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outbreaks even among the immunized, which necessitates the need for additional awareness campaigns
regarding the importance of vaccination since vaccines remain the only plausible measure of protection
against preventable diseases. Actually, a trend was reported in the health news lately, in the U.S., that
pediatricians refuse to offer medical care for children whose parents declined their vaccination.

Conclusion
Vaccination has been of great importance throughout centuries (Tables 1 and 2). People started with
inoculation techniques dating back to 1000 A.D. with the Chinese, Turks, and Asians. With every century
and with every curious physician, inoculation techniques improved gradually giving rise to newer
vaccination techniques with Edward Jenner and later on, Louis Pasteur and others. However, there is still
plenty of room for improvement with the presence of ongoing epidemics and the spread of newly
emerging diseases. One important goal is to strengthen the science base for vaccine development and for
public health action and disease prevention. Despite the common belief that infectious diseases were
virtually eliminated by the middle of the twentieth century, new and reemerging infections are appearing
along with drug resistant infections in the past two decades in the various parts of the world and whose
incidence threatens to increase in the near future, due to changes in human demographics and behavior,
immigration, and speed of international travel among other things (61–63). The importance of vaccine
safety continued to grow throughout the twenty-first century, with the development and licensure of new
vaccines added to the already robust immunization armamentarium. Scientists also perfected new ways of
administering immunizations including edible vaccines and needleless injections. However, formulated
or delivered, vaccines will remain the most effective tool we possess for preventing disease and
improving public health in the future. Despite the anti-vaccination campaign and the association of
vaccines with some side effects, vaccines continue to remain a cornerstone in global health.

Table 1
Development, introduction, infectious agent, schedule, and efficacy of vaccines.
Vaccine (year
introduced)

Infectious agent Kind of
vaccine first
introduced

Time for
Need of
vaccination booster

Efficacy

Smallpox
Variola virus
Live vaccinia
N/A
(1798)
virus
not injected past normal body defenses. Like variolation
Anthrax
Bacillus
Live,
Cell-free
(1881)
anthracis
attenuated
filtrates of
microaerophilic
cultures of a
toxigenic, nonencapsulated
strainof B.
anthracis
V770-NP1-R

Stopped in
1972 after
eradication

N/A

Global
eradication

Preexposure in
adults ≥18
years old; 5
shots over
18 months

Yes; annually 92.50%

Rabies (1884)

Rabies virus

Live,
attenuated

Inactivated
virus

Postexposure; 4
doses (0, 3,
7, 14)

Not
Inconclusive
recommended data

Typhoid
(1896)

Salmonella typhi

Inactivated

Inactivated;
live, attenuated

At risk
population;

Yes if at risk; Varies with
inactivated:
age; >50%
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Vaccine used
in present
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Cholera
(1884–1896)

Vibrio cholerae

Tuberculosis
Mycobacterium
(1927)
tuberculosis
a poverty related disease, testing
in France only, production 1931
Yellow fever
Yellow fever
(1935)
virus
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Live,
attenuated

Oral,
inactivated,
killed whole
cell of V.
cholerae

inactivated:
one dose;
live,
attenuated:
4 doses
every other
day

every 2 years;
live,
attenuated:
every 5 years

At risk
population;
2 doses 1
week apart

Yes if at risk; 50–60%
every 6
months

Live,
N/A
Single dose Not
70–80%
attenuated
for children recommended
Mycobacterium ORAL ONLY not injected past natural
body defenses, b/c of parental objections
bovis
Live,
attenuated

Live,
attenuated

Single dose
≥9 months
old

Not
Long term
recommended (80–100%)

2, 4, 6, 15–
18 months,
4–6 years

Yes; Tdap:
80–85%
11–12 years;
If Tdap not
received
between 11–
18 years,
Tdap dose
should be
given then
followed with
Td booster
doses every
10 years

Diphtheria and
tetanus toxoids
(1930s and
1940s) and
acellular
pertussis
(dtap) a (1948)

Corynebacterium Inactivated
diphtheria,
Bordetella
pertussis,
Clostridium
tetani

Inactivated

Poliovirus
(1955)

Poliovirus

Inactivated
poliovirus

Inactivated and 2, 4, 6–18
oral, live
months
attenuated

Yes; 4–6
years

Influenza
(1954–1955)

Influenza virus

Inactivated

Inactivated and Annually
live attenuated

Not
Inactivated:
recommended 60% Live
attenuated:
>87%

Measles,
Measles,
Mumps,
mumps, rubella
Rubella (1971)

Inactivated

Live,
attenuated

12–15
months, 4–
6 years

Not
>95%
recommended

Meningococcal Neisseria
(1974)
meningitidis

Polysaccharide

Conjugate

11–12 years Yes; 16 years

Pneumococcal
(1977)

Streptococcus
pneumoniae

Polysaccharide

Polysaccharide- 2, 4, 6, 12–
protein
15 months
conjugate

Hepatitis B
(1981)

Hepatitis B virus Plasma derived DNA
recombinant
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0, 1–2, 6–
18 months

Yes; if at
risk, ≥65
years old

IPV: ≥99%
OPV: >95%

>85%
Children:
>90%;
adults >65:
75%

Not
Long term
recommended (80–100%)
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Haemophilus
Haemophilus
influenzae type influenzae type
b (Hib) (1985) B

Polysaccharide

Polysaccharide- 2, 4 months
protein
conjugate

Yes; 12–
15months

Japanese
Encephalitis
(1992)

Japanese
encephalitis
virus

N/A

Inactivated
virus

Endemic
countries:
two-dose
series 28
days apart

Yes; if risk of No data
exposure
available

Varicella
(1995)

Varicella zoster
virus

Live

Live,
attenuated

12–15
months, 4–
6 years

Not
>70%
recommended

Hepatitis A
(1995)

Hepatitis A virus Inactivated

Inactivated,
whole virus

Two-dose
series 6
months
apart: 12–
23 months
old

Not
94–100%
recommended

Rotavirus
(1998)

Rotavirus

Rhesus-based
tetravalent
rotavirus

RV1: live, oral,
attenuated,
monovalent
human
RV5: live, oral,
attenuated,
pentavalent
bovine-human
reassortant

RV1: 2, 4
months
RV5: 2, 4,
6 months

Not
85–98%
recommended

Human
Human
papillomavirus papillomavirus
(2006)

DNA
recombinant

DNA
recombinant

Three-dose
series
starting at
11 years
old: 0, 1–2,
6 months

Not
>99%
recommended

Shingles
(2006)

Varicella zoster
virus

N/A

Live,
attenuated

Single dose
for people
≥60 years
old

Not
97.20%
recommended

H1N1 (2009)

Influenza virus
type A

N/A

Inactivated
virus

Two doses
4 weeks
apart for
children
aged 6
months-9
years or
one dose
for adults
and
children
>10 years
old

N/A
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95–100%

>80%
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