
Lecture 13 – Partner Networks & Superspreaders 
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Exposure Route Probability of Infection 

Childbirth 25 % (1 in 4) 

Vertical transmission 
Transmission of an infection, such as HIV, from mother to child 

during the perinatal period, the period immediately before and after 

birth. 



Exposure Route Probability of Infection 

Blood Transfusion 90 % (9 in 10) 

Childbirth 25 % (1 in 4) 

Needle-sharing injection drug use 1 %   (1 in 100) 

Receptive anal intercourse 1 %                                     

Needle stick 0.5 %  

Receptive penile-vaginal intercourse 0.1 %  (1 in 1000)                         

Insertive anal intercourse 0.1 % 

Insertive penile-vaginal intercourse 0.1 %   

Receptive oral intercourse  0.01 %  (1 in 10,000)                                   

Insertive oral intercourse 0.01 %  



1.   AIDS is caused by a virus 

-High mutation rate (‘mutant swarm’ or ‘viral swarm’) 

 

 

 

Differences between HIV/AIDS and Cholera, 

TB, Bubonic Plague and Lyme Disease 

Viral swarm (aka mutant swarm) 
A group of viruses of the same species but with slightly 

different genetic sequences 



1.   AIDS is caused by a virus 

-High mutation rate (‘mutant swarm’ or ‘viral swarm’) 

-Hard to target 

 

• Attach to host cell 

• Releases genes into host cell 

• Viral components replicate inside cell 

• Viral components assembled 

• Viral particles released 

 

 

 

Differences between HIV/AIDS and Cholera, 

TB, Bubonic Plague and Lyme Disease 



Host Targeted Antiviral Therapy 

January 2009 



1.   AIDS is caused by a virus 

- High mutation rate (‘mutant swarm’ or ‘viral swarm’) 

- Hard to target 

 

2.  HIV does not directly kill 

 

3. AIDS is currently incurable 

 

4. AIDS is a sexually transmitted disease 

 

 

 

 

 

Differences between HIV/AIDS and Cholera, 

TB, Bubonic Plague and Lyme Disease 



Reference: Robert M. May & Roy M. 
Anderson, Transmission dynamics of 
HIV infection. Nature, 1987, 326: 
137 - 142 
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1975 10-20 partners per year 

1976 50 or more partners per year 

1978 100 or more partners per year 

1980 500 or more partners per year 

NIH definition of ‘Multiple sexual partners’ 



Ro =   contacts per unit time 

 

              x   

 

  transmission probability  

 

              x  

 

  duration of infectiousness 

Ro  - the average number of new infections from 1 

infected individual in a population of  
fully susceptible hosts. 



Data from CDC MMWR 5/9/03  

SARS – Severe Acute Respiratory Syndrome – a newly identified viral disease. 



Ro =   contacts per unit time 
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