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Teaching Objective



Vaccine History

- “\VVaccination” the word Jenner

Invented for his treatment (from the
Latin vacca, a cow), was adopted by

Pasteur for iImmunization against any
disease.



Principles of Vaccination

° Antigen . AntlbOdy
: — Protein molecules
- Alive or (immunoglobulin)
inactivated produced by B

lymphocytes to help

substance (e.qg. M :
eliminate an antigen

protein,
polysaccharide)
capable of producing e
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Activation of Antibody Responses by Vaccines

Peptide-specific

Activated

Secreting
Plasma Cell

Vaccine Antigens
and Adjuvant




Classification of Vaccines

* Live attenuated(CE MBI EEE)
— viral
— bacterial

» Inactivated GEEMHIEE)




Inactivated vaccines

* Whole
— Virus
— Bacteria
* Fractional
— Protein-based
— Subunit
— Toxoid

 Nucleic acid




Types of vaccine
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Vaccine Adverse Reactions

« Adverse reaction ~B|

2 &

— extraneous effect caused by vaccine

— side effect

» Adverse event AESH
— any event following vaccination

— may be true adverse re

action

— may be only coincidental



Vaccine Adverse Reactions

 Local
— Pain, swelling, redness at site of injection
— Common with inactivated vaccines
— Usually mild and self-limited



Vaccine Adverse Reactions

¢ Systemic
— Fever, malaise, headache
— Non specific
— May be unrelated to vaccine



General Rule-1

e There are no contraindications to
simultaneously administration of any
vaccines.



Spacing of vaccine
combinations not given

simultaneously
Combination Minimal interval

wo lived parenteral 4 weeks
All other None




General Rule-2

* Live attenuated vaccines generally
produce long lasting Immunity with a
single dose.

* Inactivated vaccines require multiple
doses and may require periodic
boosting to maintain immunity.



General Rule-3

* Inactivated vaccines generally are
not affected by circulating antibody
to the antigen.

* Live attenuated vaccines may be
affected by circulating antibody to

the antigen.



Spacing of Antibody-Containing Products
and Live Attenuated Vaccines

Product Interval
Washed red blood cells 0 months
Whole blood 6 months

Intravenous immune

globulin (IVIG) 11 months



General Rule-4

* Increasing the interval between
doses of a multidose vaccine does
not diminish the effectiveness of the

vaccine.

« Decreasing the interval between
doses of a multidose vaccine may
interfere with antibody responses
and protection.



Vaccination Strategies
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Bacilli Calmette-Guerin
vaccine:BCG

* Live vaccine derived from a strain of
Mycobacterium bovis that was
attenuated by Calmette and Guerin at
the Pasteur Institute in Lille, France.

* First administered to humans in 1921.

* Protective efficacy ranged from 56% to
80% -



http://www.wallpaperbase.com/wallpapers/animals/cows/cow_1.jpg

B (4E)

+ 1951 E B dpde i+ A v IR B2 fd
+ 1960F £ ¥R % 22 2 5 e 4
L4 4)/{_%‘!5 :
_ ,E‘;(Ji H ¥4 u.*-z,-

b sk kLY e RN L SNEIR T/ A R d



© Elsevier 2004. Infectious Diseases 2e - www.idreference.com

Bl w X (AN A d ) B



1.

+ A Y R

El%ﬁﬂlﬂi’ﬁbﬁﬁﬁwmdmi

4Pt AFE A ROET »ERER
B?*L‘F”; DA R8I Y o TR R o
53—l s A FERUT s mF g e Rk
LI RSP F RIS 0 B2 F B (<10mm)
AN A



PR SR A

IS PORE A 2 R NBRS T AR R
AN | -
FHE AR BRE RS W o
0 PR o )
O A



+ AR TR

s TR RitEMHETRE L FAEE
S 7 —
S AL EON A ) 3 P RS

)
N

— K- oA F %S Isoniazid (INAH)
10mg/kg/day QD x = i *



Hepatitis B and Hepatitis B
Vaccine
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Tetanus and Tetanus
Toxold






Mechanism of Action of
Tetanus Toxin

( C. tetani ) Continuous
: stimulation
1 Excitatory by excitolory
Iransmitter transmitter
—{3
Tetanospasmin I
; Inhibitory
transmitter
release |~
ronsmitter blocked
/ PP / NS
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Polio and Polio Vaccine
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An Egyptian stele thought to represent a polio victim. 18th Dynasty (1403-1365 BC).



Poliovirus
Enterovirus (RNA)

Three serotypes: 1, 2, 3

Minimal heterotypic immunity between
serotypes

Rapidly inactivated by heat, formaldehyde,
chlorine, ultraviolet light



Poliomyelitis Pathogenesis

Entry into mouth

Replication in pharynx, Gl tract, local
lymphatics

Hematologic spread to lymphatics and central
nervous system

Viral spread along nerve fibers

Destruction of motor neurons



Outcomes of poliovirus infection

B Asymptomatic [ Minor non-CNS iliness
B Aseptic menigitis [JParalytic

0 20 40 60 80 100

Percent
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Measles and Measles
Vaccine



EEMHE
« JBIRES . M2 AEE (measles virus)

« RNA B35
— RBIRV &R B K (Paramyxoviridae,
— Morbillivirus)
- E—ﬂ]l/%ﬁé
. 1—_|-7|<t|:__|' @
- AEBME—TF=
— BZEE ~ FOR ~ RALOE72 WY ~ SR MR 75 w0 )1
i {252
- BENEBRITINERZ—
- HERERKREST




A single person with
measles infects 9-18
other people on average
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The Lancet Volume 390, No. 10111, p2490-2502, 2 December 2017
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Measles Complications

Measles Complications

Diarrhea 8%
Otitis media 7%
Pneumonia 6%
Encephalitis 0.1%
Seizures 0.6-0.7%
Death 0.2%

Based on 1985-1992 survelllance data
CDC,USA
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Varicella and Varicella
Vaccine




Varicella Zoster Virus

Herpes virus (DNA)

Primary infection results in varicella
(chickenpox)

Recurrent infection results in herpes zoster
(shingles)

Short survival in environment :
>



Varicella Clinical Features

Incubation period 14-16 days (range 10-21
days)

Mild prodrome for 1-2 days

Generally appear first on head; most
concentrated on trunk

Successive crops (2-4 days) of pruritic vesicies



Varicella Complications

Bacterial infection of skin lesions
Pneumonia (viral or bacterial)

Central nervous system manifestations
Reye syndrome

Hospitalization: 2-3 per 1,000 cases
Death: 1 per 60,000 cases

Postherpetic neuraligia (complication oi
herpes zoster)



Groups at Increased Risk of
Complications of Varicella

Persons older than 15 years
nfants younger than 1 year
mmunocompromised persons

Newborns of women with rash onset
within 5 days before to 2 days after

delivery




Varicella Vaccine

Composition Live virus (Oka-Merck strain)
Efficacy 95% (Range, 65%-100%)
Duration of >7 years

Immunity

Schedule 1 Dose (<13 years of age)

May be administered simultaneously with measles-

mumps-rubella (MMR) vaccine



Varicella Vaccine
Recommendations
Children

* Routine vaccination at 12-15 months of
age

* Routine second dose at 4-6 years of
age

* Minimum interval between doses of

varicella vaccine for children younger
than 13 years of age Is 3 months



Varicella Vaccine
Recommendations
Older Children and Adults

« 2 doses recommended for all persons
older than 4 to 6 years who do not have
evidence of varicella IiImmunity

« Second dose recommended for persons
of any age who have only received one
dose



Varicella Vaccine Adverse
Reactions

* Injection site complaints - 20%

 Rash - 3%-4%
— May be maculopapular rather
than vesicular

— Average 5 lesions

« Systemic reactions uncommon



Varicella Vaccine
Contraindications and
Precautions

Severe allergic reaction to vaccine
component or following prior dose
Pregnancy
Immunosuppression
Moderate or severe acute illness

Recent blood product
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Japanese encephalitis, countries or areas at risk*

* Based on 2012 data

s = L
to2n

|:| Countries or areas at risk

Eos) 0 1.200 2,400 4,800 Kilometers N
The boundaries and names shown and the designations used on this map do not imply the expression of any opinion whatsoever Data Source: World Health Organization/CDC ‘f \\;' World Health
on the part of the World Health Organization conceming the legal status of any country, territory, city or area or of its authorities, Map Production: Public Health Information Vﬁ ‘l} Organization
or conceming the delimitation of its frontiers or boundaries. Dotted and dashed lines on maps represent approximate border lines and Geographic Information Systems (GIS) e
for which there may not yet be full agreement. World Health Organization

© WHO 2012. All rights reserved
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Transmission by Mosquitoes
JEIFEIFERE

' Vector-borne disease transmitted by mosquitoes (Culex tritaeniorhynchus)

- =B

Water birds & pigs . FZEH) %(Igﬁ%

Infected mosquitoes E) AREEEA
transmit JE to the H“‘*F%E’Jﬂtﬂi
humans 070 M =3l B

BAREARIE -

o O
MR, - FeEsnEsn
PN semmEsss
b BmENBMEE
Bl

An uninfected ‘_/ Greater risk . ﬁlﬁﬁ%{'—t%\lﬁﬁgw

mosquito bites pigs , . iﬁ B2-20K1

and water birds which * of infection: j(égla—_[z«ﬁ_[@ ;;g
. /

Rural areas

are infected by JE =
* High rainfall HIEFREER M

Infected mosquitoes * Rice field ERENRIZRGE

transmit JE to animals flooding HEERSHEES

Usha Kant Misra. Overview: Japanese encephalitis Progress in Neurobiology 91 (2010) 108-120
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Pathophysiology

* Incubation period of 6 to 14 days ;Z{REiEE6-14K

« Non specific febrile iliness R % REER
— Infection remains asymptomatic or mild. p— a "
— Most patients’ infection resolves after brief period of viremia. " EL

SRESAR
{EhE

« Clinical Critical case of Acute Encephalitis: - Wt

— Fever >38 Celsius degrees

— Myalgia : 22
— Headache
— Painful neck stiffness wiEen
— Nausea, vomiting, abdominal pain
— Convulsions (experienced by 85% of patients)

Coma HAKX EmMNER TSRS
3R NS ASAE @ 3% - SRRt - Talt - SREELE - MRS RS KR BERI E A

HEp ~ HsRNERE - 888 -~ BRRIBUEM RABTHEM ( 7E%=
%E&T/ﬁ%)

Diagana M, Preux P M , Dumas M. Japanese encephalitis revisited. J Neurol Sci. 2007. 262:165-70
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Taiwan JE confirmed cases overview

[ [ [ -n
Japanese Encephalitis , Nationwide, Indigenous and Imported , Year 1998 - Year 2016

§ & § § § & & & &8 8 & &8 § § &8 8§8 §8 & §8
Onset Year
Il Number of Confirmed Cases

Talwan COC 2016

apanese Encephalitis , Indigenous and Imported , Nationwide, Week 01/2006 Monthly Number of Cases of The Same Period During The Most Recent 10 Years, Japanese Encephalitis, Indigenous and Imported , Nationwide
Week 21/2016

01 02 03 04 05 06 07 08 09 10 11 12 Total
0 0 0 0 4 13 19 | 20 | 24 | 26 | 22 | 29 29
0 0 0 0 4 13 33 | 34 | 34 | 37 | 37 | 37 37
0 0 0 0 1 10 | 16 | 18 | 16 6 | 17 | 17 17
0 0 1 1 2 2 13 | 16 | 16 18 | 18 | 18 18
0 0 0 0 2 6 | 20 | 31 | 32 32 | 33 33 33
0 0 0 0 0 3 6 | 20 | 2 | 2 | 2 | 2 22
0 0 0 0 10 | 25 | 29 | 29 | 30 31| 32 32 32
0 0 0 0 2 13 6 | 16 | 16 16 | 16 | 15 16
0 0 0 0 0 0 | 13 | 15 15 18 | 18 | 18 18
0 0 0 0 0 20 | 28 | 28 | 20 | 20 | 32 30 30

"
0 0 0 0 1 , S 23

http://nidss.cdc.gov.tw/en/NIDSS_Diagram.aspx?dc=1&dt=3&disease=0620 accessed
Wo-o on 23May2f01(‘85

1-4
5-8
Wo-18
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http://nidss.cdc.gov.tw/en/NIDSS_Diagram.aspx?dc=1&dt=3&disease=0620

« H106F5H22H#E @ R 2 RIEER

AR IEERRIRAERREYZ " AR
(b ) amMBAREEREY A
ERsEERE,)  LUSEZUNERKT]
- FARH H A sk m s IR 0 -




Mouse brain- Cell culture
derived vaccine derived vaccine

Type Inactivated Lived attenuated
Virus strain Nakayama SA 14-14-2
Cell line Primary hamster
kidney cell
Schedule 15 months (2 15 months, 27
doses), 27 months, months (2 doses)
>5 y/o
(4 doses)
Picture -
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Recombinant Vaccine Technology*

Attenuated vaccine Attenuated vaccine
strain SA14-14-2 JEV strain 17D yellow fever

induces long-lasting and
% well controlled

/ immunogenic response
after immunisation

triggers a neutralising
antibody response
against the JE envelope

Recombinant chimeric
JE vaccine virus L IS
N
*Recombinant vaccine technology in the past use to produce Engerix-B®, HB Vax Il, Euvax-B, Infanrix®-Hexa, Rotateq®, Cervarix ®, Gardasil® (HPV)
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Vassing Des

Irus Cons

Yellow fever 17D genome

- NS1 g NS2 ¢ NS3 ¢ NS4 g NS5

C1 1 E 1 prM

C = NS1 P NS2 & NS3 & NS4 & NS5

YF 17D backbone

gn

Cut out E and PrM genes of Yellow
Fever 17D vaccine, resulting in YF17D
backbone

C SR 1 NS1 b NSz b NS3 b NS4 b NS5

YF 17D based recombinant construcD

"o

C ,h.,%-r NS1 pNS2 =NS3 NS4 kNS5

Flavivirus of interest genome
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Cut our E and prM genes of flavivirus of
interest to paste them into YF17D
backbone
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Current Immunization Schedule in Taiwan
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Primary Vaccination Booster Vaccination

IMOJEV® ERrfEAlinE B A& & R =EE
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Psk - 2128 ARl al =g -
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IMOJEV® package insert FEEE#F 55000967 5%
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Take home message



Reference

1. Pink Book
2. BHerws- 0w (BRpEHA)
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