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DEFINITION

* Immunization is the process of inducing
Immunity artificially by either vaccination

( active immunization ) or administration of
antibody ( passive Immunization ).
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=Vaccines-Historical Perspective

7th century-Indian Buddists drank snake venom to protect against
snake bite.

10th century-variolation to prevent smallpox in China and Turkey.
Early 1700s-variolation introduced into England.

1760-70-The Jennerian era.

1875-1910-Dawn of Immunological Science.

1910-30-Early bacterial vaccines, toxins and toxoids.
1930-50-Early viral vaccines: yellow fever and Influenza.

1950-1970-The tissue culture revolution: poliomyelitis, measles,
mumps and rubella.

1970-1990-Dawn of the molecular era: hepatitis B, Streptococcus
pneumoniae, Hemophilus influenzae B.

Today-Glycoconjugate vaccines, rotavirus vaccine, human
papilloma virus vaccine and herpes zoster vaccine.
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Vaccine-Induced Immunologic
Mechanisms for Virus Clearance

Cytotoxic T
Lymphocyte

Antibod I =N T helper
IR Lymphocyte
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Memory T lymphocytes:

Strength of stimulation

s> > High

Anti-apoptotic molecules

IFN-y, IL-4, perforin

Lymph-node-homing receptors

Linfit Intermediates Effectors

l | l

TCM TEM Death

Current Cpinion in Immunology




Goal of Immunization Is to
achieve a degree of Immunity
sufficient to protect individuals
from Infectious disease
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Active immunity

 Resistance developed in response to
stimulus by an antigen (infecting agent or
vaccine) and Is characterized by the
production of antibodies by the host.
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PASSIVE IMMUNIZATION

Also occurs naturally through transplacental
transmission of antibodies to a fetus.

Immunity conferred by an antibody produced in
another host. It may be acquired naturally or
artificially (through an antibody-containing
preparation).

Provides temporary protection through

administration of exogenously produced antibody
such as immune globulin.
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Immunoglobulins

* There are 5 major classes: IgM, IgA, 1gG,

IgE, IgD.

Two types of immunoglobulin preparations
are available for passive Immunization:.

— Normal human immunoglobulin

— Specific (hyper-immune) human
Immunoglobulin
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Immunoglobulin and antiserum

Human normal
Immunoglobuli
n

Human specific
Immunoglobuli
n

Non human ig
(antisera)

Hepatitis A
Measles
Rabies
Tetanus
Mumps

Hepatitis B
Varicella
Diphtheria

Diphtheria
Tetanus
Gas gangrene

Botulism
Rabies




Global VVaccination Goal

Fully immunize 90 percent of children

under one year of age In every country, with at

least 80 percent coverage in every district by
2015.
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Properties of an Ideal VVaccine According to WHO

Safe

Affordable worldwide

Heat stable

Effective after a single dose
Applicable to a number of diseases
Administered by a mucosal route
Suitable for administration early In life




“An immunization-based
approach to control infectious
diseases continues to be most

appealing In light of cost

effectiveness, capacity for
widespread implementation and
potential for sustained protection
from diease.”
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Deaths from infectious diseases

4.3 million deaths per year
6+ million deaths from

AIDS, TB, malaria

vaccines in use today vaccines on horizon vaccines in the distance
28 millions of deaths per

year

Measles Tetanus Pertu53|s HepB Hib Rota Pneumo HIV Malaria B
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Routes of administration

» Deep subcutaneous or intramuscular route
(most vaccines)

» Oral route (sabine vaccine, oral BCG
vaccine)

* Intradermal route (BCG vaccine)
» Scarification (small pox vaccine)

o Intranasal route (live attenuated influenza
vaccine)
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Table 4: Certain available vaccines and their routes of administration.

Vaccine Type Route

Intradermal (preferred) or
subcutaneous

Intramuscular

BCG Live Bacteria

DTP D&T = Toxoids

P = Inactivated bacteria

Hepatitis B(HBV) | Inactivated viral Intramuscular

antigen

Haemophilus
Influenza b
(Hib)

Polysaccharide Intramuscular

MMR Live attenuated viruses Subcutaneous

OPV Live attenuated virus Oral

BCG acillus Calmette — Guerin vaccine (tuberculosis).

DPT Diphtheria, pertussis and tetanus vaccine.

MMR Live measles, mumps and rubella viruses in a combined vaccine.
OPV  Oral Poliovirus vaccines containing attenuated poliovirus types 1,2 and 3.
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Adverse effects due to VVaccines

Parentally administered vaccines
Local Effects
swelling
pain
fever
headache
malaise
myalgias
Systemic effects
* Viable organisms
« Contaminants
» Hypersensitivity to a component of the vaccine

IgE antibody mediated wheal and flare
urticaria

angioedema
full blown anaphylaxis
Guillain-Barre Syndrome
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Immunized

Public’s concerns
-too busy
-vaccines cause disease
-vaccine availability and access
-cost and/or access to health care
-Immunization schedules
-concerns about vaccine side effects and safety
-perception that diseases have been eradicated
-religious beliefs
-resentment against government interference
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Immunization can protect the
unprotected

* When immunization
d  coverage is high, it can
prevent viruses and
bacteria from circulating.

The more children in a
community that are fully
Immunized, the more
everyone is safe.
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Immunization can save money

’ Immunlzatl()n IS Cost Comparison: Imnmunizing vs. Not Immunizing
one of the most with Hib Vaccine in Canada
cost-effective
health

Interventions.

Investing In
vaccines
SAVES more i
money than it e R

with Hib vaccine

C O StS Adapted from “The Value of Vaccines," Aventis
n

NN RT

\

Can$ (in millions)
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Strong Immunization systems
can protect our children

 All children deserve to get
full access to all the
vaccines they need.

Immunization is the
foundation of the public
health system--without it,
other health programs
would fall.
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Vaccines are safe

AU

\

Immunization is among the
safest of modern medical
Interventions.

Vaccines are easier and safer
to administer than ever before

Being immunized is much
safer than risking infection a
disease.
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lmmunization saves lives

Immunization saves
the lives of
approximately 3
million people each
year, all over the
world.




Why Adolescent Immunization Is important?

NN RT

To boost iImmunity that is decreasing
Efforts to decrease disease

To have specific Protection
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Vaccines are always improving

\

(I A L A b

Vaccine prices are lower
than ever before.

New vaccines protect
against more diseases.

New technologies make
Immunization cheaper
and safer.
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Vaccines against bioterrorism

« Anthrax
« Small pox
» plague

,ht\\,\,w,m\,\.
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Types of vaccines

 Live vaccines
 Afttenuated live vaccines

» Inactivated (killed vaccines)
« Toxolds

 Polysaccharide and polypeptide (cellular
fraction) vaccines

 Surface antigen (recombinant) vaccines.
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Surface antigen (recombinant) vaccines.

» It is prepared by cloning HBsSAgQ gene In
yeast cells where it Is expressed. HBsAgQ
produced Is then used for vaccine
preparations.

 Their efficacy and safety also appear to be
high.
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Polysaccharide and polypeptide
(cellular fraction) vaccines

They are prepared from extracted cellular
fractions e.g. meningococcal vaccine from the
polysaccharide antigen of the cell wall, the
pneumococcal vaccine from the polysaccharide
contained In the capsule of the organism, and
hepatitis B polypeptide vaccine.

Their efficacy and safety appear to be high.
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Toxoids

« They are prepared by detoxifying the exotoxins

of some bacteria rendering them antigenic but not
pathogenic. Adjuvant (e.g. alum precipitation) is
used to increase the potency of vaccine.

The antibodies produces In the body as a
conseguence of toxoid administration neutralize
the toxic moiety produced during infection rather
than act upon the organism itself. In general
toxoids are highly efficacious and safe
Immunizing agents.



Inactivated (killed) vaccines

» Organisms are killed or inactivated by heat
or chemicals but remain antigenic. They
are usually safe but less effective than live
attenuated vaccines. The only absolute
contraindication to their administration Is a
severe local or general reaction to a
previous dose.
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Live attenuated (avirulent) vaccines

 Virulent pathogenic organisms are treated to
become attenuated and avirulent but antigenic.
They have lost their capacity to induce full-blown
disease but retain their immunogenicity.

- Live attenuated vaccines should not be
administered to persons with suppressed immune
response due to:

— Leukemia and lymphoma

— Other malignancies

— Recelving corticosteroids and anti-metabolic agents
— Radiation

— pregnancy
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Live vaccines

 Live vaccines are made from live
Infectious agents without any amendment.

* The only live vaccine 1s “Variola” small
00X vaccine, made of live vaccinia cow-
DOX VIrus (not variola virus) which is not
pathogenic but antigenic, giving cross
Immunity for variola.
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Types of vaccines

Live
vaccines

Live
Attenuat
ed

vaccines

Killed
Inactivate

d vaccines

Toxoids

Cellular
fraction
vaccines

Recombina
nt vaccines

*Small pox
variola
vaccine

*BCG
*Typhoid
oral
*Plague
+Oral polio

*Yellow
fever

*Measles
*Mumps
*Rubella
eIntranasal
Influenza
*Typhus

*Typhoid
*Cholera
Pertussis
*Plague
*Rabies
«Salk polio
eIntra-
muscular
influenza
Japanise
encephalitis

Diphtheria
*Tetanus

*Meningococcal
polysaccharide
vaccine

*Pneumococcal
polysaccharide
vaccine
*Hepatitis B
polypeptide
vaccine

*Hepatitis B
vaccine




Screening Questions

 Allergies to food or medication?
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« How Is your child today?

* Any problem after last shots?
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Screening Questions

* Problems with Immune system

« Anyone In household with immune
problems?

« Blood products in last year?

L I e

* Pregnant?
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Vaccine Administration Record P mme: S ddler
Birthdate: February 3, 2006

for Children and Teens Chart number: {44837

Type of Date aiven | Source Vaccine Vaccine Information Signature/
Vaccine Vaccine' (mofdgwyr) FS.PP Statement initials of

{generic abbreviation) Lot # .| Date onVIS#| Dategivent| vaccinator

Hepatitis B2 Heple 2/03/06 QESTM ZAt/01 | 2/02/06 ITA
. I =

(e.o.. HepB. Hib-HepB, "

DTaP-HepB-IPV) Hp-Hepl 4/03/08 1051M Z/11/01 4/03 /06 Dee

Give IM. m',é.uefm EL05/06 105144 Z/11 /01 E/05 /05 nee

_ m',é.#gp z 2/08/07 tasid wff}m 2/05/07 nee
Diphtheria, Tetanus, | DZap 4/02/06 G47A2 ?/30/&1 4/02/06 Dep
Pertussis® / |

/ DTaP 6/05/06 647A2 20/01 6/05/06 Dce
{e.g., DTaP, DTaP-Hib, | 2 i ZL30A 205/
DTaP-HepB-IPV. DT, / DTar 8/07/06 647A2 7/30/01, | 8/07/06 Dce

DTaP-Hib-IPV, Tdap. /
DTPIPV.Td) | DTk 5/07/07 74981 7730001 | S/07/07 | Dee

Give IM. shot, 2 different VIS dates
| Hib-HepB (Comvax) /

Haemophilus T 4/03/06 12/16/98 | 4/03/06

influenzae type b’
(e.0. Hib. Hib-HepB, €/05/06 il 12/16/88 | &6/05/06
DTaP-Hib-IPV. 2/05/07 il : 12/16/98 | 2/05/07

DTaP-Hibj Give IM.

Polic’ 4/03/06 U4569-8 101000 | 4/02/06
(e.. IPV, DTaP-HepB-IPV, s o . P E—
DTaP-Hib-IPV, DTaP-IPV) /05/ 44569 /011 /05 /

Give [PV SC or IM. 4/03/07 144569-8 1/01/00 4/03/07
iva all athare TR
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lmmunization error
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Another administration error:
using expired vaccine

Vaccine Expiration Date: Vaccine Expiration Date:
8/15/06 8/06
Note Use through Note Use through
August 15, 2006. Do August 31, 2006. Do
@ NOT use on or after " @ NOT use on or after
" August 16, 2006 : " September 1, 2006
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The right dose: combining vaccines

 Vaccines should
NEVER be
combined in the
same syringe unless
FDA approved for
this purpose
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The right dose: split or partial doses

» Split or partial (incomplete
doses are NOT valid doses

YT IIIIIY

— But the following DO count

* If person sneezes

« Rotavirus vaccine if infant
regurgitates, spits out, or
vomits
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& = Another administration error: giving
= the wrong dose
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Errors using the wrong diluent

Vaccines + Diluents

ActHIB -
diluent is 0.4% NaCl

TriHIBit — (DTaP+Hib — 12-15 mos)
ActHIB diluent is Tripedia

Menomune —
diluent is sterile water

M-M-R II, Var, MMRYV, and Zos —
diluent is sterile water
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Use the right vaccine:
Check the vial label 3 TIMES

- PPD

(tuberculin skin test)

« DT

- Td

NOC 4081.750.22 PPD
Tuberculin Purified Protein
Derivative (Mantoux)
TUBERSOL®

Tween Stabilized Sohatbon

$ US units (TU) per test
Bio-equvilant teit dore 0 1 ml eers

30 tett package

R oy

NOC 4928127810
Diphtheria and Tetanus
Toxoids Adsorbed USP

(For c Use) Sy
Pres

NDC 49281-291-83

Tetanus and

Diphtheria Toxoids
Adsorbed

For Adult Use
DECAVAC™ Ppreservative-free

Aventis Posteur ¥ Aventis
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Time limits for using vaccines after reconstitution

Varicella = 30 min (and protect from light)
Zostavax = 30 min (and protect from light)
MMRYV = 30 min (and protect from light)
Yellow fever = 1 hour

MMR = 8 hours

TriHIBIt = 30 min (DTaP/ActHib)

Jmmunization action
Immunize.org




Reconstituting Vaccines

e LIve virus vaccines and some inactivated
vaccines must be administered promptly
after reconstitution

* |If not administered within the time limit,
these vaccinations need to be repeated!
(If a live vaccine, with a 4-week
minimum interval.)
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Vaccine handling basics

Open only one vial at a time

Store vaccine vials separate from other medications or
biologics

Do not store vaccines on the door of the unit

Do not store food/beverages in refrigerator or freezer
with vaccines

Keep light sensitive vaccines in their box until ready to
use

Rotate your stocks so vaccines do not become outdated
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| = The major constituents of vaccines

1. Active Immunizing agent
Single antigen : tetanus , diphtheria toxoid

Complex antigens : live viruses,killed bacteria
2. Suspending fluid

Sterile water or saline
Tissue culture fluid : egg Ag, gelatin
3. Preservatives , stabilizers , antibiotics

Added to prevent bacterial growth / stabilize
Ag

Thiomersol : mercurial subs.
Neomycin , streptomycin

R
-
-
-
-
e
—-
-
S
-
R
-
-
-
-
-
-
-
End
-




Adjuvants

. Aluminium salt added to enhance immune response

NN RT

: Esp. vaccines with inactive microorgs
. eg. Hep B, Diph Tet toxoids
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ADJUVANT

l1I

|

e Abstract

Adjuvants can be used for various purposes:

Enhance the immunogenicity of highly purified or
recombinant antigens

Reduce the amount of antigen or the number of
Immunizations

Improve the efficacy of vaccines in newborns, the elderl
or immuno-compromised persons

As antigen delivery systems for the uptake of antigens
by the mucosa
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ADJUVANT

Mineral salts
Aluminium salts

Principally aluminium hydroxide or phosphate,

The most widely used adjuvants in humans

Poor adjuvants particularly at inducing cellular
Immune responses

The mechanism whereby aluminium saltswork remains
unknown:

1-antigen depot at the inoculation site

2-complement activation, eosinophil & macrophage
activation



Intervals Between Doses

General Rule

Increasing the interval between
doses of a multi-dose vaccine does
not diminish the effectiveness of the
vaccine.

Decreasing the interval between
doses of a multi-dose vaccine may
Interfere with antibody response and
protection.
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Minimum Intervals and Ages
Va

ccine doses should not
be given at intervals less
than the minimum intervals
or earlier than the
minimum age
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Violation of Minimum Intervals or
Minimum Age

» |t Is recommended that vaccine doses given
up to four days before the minimum interval
or age be counted as valid

 Immunization programs and/or school entry
requirements may not accept all doses given
earlier than the minimum age or interval



Extended Interval Between Doses

 Not all permutations of all schedules for
all vaccines have been studied

» Every study of extended intervals have
shown no significant difference in final
titer

* |t Is not necessary to add doses or restart
the series because of an extended interval
between doses
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TAKE HOME MESSAGES

Vaccines are safe
Vaccines are very effective

Educate yourself so that you do not propagate
misconceptions

Ask yourself “ Is the child more likely to die of
the vaccine or the disease?”” before you with hold
any vaccines

Threat from vaccine preventable diseases is real




Discussion

e Universal vaccine

 Did preparation of fully protective vaccine
prevent infectious disease.
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Thanks In advance
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