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The older I grow, the
more I distrust the

familiar doctrine that
age brings wisdom.

H. L. Mencken
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Evolution of  Vaccines Textbook

Edition Date Chapters
1 1988 32
2 1994 35
3 1999 59
4 2004 63
5 2008 76
6 2013 78
7 2018 84
8 2024 87



Hilary Koprowski
1916-2013
First live polio vaccine.

OPV
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June 4, 1965
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Sequence of events in acquired rubella infections, showing the relationship 
between onset of rash and other clinical symptoms and recovery of rubella 
virus from diagnostic specimens. Serum is noted by the dotted line; 
pharynx is noted by the solid line.
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Common clinical manifestations
of congenital rubella syndrome

Boshoff, L., Tooke, L., So African Jour of Child Health 6(4) 2012
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Congenital Rubella Cataract-nuclear
May be unilateral and/or absent at birth
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Estimated Morbidity Associated with
the 1964 to 1965 Rubella Epidemic in the U.S.

Clinical Events
Rubella cases
Arthritis-arthralgia
Encephalitis
Deaths

Excess neonatal deaths
Other deaths
Total deaths

Excess fetal wastage
Congenital rubella syndrome

Deaf children
Deaf-blind children
Mental retarded children
Other congenital rubella syndrome
Total congenital rubella syndrome

Therapeutic abortions

12,500,000
159,375

2,084

2,100
60

2,160
6,250

8,055
3,580
1,790
6,575

20,000
5,000
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When Positive

Test Specimen
Acquired
Rubella

Congenital
Rubella

Virus Isolation Throat, urine, 
blood

First week of illness At birth, declining 
thereafter

RT-PCR Amniotic fluid, 
placenta

NA Throughout pregnancy

IgM antibody Serum Up to 2 months post 
illness

At birth and first year of 
life

IgG antibody rise Sera Fourfold increase 
between acute and 
convalescent

NA

Low IgG antibody 
avidity

Serum Up to 2 months post 
illness

At birth and years later

IgG antibody 
persistence

Serum NA Beyond 6 months of age, 
until exposure to 
infection or vaccination

Laboratory Diagnosis of Acquired and Congenital Rubella
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What We Learned About Rubella
How to grow virus in large quantity (BHK 21)
Diagnosis of maternal infection
How to isolate virus from fetus
Importance of placental infection
Distribution of virus in fetus
Clinical description of fetal infection
Mechanism of persistent fetal infection
Mitotic inhibition and apoptosis of fetal cells explain 
pathogenesis
Adaptions of virus to human cell culture
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Comparison of neutralizing antibodies and hemagglutination-inhibiting (HI) antibodies in three groups of 
persons: naturally infected children, children given human papillomavirus 77 duck embryo (HPV77DE5) 
vaccine, and children given RA27/3 vaccine. (From Horstmann DM. Viral vaccines and their ways. Rev 
Infect Dis.1979;1:502–516.)
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I must say that despite my great and sincere 
respect for Dr. Sabin, I think the statements he 
has made are strictly ex cathedra and without a 
factual basis.

So, my conclusion is that what we are dealing 
with here is theology, and you see, in theology it 
is very difficult to disprove the existence of 
ghosts. But this is not, to my mind, a basis for 
making intellectual decisions.

Stanley Plotkin

The Confrontation at NIH in 1969
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Demonstration of protection against rubella 
during an epidemic in a boys’ school at the 
Toyota car factory near Nagoya, Japan
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Persistence of hemagglutination-inhibiting antibody (HAI) to 
rubella after natural infection or the administration of RA27/3 
vaccine
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Predicted long-term effect of coverage by rubella vaccination 
of infants on the incidence of congenital rubella syndrome 
(CRS) according to the force of infection in a given 
population. (Courtesy Nigel Gay, Consultant, Berkshire, UK)
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Reported routine coverage (2004–2024), time frame of campaigns conducted, and 
reported rubella cases (1982–2024), region of the Americas. PAHO, Pan American 
Health Organization; WHO, World Health Organization. 
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Reef SE, et al. Vaccine. 2023 Dec 7;41(50)
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Age-Group 
(Years)

Estimated 
number of 

women aged 
16-39 years

Annual 
Expected 

Births

Number of 
Births to 
Rubella 

susceptible 
women

Estimated 
number of 

pregnant women 
infected with 

Rubella per year 
(95% CI)

16-19 48,712,691 594,295 84,925 11,874 
(11,734,11981)

20-24 59,089,941 7,262,154 1,321,712 106,491 
(103,769,108,823)

25-29 54,952,542 8,045,052 1,381,335 83,487 
(80,080,86542)

30-34 48,218,732 4,566,314 666,225 33,535 
(31,663,35,262)

35-39 46,338,709 1,709,898 347,280 8,887
(8,260,9,479)

Total 257,312,615 22,177,713 3,801,478 244,275 
(235,506,252,087)

Shanmugasundaram D, et al. PLoS Negl Trop Dis. 2021 Jul.

Estimated number of pregnant women aged 16-39 years
Infected with rubella infection in a year in India
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Khanal S, et al. Vaccines (Basel). 2024 Sep 25;12(10)

Number of reported rubella cases in Southeast Asia
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Percentage of member states by World Health Organization 
(WHO) region, with routine rubella vaccination, 2020
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Ou AC, et al. MMWR Morb Mortal Wkly Rep. 2024 Feb
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Reef SE, et al. Vaccine. 2023 Dec 7;41(50)
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Estimated number of annual congenital rubella
syndrome cases with rubella vaccine introduction and in the

absence of rubella vaccine introduction – 19 countries, 2025-2055

Lebo, E., et al. MMWR, May 2025, 74;18
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Woyessa AB, et al. BMC Infect Dis. 2019 Sep 18;19(1):813

Liberia
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Estimated number of congenital rubella
syndrome cases, 2019 and introduction of rubella-containing

vaccine, by country, 2023 - worldwide

Lebo, E., et al. MMWR, May 2025, 74;18
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Reef SE, et al. Vaccine. 2023 Dec 7;41(50)

Status of Rubella Elimination
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