
Lecture 6: Different models for 
vaccine mechanism 

Ira Longini,  
Dept. Biostatistics, University of Florida 









DYNAMICS OF SIR EPIDEMIC
dI(t)
dt =

h
R0

S(t)
n � 1

i

I(t)

if R0
S(t)
n � 1; then dI(t)dt � 0

if R0
S(t)
n > 1; then dI(t)dt > 0

near t = 0; S(t)n � 1; and

dI(t)

dt
jt=0+= [R0 � 1] 
I(t)

if R0 � 1; then no epidemic occurs
if R0 > 1; then an epidemic occurs
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SURVIVAL FUCTION
Let a = 0+ and S(0) = n�

dS(t)

dt
= ��(t)S(t)

solving yields
S(t)

n
= e��(t)

where

�(t) =
cp

n

tZ
0

I(� )d�

Let AR(t) = 1� S(t)
n ; then

AR(t) = 1� e��(t)
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Point Estimates

Weighted Mean

Absolute Efficacy of Live Influenza Vaccine
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Source:  Basta NE, Halloran ME, Matrajt L, Longini IM. AJE (2008)

Presenter
Presentation Notes
VEs based on lab-confirmed infection
VEp based on influenza like illness in those with lab-confirmed infection
VEsp based on influenza like illness in those with lab-confirmed infection
VEI based on viral shedding
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Point Estimates

Weighted Mean

Absolute Efficacy of Inactivated Influenza Vaccine
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VEs based on lab-confirmed infection
VEp based on influenza like illness in those with lab-confirmed infection
VEsp based on influenza like illness in those with lab-confirmed infection
VEI based on viral shedding





