cells introduces mutations in the viral IRES, and hinders (or attenuates) the ability of the virus to infect nerve tissue

The presence of CD155 is thought to define the animals and tissues that can be infected by poliovirus. CD155 is found (outside of laboratories) only on the cells of humans, higher primates, and Old World monkeys. Poliovirus is, however, strictly a human pathogen, and does not naturally infect any other species (although chimpanzees and Old World monkeys can be experimentally infected).[40]


Poliovirus was first isolated in 1909 by Karl Landsteiner and Erwin Popper.[35] The structure of the virus was first elucidated in 1958 using X-ray diffraction by a team at Birkbeck College led The anterior horn of the spinal cord is the location within the spinal cord's gray matter that contains the cell bodies of motor neurons. These motor neurons, also known as alpha motor neurons, send signals to skeletal muscles, enabling movement. Damage to the anterior horn can result in weakness or paralysis of the muscles innervated by those affected neuron by Rosalind Franklin,[79][80] showing the polio virus to have icosahedral symmetry.[


Pathogenesis
replicates in oropharynx and small intestines and spreads to the central nervous system via bloodstream
destroys the anterior horn of the spinal cord, causing lower motor neuron cell death



Post Poli

MUSCLES COMMONLY WEAKENED BY POLIO

der muscles
muscles behind
arm [weakness
muscles that ﬂﬂi;hltmn;
straighten
or bend hip, back muscles
or that (either side
spread of of backbone)
close legs
thumb

muscles muscles
that
straighten
knee

contractures
causing
tight cords
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Post-Polio Syndrome (PPS):
.Opens in new Taba condition that affects polio survivors many years (typically 10-40 years) after they initially recover from the infection. It's characterized by a further weakening of muscles, including those that were initially affected and those that were not. 
Muscle Atrophy:
.Opens in new tab The loss of muscle mass and size, often resulting from nerve damage or lack of use. 

Since there's no cure, treatment focuses on managing symptoms and improving quality of life. This may include physical therapy, pacing techniques to help with fatigue, pain management (medications), and supportive devices like braces or wheelchairs. 



ETIOLOGY
Pathogenesis
replicates in oropharynx and small intestines and spreads to the central nervous system via bloodstream
destroys the anterior horn of the spinal cord, causing lower motor neuron cell death



Lab

 CSF

e I protein

* normal glucose

* I white blood cells

* Presence of viral RNA
e viral isolation

* stool

* Throat

* Making the diagnosis
* based on clinical presentation and laboratory studies
O LSUHealthNewOQOrleans
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Polio Management approach I

 Mainstay of treatment is supportive care
* Management is focused on vaccine and prevention
* Physical therapy and occupational therapy

* Respiratory support -disease progressmn to
respiratory system o

School of Medicine




Polio

* Mainly affects children under 5
* Onein 200 get irreversible paralysis. Of those

5-10% die
* There is no cure for polio, it can only be 2 200
ted oS 005000 9055
prevente A AL PO

e 2 vaccines —inactivated injection, IPV & live
attenuated oral, OPV

 Global Polio Eradication Initiative started in
1980’s— WHO, UNICEF, CDC, Gates Foundation

e As of 2024, Afghanistan and Pakistan are the
only 2 countries where polio is endemic

O LSUHealthNewOrleans
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Recommended childhood vaccines

« Hepatitis A/Hepatitis B

* Rotavirus

* Diphtheria

 Tetanus

» Pertussis

« Haemophilus influenzae type b

(Hib)
® F)()li() N ST
Pneumococcal disease Go to a cemetery.
« Measles See all the baby graves there
from before the 1950s & 1960s?
* Mumps Then, hardly any.
 Rubella That’s when people started
. : vaccinating their kids.
G 23 If you are unsure, the answer is,
* Influenza literally, written in stone.
« Covid 19

* Influenza (flu)
Meningococcal

U_LSIH B NewOQOrleans

School o



12 =0 Bl Recommended Child and Adolescent Immunization Schedule for Ages 18 Years or Younger, United States, 2024

These recommendations must be read with the notes that follow. For those wheo fall behind or start late, provide catch-up vaccination at the earliest opportunity as indicated by the green bars.
To determine minimum intervals between doses, see the catch-up schedule (Table 2,

Vaccine and other Immunizdng agents

Raesplratory syncytial vins
(RSV-mAb [Nirsavimab])

Hepatitlz B (HepB)

Rotavirus (RV): RV1 (2-dose serles),
RVS (3-dose serles)

tetanus, acallular pertussis
[DTaP <7 yrs)

Prwumococcal conjugate
[PCV15, PCV20)

Inactivated poliovirus
(IPV <138 yrs)

COVID-19 {1vCOV-mRNA, TvCOV-aPs)

Influenza (V4]

Influenza [LAIVA)
Maasles, mum ps, ubella (MMR)
Varicella (VAR)

Hepatitls A (HepA)

Totanus, diphthaera, aceliular pertussis
[Tdap =7 yrs)

Human papillomavinus (HPV)

Meningococcal [MenACWY-CRM =2 mos,
ManACWY-TT z2years)

Meningococcal B

[MenB-3C, MenB-FHbp)

R yneytial virus vaccne
(RSY Chryova) T

Dengue [DENACYD; 9-16 yrs)

Mpox

Birth Imos | 12mos | 15 mos | 18mos |‘|9—25mu:rsf 2=3yrs | 4-Gyrs I.’-’-1I:I:.lu|‘|1-12;.'rs }5--15yr1| 16yrs |17=18yrs




1. MMR (measles,
MMRV (measles, mum
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1. Measles virus (R

* Enveloped helical capsid, linea
sense RNA

* Highly contagious
* 1stvaccine 1963

O LSUHealthNewOrleans
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https://www.cdc.gov/measles/about/history.html#:~:text=In%20the%209th%20century%2C%20a,status%20for%20over%2020%20years.
Measles is called Rubeola 


 



RO: R zero or R naught

* Has to do with
“infectivity”

e Particularly high
for Measles
e Measles can live

on surfaces for up
to 2 hours

Q LSUHeslthNewOrleans
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The number of people that
one sick person will infect (on
average) is called RO. Here are the
maximum RO values for a few viruses.

‘ o 1918 flu, COVID-19
Ebola ——@ (pre-vaccine)
2 people e— 3pecple 2V &
7.1

@ ‘ v, I 9
T SARS
i'i4people .i‘ .
e
. '!i!i!’

S o ? ? "0
"" ©—— Chickenpox "
"' 12 people
oiomMumFt)s_. o@e 2 o

people
2:%. & ® "'i"'
o1  Measles efe
' ' ' 0—18people""
ooooo'o'o
et ¢ YO
®
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Measles Pathogenesis

* Virus contains the F (fusion) protein

* Can induce cell-to-cell fusion, creating multi-
nucleated giant cells

* Helps mediate virus and cell membrane fusion,
ultimately resulting in infection of the host cell

 Hemagglutinin (HA) protein helps the virus
attach to the host cell

* Virus replicates in epithelial cells in the
respiratory tract and lymph nodes

U LSU NewOrleans
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Measles History

* 1954 Measles virus isolated from 13 yr old boy
* Was used to make vaccine (live, attenuated)

e Estimates for U.S. before vaccine became
available (1963):
e 3-4 million infected each year
e 400-500 people died
e 48,000 were hospitalized
e 1000 suffered encephalitis

U LSU NewOQOrleans
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Symptoms

* Prodrome-“3C’s

”

10-12 days post exposure, lasts 2 -4

days
* High-grade fever
 Cough

* Conjunctivitis
* Coryza - inflammation of the mucous membrane in the
nose —runny nose
 PEAK INFECTIOUS TIME
* Physical exam

* Koplik spots (buccal mucosa with bluish white
macules with background of bright red —may occur
before rash

e pathognomonic for measles

* Confluent maculopapular rash 3-7 days after onset of
Prodromal symptoms

e startsin the head and neck and spreads downward to

trunk
* initially blanching with pressure in the first few days ()
e excludes palms and soles

* Lymphadenopathy 'R | \f

School of Medicine

ol *
After 2-4 days, measles virus
infects local lymphatic tissues



Presenter Notes
Presentation Notes
In medicine, a prodrome is an early sign or symptom that often indicates the onset of a disease before more diagnostically specific signs and symptoms develop. More specifically, it refers to the period between the first recognition of a disease’s symptom until it reaches its more severe form.   Prodrome is often mistake for a cold or URI



https://www.google.com/search?sca_esv=6f4cffb8fcc6cffb&rlz=1C1CHZO_enUS939US939&sxsrf=AHTn8zpy8r7GYyN6mbP4TX6HoMx5QilItA:1746546550754&q=inflammation&si=APYL9bt3AE6pJgWWTjOhQnnrwEtIAXr7Fv32a9951lYO2M5nCGfTVjtC52Mn8zHJ9tMNRASwN-Ibr7JpVfafnpn_rnm78wLCkDGHsFSWPpKRQ1KfidzcWI4%3D&expnd=1&sa=X&ved=2ahUKEwjJg_f1mI-NAxUHHUQIHQWNETsQyecJegQIHhAQ
https://www.google.com/search?sca_esv=6f4cffb8fcc6cffb&rlz=1C1CHZO_enUS939US939&sxsrf=AHTn8zpy8r7GYyN6mbP4TX6HoMx5QilItA:1746546550754&q=mucous&si=APYL9bv6NZfDtNd4vqOHf1pb5ALyYR6gh0s5-F2wgdutXsvhy8FcFq8V2X9h1Uei8Ypv6hFs31KeyaKUXaQfhaIb7eSseuw9Vg%3D%3D&expnd=1&sa=X&ved=2ahUKEwjJg_f1mI-NAxUHHUQIHQWNETsQyecJegQIHhAR

Complications

* Encephalitis
e Giant Cell Pneumonia

* Subacute Sclerosing Panencephalitis
e Can present years later

* Neurodegenerative — initially memory loss, irritability,
behavior changes. Progresses to motor dysfunction —
ataxias, seizures, monoclinic jerks

* MRI— Multiple white matter hyperintensities,
scarring, & cerebral atrophy

e Poor prognosis — fatal 1-3 years

U LSU NewOQOrleans
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Measles
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The rash usually appears about 14 days after a person is exposed. The rash spreads from the head to the trunk to the lower extremities. Patients are considered to be contagious from 4 days before to 4 days after the rash appears. Sometimes immunocompromised patients do not develop the rash.


B
Confirmed US Measles cases ‘
1/1/25 -4/17/25
o S
Bl 100-249
B 50-99
] 10-49
O1-9
[Jo
U LSU NewOrleans
School of Medicine Mathis AD, Raines K, Filardo TD, et al. Measles Update — United States,

January 1-April 17, 2025. MMWR Morb Mortal Wkly Rep 2025;74:232—-
238. DOI: i


Presenter Notes
Presentation Notes
An acute febrile rash illness with laboratory confirmation of measles or a direct epidemiologic link to a laboratory-confirmed measles case.
Mathis AD, Raines K, Filardo TD, et al. Measles Update — United States, January 1–April 17, 2025. MMWR Morb Mortal Wkly Rep 2025;74:232–238. DOI: http://dx.doi.org/10.15585/mmwr.mm7414a1.   
 


http://dx.doi.org/10.15585/mmwr.mm7414a1

TABLE. Selected characteristics of patients with reported measles —
United States, January 1-April 17, 2025*
No. of measles cases (%)
International

Characteristic Total importations  U.S.-acquired

Total measles cases 800 (100) 48 (6) 752 (94)

Age group, yrs

<5 249 (31) 17 (35) 232(31)

5-19 304 (38) 6(13) 298 (40)

=20 231 (29) 22 (46) 209 (28)

Unknown 16 (2) 3(6) 13(2)

Measles vaccination status

Unvaccinated or unknown 771 (96) 43 (90) 728 (97)

Vaccinated, 2 doses 19 (2) 4(8) 15(2)

Vaccinated, 1 dose 10(1) 1(2) 9 (1)

Measles vaccination status (excluding Texas residents)

Unvaccinated 162 (77) 30 (68) 132 (80)

Unknown 30(14) 9 (20) 21(13)

Vaccinated, 2 doses 12 (6) 4(9) 8 (5)

Vaccinated, 1 dose 6 (3) 1(2) 5(3)

Residency

U.S. resident 790 (99) 44 (92) 746 (99)

Outcome

Hospitalized 85(11) 15(31) 70(9)

Died? 3(3.8) 0(—) 3(4.0)

Vaccination status of hospitalized patientsS

Unvaccinated 56 (66) 11(73) 45 (64)
0 LSUHealthNewOr Unknown 28 (33) 3 (20) 25 (36)

School of Medicine Vaccinated, 1 dose 1(1) 1(7) 0(—)




Protect your child

from measles

Ieasles is still common in many parts of the world.
. Unvaccinated fravelers who get measles in other
countries contfinue to bring the disease into the
United States.

Give your child the best protection against measles with two doses
of measles-mumps-rubella [MMR) vaccine:

——

J 7 st N\ ~ ond

/ dose at \ [ doseat )

1 12-15 ) | 4-6 )
\.months / \_Yyears Y.

:\'s“‘-_..____,_r-‘ M —

Traveling abroad with your child?]
Infants é to 11 months old need 1 dose of measles vaccine before
traveling abroad. Children 12 months and older should receive
2 doses before travel. Check with your pediatrician before
leaving on your frip fo make sure your children are protected.

VACCINATION COVERAGE

measles outbreaks

O LSUHealthNewOQOrleans
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2. Rubella virus

* Enveloped, single-stranded, positive-sense RNA
virus; lcosahedral capsid

« Causes rubella (German measles)

* Transmission via respiratory secretions or
placentally

* |ncidence —decreased due to vaccine, still found in
parts of the world

e Vaccine race in mid 60’s. First licensed in 1969

U LSU NewOrleans
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Rubella (German IVIeas :

* Infection during pregnancy, can cause
congenital rubella syndrome in infants

* Triad of symptoms

e Sensorineural deafness (58%)

* Eye abnormalities —glaucoma, cataracts,
retinopathy, microphthalmia (small eyes
with anatomic malformations) (43%)

e Congenital heart disease — pulmonary
artery stenosis and patent ductus
arteriosus (50%)

e Other —intellectual disability, microcephaly,
low birth rate, extramedullary hematopoiesis
hepatomegaly, Thrombocytopenic Purpura

O LSUHealthNewOrleans
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 Extramedullary hematopoiesis:
 
This refers to the production of blood cells outside of the bone marrow, such as in the skin. 
Blueberry Muffin Rash:
This rash, characterized by blue or purple macules and papules in the skin, is a manifestation of extramedullary hematopoiesis. 
Complications
Vertical transmission to fetus
congenital rubella syndrome
Thrombocytopenic purpura
Guillain-Barré syndrome


Do not blanch and have a tendency to occur on the head, neck and trunk.[1] They often fade by three to six weeks after birth, leaving brownish marks.[3] When due to a cancer, the bumps tend to be fewer, firmer and larger    The condition can occur following infection of an unborn baby with rubella, cytomegalovirus, toxoplasmosis, or coxsackie virus.[4] Other viral causes include parvovirus B19 and herpes simplex. The blueberry muffin rash was originally considered pathognomonic of congenital rubella, but it is now considered to be potentially associated with many other intrauterine infections, hematologic diseases, and malignancies.[3] Other TORCH infections that can cause this rash include cytomegalovirus,[5] herpes virus, and toxoplasma. Bloo



Clinical Presentation

QOccipital

o S t Suc?;r::zljl— 3 S .ee T Submental
Y|I|p OlIIS Posterior ' il

cervical =~

Supraclavicular

Submaxillary
Tonsillar

* Low-grade fever

* Polyarthritis and polyarthralgia -more common in
adult females - fingers, wrists, and knees are most

commonly involved

* Physical exam
* Lymphadenopathy before the rash

* Fine pink non-confluent maculopapular rash
e Starts on face and spreads to trunk & extremities
* |tchy, desquamates resolves in 3 days
e Petechial rash on soft palate

U LsuOrichitis Orleans
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postauricular lymphadenopathy is classic
may also have posterior cervical and suboccipital lymphadenopathy



Labs, Diagnosis & Management

* Detection of rubella-specific immunoglobulin M or G

* Detection of virus on reverse transcriptase-
polymerase chain reaction

 Making the diagnosis - based on clinical presentation
and confirmed with laboratory studies

* Supportive care —fluids, antipyretics, analgesics

* Prevention with vaccines

U LSU NewOrleans
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3. Mumps virus (paramyxovirus)

Helical capsid, linear single stranded negative sense RNA
genome

Transmission via respiratory secretions — coughing,
sneezing, sharing drinks

Most common cause of acquired deafness until vaccine
(1968) - live attenuated vaccine

Two randomized placebo -controlled trials showed that it
worked.

Mumps cases fell from more than 150,000 in 1968 to 357
in 2024, according to CDC data.

In late April, HHS Secretary Robert F. Kennedy Jr. made the
bold claim that "the mumps part" of the measles, mumps,
and rubella (MMR) vaccine "has never worked."

U LSU NewOrleans
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Mumps virus

Prodrome — headache, fever, fatigue, malaise,
decreased appetite

Classic hallmark painful swelling of the jaw
(parotid salivary gland)

Mostly children 2-12
Adolescents & adults have more severe symptoms

Highest incidence in winter and spring, crowded
conditions

Usually mild, but can have serious complications —
deafness, meningitis, encephalitis, thyroiditis,
inflammation of ovaries, testes

Can cause aseptic meningitis and pancreatitis
Treatment —supportive care
Prevention with vaccine

Mumps outbreaks in recent years —not getting
vaccine

School of Medicine
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How is mumps treated?

-

0O

Use ice or heat to ease
swelling and discomfort.

Non-aspirin medications such
/ acetaminophen and ibuprofen can be
Q used to bring a fever under control and
g ’ help with pain from swollen glands.

Drink plenty of fluids.

Mumps is a highly preventable disease because
of the effectiveness of the MMR vaccine.

3 Cleveland Clinic

Q LSUHealthNewOrmeans
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4. Chickenpox

(Varicella-Zoster virus)

* |tchy rash with small fluid filled blisters,
occurs 10-21 days after exposure

* Three phases of rash:

e Raised bumps called papules, which
break out over a few days.

 Small fluid-filled blisters called vesicles,
which form in about one day and then
break and leak.

* Crusts and scabs, which cover the broken
blisters and take a few more days to heal.

e Lasts ~ 7 days
0 LSUHealthNewOrleans
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Chickenpox

Other symptoms —fever, loss of appetite, headache,
tiredness

Spread through air droplets (sneeze) or direct
contact

Contagious 1-2 day before the rash appears & until
all the blisters are crusted over

Complication — contains gelatin

Complication: Shingles. Virus stays in your nerve
cells, can come back in older adults with weakened

immune system
Live Vaccine for chickenpox -1995 \

Before vaccine ~ 10,000 hospitalizations, 100

deaths/year ,_\:.
Inactivated Vaccine (Shingrix)recommended for ah

those 50 and over Shingles #ADAM

U LSU NewOrleans
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Side effects of the varicella vaccine include tenderness in the local area of the shot and occasionally a low-grade fever. 
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Respiratory Syncytial Virus (RSV)

Single stranded negative sense RNA virus of
family Paromyxoiridae

RSV enters though eyes, mouth, or nose and
causes infection of lungs & respiratory tract,
ranges from mild to severe

Infants and older adults, immunocompromised
persons are at risk; kills up to 10,000 per year

Virus can live for hours on countertops, crib rails,
toys

NewQOrleans
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(-) strand RNA genome.  (Genomic RNA is not Translatable 
Viras RNA is transcribed in (+) sense mRNA
 



RSV vaccines (2023)

e Elderly (75+) — protein based (grown in cell
culture) vaccine

e Adults 60 -74 with underlying disease

* Infants
* Vaccination of the mother while pregnant

 Monoclonal antibody to F protein (prevents virus from
binding & entering cells)

* (Both are passive immunizations) Antibodies last long
enough ~ 1 year to protect when baby is most
vulnerable

U LSU NewOrleans
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Also a mRNA vaccine approved in Australia 


CDC estimates* that, from October 1, 2024 through December
7, 2024, there have been:

470,000-
950,000 M ;
s s
'L
RSV : : RSV
Outpatient Visits i Hospitalizations i Deaths

*Based on data from September 29, 2024 through December 7, 2024.
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Fall and Winter Immunization Guide

é? Infants &
= Children

r({ Pregnant
X\, Women

Adults
% 18-59 yrs

Adults

0
>60+ yrs

:3.,.

2024-2025

COVID-19'

6 months - 17 years

Some children 6 months through 4
years may need multiple doses

All

All

All

Two doses recommended
for adults =65 yrs, 6
months apart

0 LSUHealthNewOrleans
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2024-2025

Influenza®

6 months - 17 years

Some children 6 months through 8
years may need two doses >4
weeks apart

All

All

All

High-dose, recombinant, or
adjuvanted preferred for >65 yrs,
if available

RSV®

All infants <8 months* and children
8 through 19 months with risk
factors should get nirsevimab

Typically, October through March,
*if mother not vaccinated with
maternal RSV vaccine

32—36 weeks gestation should get
RSV vaccine (Pfizer, Abrysvo only)

Typically, September—January

See pregnant women

All adults >75 and adults 60
through 74 years with risk
factors should get a single dose
of RSV vaccine at this time.

"People ages 6 months and older with moderate or severe immunocompromise should get 2 doses of 2024-2025 COVID-19 vaccine 6 months (minimum interval 2 months) apart and may also get additional
doses of COVID-19 vaccine under shared clinical decision-making. If previously unvaccinated or receiving initial vaccination series, more doses may be needed.
2 Solid organ transplant recipients ages 18 through 64 yrs on immunosuppressive medications may get high-dose or adjuvanted flu vaccine, if available, without a preference over other age-appropriate
inactivated or recombinant influenza vaccines.
¥ Allinfants should be protected by either maternal RSV vaccine or nirsevimab. Both are not needed for most infants. For infants born during October through March, nitsevimab should be administered in
the first week of life—ideally during the birth hospitalization.




Structure of Rotavirus

VP4 YP7
MNeutralization . Neutralization

[ ]
Rotavirus
(P serotype) ) 32 ; (G serotype)

DS RNA virus, double icosahedral (2 layer)
capsid, non-enveloped

* Decreases activity of digestive enzymes
(lactase & maltase) so don’t absorb
nutrients

 Produces NSP 4 (nonstructural protein 4)
damages villi and causes apoptosis in
enterocytes)

» Activates enteric nervous system —secretes
electrolytes into intestinal lumen

 ~8strains, group A strain most common

* Reovirus family (Respiratory, Enteric,
Orphan)

* Occursin human & animal neonates,
occasionally in adults

* Fecal oral transmission

* Viral gastroenteritis —can shed virus in stool
up to 10 days after recovery

* Very contagious

VP1/VP3
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(20 equilateral triangular faces 
ELISA, Serology, PCR on stool 

wheel like structure;



Inside the Intestine

; Intestines J L

Intussusception Mormal

Rotavirus

* Infects the lining of the small intestine in
children under 2 yrs old causing high fever,
persistent severe vomiting, & diarrhea, &
intestinal blockage (Intussusception 1 in
20,000—1 in 100,000) —pain, lethargy swollen
belly, blood & mucus in stools “Currant Jelly) EhatacrisieNop!
Can also go to CSF —seizures '

* Inone year, causesillness in 2.7 million
(usually between 6-24 months)500 K Dr visits,

55-70K hospitalizations, 20-60 deaths redcormijery  Jsoot ]

e Vaccine approved 2006 (2 currently, one
recombinant, 1 attenuated)

* An earlier vaccine was pulled off the market
in 1999 because 1 in 100,000 had intestinal
blockage. Current studies show NO increases

in rates of intussusception
0 LSUHealthNewOrleans
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Watery diarrhea intestinal 
Short incuabatio1-2 days


Treatment

e Supportive (fluids)

* Prevention —
vaccine, block
fecal oral
transmission
(water supply);
washing hands
and surfaces

LSUHealthNewOrleans
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Rotavirus is a viral illness that
causes diarrhea. It is most serious
in kids under 2 years of age.

Most common in winter and
spring, rotavirus spreads easily
through contact with infected stool.

v Fever
v Upset stomach/vomiting
v Diarrhea

v Black or bloody stools

¥ Slow to move or does not respond -

= Lack of water in the body (which
can cause dry mouth, crying
without tears, little or no urine,
sleepiness, lack of movement or
response). This may require a
trip to the hospital.

In some cases, the illness can
be deadly.

‘TREATMENT/PREVENTION
¥ Drink plenty of fluids. /

¥ Antibiotics don't work
against rotavirus.

v Wash hands thoroughly,
especially after using the
toilet or changing a diaper.
But washing hands won't
always stop the virus’ spread.

BE WISE — IMMUNIZE

Vaccination prevents about 40,000 to 50,000 hospitalizations
among infants and young children each year.

No. 1 way to prevent rotavirus is by getting the vaccination.
Two types of vaccines protect infants: One requires doses at 2 and
4 months, the other requires them at 2, 4, and 6 months.

Ask your doctor which vaccine is best for your child.

Sources: Centers for Disease Control and Prevention; Mayo Clinic

Bl is ™ andfthe TMA
Alfiance. iti i jc H-EB TMF Health Quality
Institute, Pizer fnc. and contributions from physicians and their families.

Be W i the www texmed.org/bewise

©Texas Medical Association 2018
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Human Papilloma Virus (HPV)

* DS DNA virus; Many genotypes
 Types 16 & 18 cause 70% of cervical cancer

 Recombinant vaccine — (Gardisil) first available in
2006

Cancer Types % Caused by HPV
Cervical cancer 91%
Anal cancer 91%
Vaginal cancer 75%

Oropharyngealcancer 72%
Vulvarcancer 69%

Penile cancer 63%

School of Medicine



HPV vaccines

e Second
generation,
Gardisil 9,
approved in
2014

O LSUHeslthNewOrleans
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HPV vaccination is the best protection
against 6 types of cancer.

Estimated U.S. Cases Every Year '?

Cervical Cancer
Just the tip of the iceberg.

Cervical cancer is the only type of cancer
caused by HPV that has a recommended
screening test to detect it at an early stage.

¥ Cervical Precancers

ning can detect

: ;.l?efore-they turn 1 9 6 : 0 0 0

tment for
rs can lead to
ing pregnancy.

- _ = b[\
5 Other Cancers Caused by HPV '::q,\

HPV vaccination at ages 11-12 could

PREVENT
OVER 90%

of these cancers.
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CDC graphic 2021 During 2012–2016, an average of 43,999 HPV-associated cancers (12.2 per 100,000 persons) were reported annually, and an estimated 79% (34,800) of these cancers were attributable to HPV. Of these cancers, an estimated 32,100 (92%) were attributable to the types targeted by the HPV vaccine – 9vHPV (Gardasil® 9). Cervical cancer screening and HPV vaccination can prevent many of these cancers.

Efficacy: 100 % efficiency in preventing infections of cervix, vulva, & vaginal tract in addition to preventing pre-cancerous conditions. 



The human papillomavirus (HPV) vaccine targets selective proteins found on the surface of the virus. These
protein targets are grown in yeast cells cultured in the laboratory. The mature protein self-assembles to mimic
the appearance of the HPV virus. Because the HPV protein does not harbor any HPV genetic materials, the
protein is incapable of replication and production, hence HPV vaccines that target the HPV proteins do not cause
any HPV infections.
As for how the HPV vaccine generates immunity, it follows the same logical developmental steps as other types
of vaccines:
1. The “target” delivered by the vaccine is recognized by the host immune system as “non-self and
dangerous”.
2. The “target,” such as HPV 16, is processed and presented by antigen presentation cells (such as dendritic
cells) to naive T helper cells in the lymph nodes.
3. The presentation activates T helper cells, which then interact with B cells.
4. Activated B cells differentiate to become plasma cells that produce antibodies specific to the HPV protein.
5. If and when HPV appears under the radar of the prepared host immune system, the HPV-specific
antibodies take immediate action to protect the host from HPV infection.
HPV


Vaccines for Bacteria

Tetanus DTaP: Infants @ 2, 4, 6 months (primary) &

Diphtheria 2 boosters @ 15, 18 months
- Tdap: Age 7 and older, In pregnancy ok;
Pertussis Td: Adults —booster every 10 years or as
needed for tetanus booster

Pneumococcal disease (Pneumococcus - Strep
Pneumoniae)

Meningococcal disease (Meningococcus Neisseria
meningitides)

Haemophilus Influenza type b (Hib)- leading cause
of bacterial meningitis in children under 5 years old

Tuberculosis

U LSU NewOQOrleans
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Diphtheria, Tetanus, & Pertussis

* Diphtheria —toxin from Corynebacterium diphtheriae. Toxin causes
membrane to form on throat —difficult to breathe & swallow. Common
cause of death in children before first vaccine in 1940s.

e Tetanus —toxin from Clostridium tetani. Does NOT spread from person to
person. Organism lives in soil —enters body thru cuts, punctures from
nails/glass in soil. Toxin causes muscle spasms which progress throughout
body — heart, jaw, throat, diaphragm. Mortality 10% with vaccine. Globally
tetanus deaths have decreased due to vaccine

* Pertussis - Bordetella pertussis. Pertussis makes people cough
uncontrollably. In children creates a “whooping” sound. Adults may have
it without knowing it & spread to children. “100 day cough” The cough
can be so violent that people with pertussis can crack ribs, break blood
vessels, or develop hernias. Before vaccine (1940’s) 200,000 got sick NS
9000 died as a result. Since 1996 —"acellular pertussis vaccine (2-5
proteins, genetically engineered, rather than whole cell inactivated)

U LSU NewOrleans
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DO VACCINES OVERWHELM THE

IMMUNE SYSTEM?

Our immune systems fight potential
pathogens all day, every day!

2 [
" ]
g S
=t - =,
"
Vil o

Even if a baby is 1/10th the
size of an adult, they still
have trillions of cells &
The number of antigens in vaccines i e

has decreased over time.

Number of Antigens in Routinely Recommuended
childhood Vaccines ower Time

T
2211
390d
i)
OO
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e 11 ]
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a
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Whooping cough

EFFECTS OF
DISEASE

SIDE EFFECTS
OF VACCINE

1in 125 babies under the
age of 6 months with
whooping cough will die.

About 1 in 10 has local
swelling, redness or pain
at the injection site, or
Other effects of this disease fever (DTPa/dTpa vaccine).
can include:
Booster doses of DTPa may
occasionally be associated
with extensive swelling of
the limb, but this resolves

completely within a few days.

= Coughing until vomiting
= Seizures

* Pneumonia

= Brain Damage

= Sleep disturbances

= Urinary incontinence

= Fainting

= Rib fractures

Serious gdverse events are
very rare.

Immunisatio

Foundation of Australia

O LSUHealthNewOrleans
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Vaccines available for other bacterial ‘
infections

Neisseria meningitidis, which causes
meningococcal disease - meningitis

Salmonella typhi, which causes typhoid

Mycobacterium tuberculosis, which causes
tuberculosis (Bacille Calmette-Guérin

(BCG) - not used in U.S.)

Yersinia pestis, which causes bubonic plague
Bacillus anthracis, which causes anthrax
Vibrio cholerae, which causes cholera

U LSU NewOrleans
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BCG Scar
Classic Features

 Raised centre

 Left upper arm or,
much less commonly,
on thigh or forearm

Smallpox Scar
Classic Features

* Depressed with
radiating lies to edges

* Routine use stopped n
the late 1970’s




Distinguishing smallpox from BC

Smallpox vaccination scar

- e P
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Indeed, smallpox has probably killed more people in the history of the world than all other infectious diseases  


Some other
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Rabies virus

* Linear negative single stranded RNA
* Helical capsid & bullet shaped

* More common in children

* Majority of cases in Asia and Africa
* Pathogenesis

* Replicates in muscle, binds to nicotinic
acetylcholine receptor e

* Retrograde migration to CNS via dynein :1 5"
motors M

* Long incubation period o

» Affects the brain area controlling
swallowing, speaking, breathing. Have
painful throat spasms; also increases
saliva production (foaming at the mouth)

O LSUHeslthNewOrleans
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Rabies virus
Zoonotic - spreads through saliva through bites,
scratches, contact with mucosa

Incubation time generally 2-3 months (viral load,
location of entry)

Progressive inflammation of central nervous system;
once symptoms appear, 100% fatal

First “vaccine” 1885 (Pasteur & Roux) —ground up
neural tissue of rabbit, heated & desiccated - injected
into a child that was bit by rabid dog —he survived

Further advancements —modern cell culture vaccines
produced in the 20t century —human, chicken,
monkey cells but SSS

Most often given post-exposure; Given to vets, lab
workers, animal handlers, spelunkers

qund upreorebtissue vaccines used in 3" world
W

School of Medicine
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Rabies

99% of human rabies caused by dogs, mostly in
underdeveloped nations

In US, Blood-feeding bats, raccoons, skunks, foxes, coyotes

CDC collects info from state health depts; Surveillance
program also works with wildlife professional to vaccinate
with oral vaccine “baits”

< 10 deaths per year in US
Vaccination for pets in US

Post-exposure prophylaxis
*  Wound washing with soap & water 15 min or more
* A course of rabies vaccine
e Administration of rabies immunoglobulin or monoclonal into wound

U LSU NewOrleans
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Influenza “Flu” Vaccine

WHO Global Influenza Surveillance and Response System- (152
national influenza centers testing thousands of samples from
patients year-round) GISRS

Each year, WHO recommends virus strains for inclusion in flu
vaccines for each hemisphere

Vaccine usually changes each year as scientists determine how the
virus has mutated & spread

Trivalent —protect against 3 main groups of flu viruses A(HN1),
A(H3N2) and B/Victoria lineage

There are egg-based vaccines and cell/recombinant-based vaccines

FluMist —nasal spray flu vaccine (live attenuated) —approved 2024
by FDA; available 2025 season

U LSU NewOQOrleans
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1918-1919 Flu Pandemic

* H1IN1 strain of influenza A virus

» Affected 500 million worldwide

e Killed 20-50 million

* |nfluenza virus isolated and identified in 1933

* |nactivated vaccine tested for safety & efficacy on US
military, before being licensed for wider use in 1945.

e 1948 WHO —worldwide influenza centre; 1952 GISRS
e Other flu pandemics — 1957-58, 1968-69, & 2009-10.
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Preliminary 2024-2025 U.S. Flu In-Season Disease Burden Estimates

Since October 1, 2024, CDC estimates there have been between:

| | !
1.2 Million- | 530,000- & |
21 Million i 930,000 i |
_ a
&
I I I
ST I :
Flu | Flu | Flu | Flu
llinesses | Medical Visits | Hospitalizations | Deaths

Based on data from October 1, 2024, through December 7th, 2024

Because influenza surveillance does not capture all cases of flu, CDC provides these estimated
ranges to better reflect the full burden of flu in the United States. These estimates are calculated F' ) ‘
using a mathematical model based on CDC's weekly influenza surveillance data and are preliminary UVEEW , '

and are updated weekly throughout the season.
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Debunking

FLU MY

Flu Myth: A )

Getting the fluis
not a big deal.

The flu can result in serious iliness
and even death. Some high-risk
groups include seniors and infants.

Flu Myth:
The flu is the

same thing ‘
as acold. Q

The flu and the cold can have similar
symptoms. Contact your family
doctor if you have any flu symptoms
for further testing and treatment.

Flu Myth:
The flu vaccine
will give you

the flu.

«
s

Flu vaccines cannot give you the
flu. Instead, they use an “inactive
virus” that helps your immune
system fight potential infections.

Flu Myth:

You don't need
a flu vaccine if
you're healthy.

| 4

The CDC recommends that all
eligible individuals six months and
older get a flu vaccine every year.




FINISH

Now that the main
ingredient for the
vaccine is complete,
manufacturing

()

START

Around 150 organisations

~across the globe gather data
~ on emerging flu strains and

send their data to the World
Health Organisation (WHO)

To understand each new flu
strain, ferrets are infected and

/

begins!

0.0

their blood antiserum is
analysed. Ferrets are used
because they have an identical

The remaining virus immune response to humans

particles go through
a sterilisation process
to make it safe for
use in vaccines

MAKING FLU
VACCINES

How eggs, ferrets, and sheep are
used to make seasonal flu vaccines

Using data from the
ferret tests, the
WHO chooses up to
- four strains of flu
- . which warrant a
new vaccine

Ay, e
Yy,
iy

The pure form of
the flu virus is
— extracted from the

egg liquid

Next, sheep are used to
test the potency of the
potential vaccine. Potency
tests check that the
amount of virus within a
vaccine is effective

——

L Y

v

Iy

*‘MM

Liquid containing
millions of copies of flu
virus is harvested from

the chicken eggs

Chosen flu strains are
injected into fertilised

chicken eggs
Flu strains multiply - o+ <

. inside the chicken eggs g
1 egg = 1 vaccine

“a,
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Recommended Adult Immunization Schedule

UNITED STATES

2024

for ages 19 years or older

Vaccines in the Adult Immunization Schedule*

COVID-19 vaccine

Haemophilus influenzae type b vaccine

Hepatitis A vaccine

Hepatitis A and hepatitis B vaccine

Hepatitis B vaccine

Human papillomavirus vaccine
Influenza vaccine (inactivated)
Influenza vaccine (live, attenuated)

Influenza vaccine (recombinant)

Measles, mumps, and rubella vaccine
Meningococcal serogroups A, C, W, Y vaccine
Meningococcal serogroup B vaccine

Meningococcal serogroup A, B, C, W, Y vaccine
Mpox vaccine
Pneumaococcal conjugate vaccine

Pneumococcal polysaccharide vaccine

Poliovirus vaccine

Respiratory syncytial virus vaccine

Tetanus and diphtheria toxoids

Tetanus and diphtheria toxoids and acellular
pertussis vaccine

Varicella vaccine

Zoster vaccine, recombinant

1vCOV-mRNA

1vCOV-aPS
Hib

HepA

HepA-HepB

HepB

HPV

V4

LAIV4

RIV4

MMR
MenACWY-CRM
MenACWY-TT

MenB-4C
MenB-FHbp

MenACWY-TT/
MenB-FHbp

Mpox

PCV15
PCV20

PPSV23
IPV

RSV
Td

Tdap

VAR
RZV

Comirnaty®/Pfizer-BioNTech COVID-19 Vaccine
Spikevax®/Moderna COVID-19 Vaccine

Novavax COVID-19 Vaccine
ActHIB®

Hiberix®

PedvaxHIB®

Havrix®
Vagta®

Twinrix®

Engerix-B®
Heplisav-B®
PreHevbrio®
Recombivax HB®

Gardasil 9°

Many brands

FluMist® Quadrivalent
Flublok® Quadrivalent
M-M-R 11®

Priorix®

Menveo®
MenQuadf®

Bexsero®

Trumenba®

Penbraya™

Jynneos®

Vaxneuvance™
Prevnar 20™

Pneumovax 23°
Ipol®

Arexvy®
Abrysvo™

Tenivac®
Tdvax™

Adacel®
Boostrix®

Varivax®

Shingrix

*Administer recommended vaccines if vaccination history is incomplete or unknown. Do not restart or add doses to vaccine
series if there are extended intervals between doses. The use of trade names is for identification purposes only and does not

imply endorsement by the ACIP or CDC.
12/28/2023

How to use the adult immunization schedule

1 Determine 2 Assess need 3 Review vaccine 4 Review Review new
recommended for additional types, dosing contraindications or updated
vaccinations recommended frequencies and and precautions ACIP guidance
by age vaccinations by intervals, and for vaccine types (Addendum)
(Table 1) medical considerations for (Appendix)

condition or special situations
other indication (Notes)
(Table 2)

Recommended by the Advisory Committee on Immunization Practices (www.cdc.gov/vaccines/
acip) and approved by the Centers for Disease Control and Prevention (www.cdc.gov), American
College of Physicians (www.acponline.org), American Academy of Family Physicians (www.aafp.
org), American College of Obstetricians and Gynecologists (www.acog.org), American College
of Nurse-Midwives (www.midwife.org), American Academy of Physician Associates (www.aapa.
org), American Pharmacists Association (www.pharmacist.com), and Society for Healthcare
Epidemiology of America (www.shea-online.org).

Report

» Suspected cases of reportable vaccine-preventable diseases or outbreaks to
the local or state health department

- Clinically significant adverse events to the Vaccine Adverse Event Reporting System at
www.vaers.hhs.gov or 800-822-7967

Questions or comments
Contact www.cdc.gov/cdc-info or 800-CDC-INFO (800-232-4636), in English or Spanish,
8 a.m.-8 p.m. ET, Monday through Friday, excluding holidays.

| Download the CDC Vaccine Schedules app for providers at
el \Www.cdc.gov/vaccines/schedules/hcp/schedule-app.html.

Helpful information

= Complete Advisory Committee on Immunization Practices (ACIP) recommendations:
www.cdc.gov/vaccines/hcp/acip-recs/index.html

» ACIP Shared Clinical Decision-Making Recommendations:
www.cdc.gov/vaccines/acip/acip-scdm-fags.html

+ General Best Practice Guidelines for Immunization
www.cdc.gov/vaccines/hep/acip-recs/general-recs/index.html

+ Vaccine information statements: www.cdc.gov/vaccines/hcp/vis/index.html

+ Manual for the Surveillance of Vaccine-Preventable Diseases
(including case identification and outbreak response):

| Scan QR code
www.cdc.gov/vaccines/pubs/surv-manual

for access to
online schedule
A

s

U.S. Department of

Health and Human Services
Centers for Disease

Control and Prevention

(£5310021-D
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CDC guidance - Travel vaccines

* Be up to date on your routine vaccines

 Make an appt with your health care
provider or travel health specialist 4-6
weeks before your trip

 May be prudent to have bacterial, viral,
fungal (coccidioidomycosis) & parasitic
vaccines

 CDC Travelers’ Health page
https://wwwnc.cdc.gov/travel/destinati

ons/list
o Thailand — Routine vaccines, Chikungunya,
Hepatitis A, B, Japanese encephalitis,
Malaria, Typhoid

U LSU NewOrleans
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Adventure tourists�Humanitarian aid workers�Long-term travelers and expatriates�Study abroad students�Travelers visiting friends and relatives

As many as 43%–79% of travelers to low- and middle-income countries become ill with a travel-associated health problem. Although most of these illnesses are mild, some travelers become sick enough to seek care from a health care provider. Most post travel infections become apparent soon after returning from abroad, but incubation periods vary, and some syndromes can present months to years after initial infection or after travel.

https://wwwnc.cdc.gov/travel/destinations/list
https://wwwnc.cdc.gov/travel/destinations/list

CDC Travel health not

e Level 4 — Avoid All Travel
e Level 3 — Reconsider Nonessential Travel
e Level 2 — Practice Enhanced Precautions

e Level 1 - Practice Usual Precautions
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On the horizon.......

* More cancer vaccines:

* Melanoma — Several mRNA vaccines in clinical
trials

* Pancreatic Cancer -

 Nature volume 639, pages1042—-1051 (2025)RNA neoantigen
vaccines prime long-lived CD8* T cells in pancreatic cancer

* https://www.nbcnews.com/health/cancer/pancre
atic-cancer-vaccine-mrna-treatment-trial-

rcnal992702

U LSU NewOQOrleans

School of Medicine


https://www.nature.com/

How MmRNA vaccin

Messenger RNA (mRNA) The mRNA is packaged in

Is a synthetic genetic fatty lipid nanoparticles.
sequence. It contains These protect the fragile
instructions that cells can genetic instructions while
use to make the Covid-19 they are manufactured,
spike protein without transported and finally
causing the disease. administered.

Once inside the cell, the
mRBENA instructs the cell to
produce the viral protein.
This appears on the
surface of the cells and
stimulates an iImmune
systemn response.
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