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Overview

Å Human and animal immune responses to rabies vaccines

Å Responses which are key to mediating or correlating with Rabies 

protection

Å Requirements necessary for validating in vitro assays as 

replacements for in vivo efficacy testing



WHO Immunologic basis for 

immunization: Module 17 Rabies



Human vaccine response to rabies 

vaccination - humoral

Rupprecht, et. al. Vaccine Volume 27, Issue 51, 27 
November 2009, Pages 7141-7148
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Medium PHA Rabies

Moore, et. al. J Clin Immunol, Vol 26, No 6, 
November 2006, Pages 533-545.

Human vaccine response to rabies 

vaccination - cellular



Peak response

Day 3 Day 7 Day 14

Vaccine 

regimen

Year of 

testing % <0.2 % <0.5 % <0.2 % <0.5 % <0.2 % <0.5

Post-

exposure 2010 69.1 91.2 34.0 57.0 11.6 13.0

Post-

exposure 2014 57.1 97.4 24.7 85.7 0.0 1.4

Post-

exposure 2012 81.2 92.5 64.0 82.1 0.4 1.7



Peak response

# subjects Day 3 Day 7 Day 14

Aoki et al

post 

exposure-

IM 10

0.17     

(0.10-0.42)

0.30          

(0.13-0.42)

7.6           

(2.3-13.0) Comment

Jones et al

post 

exposure-

IM

118 nd

0.17         

(0.16-0.19)

6.9           

(5.8-8.1)

Comment in discussion 

that the peak for those 

receiving HRIG was at 

day 42, without HRIG 

peaked at day 14

Jones et al

post 

exposure-

IM 124 nd

0.17          

(0.16-0.19)

10.3         

(8.8-12.1)

Briggs et al

post 

exposure-

ID/IM
154 nd

0.32       

(<0.05-

19.1)

23.2         

(0.4--

1318.0)

Summary of 3 groups, 

2 ID and 1 IM, the 

lowest responses are 

im the IM group

Warrell et al

post 

exposure-

ID 227 nd

0.59          

(0.02-8.39

308.72     

(5.5-3711.5)

Summary of 4 groups, 

3 were ID/different # 

sites and 1 IM



Results

>0.5 IU/mL

>0.1 IU/mL

<0.1 IU/mL



Results - % Subjects needing booster

The expected percentage of people to require a booster by WHO 
level is 10-30% after 1 year (Strady, 1998), and by ACIP level is 2-
7% after 2 years (ACIP, 2008).
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Animal vaccine response to rabies vaccine

Å Dog and cat

ï Aubert, 1992

ï Lawson, 1972

ï Bunn, 1984

Å Hamster, mice

Å Wildlife

Day 28 Day of challenge



Results ïAnimal studies assay and 

species difference Open circles: survived 
Black triangles: succumbed

70%

40%

0.5 IU/mL

0.25 IU/mL

Trop. Med. Infect. Dis. 2017, 2, 31; doi:10.3390   
http://www.mdpi.com/journal/tropicalmed



Longevity of response

Å Lawson and Crawley, 1972

ïDogs vaccinated 5 years previously survived challenge

ï Cats vaccinated 4 years previously survived challenge

Å Strady, et. al. 1988

ï Pre-exposure series and booster at 1 yearðhuman subjects

ï >95% maintained titers above 0.5 IU/mL for 10 years

Å What level is significant? 4 weeks after vaccination? Day of 

challenge?

WHO Immunological basis for vaccination Module 17:Rabies, 2017


