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Reappraisal of Live Vaccines and Immunity in These Modern Days

Kyung Hyo Kim, M.D,

Department of Pediatrics, School of Medicine, Ewha Womans University, Seoul, Korea

The vaccines has been developed over the first two hundred years since Jenner's smallpox vaccination, In modern
days, vaccination has had the largest impact on the incidence and persistence of infections, Although natural infection
induces lifelong immunity, the assumption that the vaccine also confers permanent protection has been reconsidered
following outbreaks of measles in students who had been vaccinated 15—20 years prior to infection in the US in the 1980s.
Clinical studies have proposed several mechanisms such as vaccine failure in some individuals and the subsequent loss
of immunity after vaccination, An ideal vaccine is relatively easy to define, but few real vaccines approach the ideal, Many
difficulties account for the failure in producing these ideal vaccines. However, recent advances in methods for studying
immune response to pathogens have provided a better understanding of immune mechanisms, Based on these findings,
the development of good vaccine formulations allowing stimulation of optimal and prolonged protective immunity and
immunization policies or schedules should lead to the introduction of vaccines for previously resistant organisms,

(Korean J Pediatr Infect Dis 2009;16:24—30)
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Table 1. Antigens for Immunization

ol 152 50| He) kgt Al g0 R 39l
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off ARG Sh WAL Azt A ek 1 ERE
Uk 4= 9lck, Aol e A1) FRol oREst
A1, S ARAL G AT A 2 AR ARG A

Type of antigen Examples
attenuated living organisms viruses Oral polio (Sabin), measles, mumps, rubella, varicella, yellow fever
bacteria BCG (bacille Calmette—Guerin)
intact, non-living organisms viruses Salk polio, rabies, influenzae, hepatitis A
bacteria pertussis, typhoid, cholera
subcellular fragments capsular polysaccharides  pneumococcus, meningococcus
protein conjugate PS Haemophilus influenzae, pneumococcus
surface antigen hepatitis B
toxoids tetanus, diphtheria
recombinant DNA-based  gene cloned and expressed hepatitis B
genes expressed in vectors experimental
naked DNA experimental
anti—idiotype experimental
Table 2. Characteristics of Inactivated Vaccine and Live Attenuated Vaccine
Killed, inactivated vaccine Live, attenuated vaccine
Proliferation of antigen no yes
Effect of passive immunity no yes
Duration of immunity short long
Immune mechanism serum IgG serum IgG, local IgA, cellular immunity
Causing diseases no possible
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Table 3. Functions of Lymphocyte Following Infection

Stages of Infectious Process

Prevent Reduce Clear/Control
Extracellular infection
Ab +++ +++ +++
CD4 Thl - ++ ++
CD8 Tc - - -
Intracellular infection
Ab +++ ++ +/-
CD4 Thl
Bacterial infection - +++ +++
Viral infection - ++ +
CDS8 Tc - +++ +++

Table 4. Duration of Antigen-specific Serum Anti-
body Production

Pr 1V j . .

Antigen Qlfietfitr : PSrL(l)lgtlii(t:Sa paniloecy LU L
U/l No () et ©5 % G
\VAY NA NA 50 (30-153)
Vaccinia 38 28 (62) 92 (46-0)
Rubella 10.0 39 (87 114 (48-o0)
EBV NA NA 11,552 (63~0)
Mumps NA NA 542 (90-0)
Measles 0.2 41 91) 3,014 (104-o0)
Tetanus 0.01 42 (93) 11 (10-14)
Diphtheria 0.01 40 (89) 19 (14-33)

Abbreviations : EU, ELISA units; IU, international units
IU standards were not available for mumps, EBV, and VZV
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Table 5. Quantitative Correlates of Protection after Vaccination

Antigen Test Correlate

Hib PS ELISA 1.0 pg/mL
Conjugate Hib ELISA 0.15 pg/mL
Pneumococcus ELISA; opsonophagocytosis 0.35 meg/mL; 1:8
Measles microneutralization 120 mIU/mL
Rubella immunoprecipitation 10-15 mIU/mL
Varicella Serum neutralization; gpELISA >1/64 dilution; =5 IU/mL
Diphtheria Toxin neutralization/ELISA IgG 0.01-0.1 IU/mL
Tetanus Toxin neutralization/ELISA IgG 0.1 IU/mL
Hepatitis A ELISA 10 mIU/mL
Hepatitis B sAgELISA IgG 10 mIU/mL
Polio Serum neutralization 1:8 dilution
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