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Principals of immunization

Vaccines

Immunizations

Principals of immunization

Active immunity
Passive immunity

172
res 3
Active Passive
E Natural exposura Transter of antibodies or
- 10 antigen induces calls produced by othars;
= an immung porary ity from
‘l-u. immunity fellowing antibodies of the mother
= an attack of measles. transferred to infant across
the placenta or in milk.
© D A in
- o anligen induces Immune serum are
é an immune response; introduced into body;
- immunization of injection of rabies
k= children. immune globulin after
< a dog bite.
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Figure 17.1 Active and passive immunity




Antitoxin — antibody preparation against a specific foxin

Antiserum - a preparation of serum confaining protective
antibodies

Immune serum globulin — passive immune preparation containing
19G (9amma globulin

pooled blood serum from many donors

variety of Abs

given fo travelers and immunosuppressed individuals

Hyperimmune globulin — sera from donors with high levels of
specific Abs
eg anti tetanus, rabies, hepatitis A and hepatitis B
given during disease incubation period fo prevent disease
development

Herd immunity - inability of a pathogen to spread ; no hosts

Vaccines

« Attenuated (weakened form of the disease-causing agent)
Agent replicates, may cause mild disease
Mimics wild type strain, controls infection
Longer antigen exposure than inactivated vaccines
Can cause disease in immunocompromised people
eg Sabin polio vaccine

Vaccines
« Attenuated

« Inactivated (unable to replicate; retains immunogenicity)
cannot cause infections or revert to dangerous form
no amplification of dose in vivo; boosters required
Inactivated whole agent vaccines — killed microorganisms
Toxoids — inactivated toxins
Protein subunit vaccines (and recombinant vaccines)
contain key protein antigens
reduced unwanted side effects
Polysaccharide vaccines — T-independent antigens
conjugate vaccine — polysaccharide plus protein =
T-dependent vaccine
Adjuvant — enhances immune response to antigens, provide
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able 17.1 Some Important Immunizing Agents. for Humans

Antrax Acelular P that put them at risk of k.
Dightheriy Toanid Ohiicres; adults rective a booiter every 10 yean
i Dhidren.
type b infections.
Hepattis A Ingcsvated viras Chikdeen wha free in stfected regiont, peopie tareeing 12 cortain parts. of the world
Heputtis B Prodein sufbun is produced by gemetically O, 34 in Wgh-#k groups: sech 24 1V dug abusers, health care werkes.
engireares. i - e o of
and perifed homasesal e, and pesple wha kave miltipie sexual parineny
Infuenzs Inactivated virs, usaally given by injection Adutts over age 50, medical personnel, and people af increased risk for
s the Usited States, but a4 & rasal speay complicarions; ghen yearty. s e antigers of the vins change iroguerty
I parts of Furope
Meaies Atteraated vins (hidren, penple entering colege, adults bom after 1956 who have not been
immanized, iravelen 2 foreign coemvies, aad HV-indected people withost severe
immunesppreon
L oy Dhiren and. & thes at greater fiik (Jor
‘example, thoue without 2 splees or wha have cevisin complement syatem
Sebects); prople trrveling 1 seb-Sahasan A
Table 17.1 - Vaccines

lable 17.1 Some Important Immlﬁmw for Humans
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 Paralytic poliomyelitis

* Future immunizations

Disease Type of Vaccine Persons Who Should Recelve the Vaccine
L Aftersiated wns Same  meales
Fertuas (whooping cough)  Acellar vaccine govn logrier Childeen
with diphitheria and tetanun toomich, (DTaP)
Prevmocacal isfecton T Sora—parified polysacchanide PPV} Ohien shonskd teceree POY, adulty over 65, people with cerlain chromic
and polysaccharide-probein conjugate (PO imections, and sthers in high-risk groups should receive PPV
Rabies Inactvated viras grown in human People expoied o The vinn, people ai bigh risk for exposane, sech i
o rhasus monkey oty velerieaians and other asimal fundlers
Wubely (German messies)  Atteruated vines Chidren, ads (particularty womeri) whe are suscepsible, heath care workers.
wh are t bigh ek of exposane
Tetamun. Teankd Chiidres; adults receive 3 Booster every 10 yeans
Tubercuonts Anterusated BOG strain of tuberculostt bacteria  Used ondy in special circamitances in the Usited States; widely wied in
othee qounes
Typhold fever T farms- W) Prople tarveling the worid
nd purifind pobysacharie
Varicela-roter chakenpen)  Aftenuated wrs Chires; may abio be given o unceptbie adults
Yellow fever Atteraated vins Traelers. to aflected area
Table 17.2 - Vaccines
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Immunizations

« Effectiveness of immunizations
* Recommended immunizations




Paralytic poliomyelitis

* 1950 — Salk vaccine (inactivated virus)
* 1960 — Sabin vaccine (attenuated virus)
» Salk vaccine is safe (but virus can replicate and spread)
* Sabin vaccine provides herd immunity
given orally, induces mucosal immunity
can cause vaccine-related polio in some individuals
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rable 17.3 The of Universal in the United States

Smalipon 48,

Dpttherls 175,585 (1920- 1922y Hearly 100

Pertusts (whooping cugh) 147271 (922-190%) B

Tetans. 1314 (1932-1526) A%

Paraiytic pobormyelits. 16,306 (1951-1954) 100%

Meave 503,282 (195819623 Nearty 1000

Mampn. 152209 (1968 6

Rabella zsogenital ynérome) 2 festimated) L1

Haemophlis influrtsae type & isfections. 20,000 (extimated) B

Table 17.3 - Effectiveness of immunizations
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Fable 17.4 Childhood Schedule in the United States (2002)

Vacdine Birth 1mo 2mo Amo 6me 12me I5mo 18mo 24me 4-6ws 11-12yrs 13-18ym

Hepatitis B J

......... ===

Aetanan, (T2), acelllar | e | e

pertusls (OTP

inforsae type b (Hit) | I

Poliovines

polis vacing

Measdes- mamps | .

el (MMR) .

Varicella

Ackicheng-Yar) |

Presmecoccal I ] ] |

Range of aconplable ages for vaccination indicated by calers:

First dose W Second dese Third dee Fourth deie T Subueguent dosey. 1 Catch-up vaccinationy

Table 17.4 - Recommended immunizations
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able 17.5 Some Diseases for Which New or Improved Vaccines Are Sought

Discase Estimated fmpact
HIVADS workdwide, with 14, dally
Malarla 300-500 millie cases/yt 458 9 3 millien deathuyt weoridwid

Intues 30-50 miion cases/yr workdwide; 10,000-40,000 death/yr n the United States.
Strep throat 20 millkon cines/ye in e United States

Genital berpes 5 and 500 Tssy United States

Hepatts C 170 million infected woridwide

Cancer 1in 3 in the United States may get cance, ressking in 560,000 Sty
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Table 17.5 - Future immunizations




