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d/dt( E ) = beta®S*I/N - (b+gamma)*E

dfdt( | ) = gamma®E - (b+alpha+sigma)’l
d/dt{ R ) = sigma® - (b+delta)’R

int3=MN0-10
intE=0
init [=10
int R=0

N=S+EH+R

NO = 1E+7
0=1

Births = b*ND
b=2Fe-4
gamma =1
sigma =1
alpha=10
delta=10
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beta =R0 * ((b+gamma)/gamma) * (b+alpha+sigma)
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Readout
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(2 ) H ARG L FORENER 17
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Infection Death T u Progression

I3 or Relapse

“—— Latent (fast)
Birth l N

1fiD/N
Susceptible =
e /"Dﬂ'{l 7y Latent (slow) |, Diseased
Death | u a . Death | (u+a)
‘Recovery

The rate of exogenous reinfection is 1fD/N
where r is the relative susceptibility of Latent(slow) individuals, compared with
Susceptible individuals.

If r = 1 then Latent(slow) individuals are more susceptible,

if r=1 then Latent(slow) individuals are equally susceptible,
if r < 1 then Latent(slow) individuals are less susceptible.

(Example r value 0.35)

& TER I
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‘Background’ death rate (per-capita): u (1/60 years = 0.0167 p.a.)
Additional death rate due to disease (per-capita): « (0.25p.a)
Birth rate (per-capita): @ (to balance background death rate, 0.0167 p.a )

Infection rate (per capita): actually a variable, since depends
on the number who are infectious at each moment, but
includes transmission coefficient parameter : f§

Progression or relapse rate (per-capita): y (0.12 p.a.)

Recovery rate (per-capita): ¢ (0.2p.a.)
2SI AR EEfERR [ RE

dS/dt = oN — uS — fSD/N

dL/dt = BS(DINYf  + rBL(D/N) — uL, — y,L,
dLJdt = BS(D/NY(1 —f) — rBL(D/N) — uL,— y L. + oD

dD/dt =y Ly + yl s — (u+a)D —aD
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Types : (J)ournal club; (K)eynote lecture; (L)ecture; (P)ractical / (P)roject; (Q)uestion & answer session;

(S)ocial

Monday 1" September

Start | Duration | Type Session

900 20 - Registration, coffee

920 15 - Introduction to course & department

935 15 - Introductions of staff and participants (I)

950 60 K | Infectious diseases and mathematical models

1050 15 - Introductions of staff and participants (II)

1130 60 L | Introduction to designing infectious-disease models (I)

1230 15 - Introductions of staff and participants (I1I)

1355 60 L Introduction to designing infectious-disease models (I)

1515 150 P Designing a model of TB

1745 180 S Reception

Tuesday 2™ September

Start | Duration | Type Session

900 150 P Introducing Berkeley Madonna as a tool for modelling & The SIR model and
RO

1150 50 K BSE and vCJD: Mad cows and Englishmen

1340 60 L R 0 for compartmental models with homogeneous mixing

1440 30 L R 0 from transmission graphs

1540 60 L The herd effect in infectious disease epidemiology

1700 60 L Interactions between infectious diseases

Wednesday 3" September

Start | Duration | Type Session

900 40 L R O from first principles: HIV as an example

950 60 K Planning mass vaccination campaigns

1110 75 P Estimating key parameters from an outbreak of influenza (I)
1325 60 P Estimating key parameters from an outbreak of influenza (II)
1445 60 K | Vector-borne diseases: a multi-species ecosystem

1555 60 K | Vector-borne diseases: mathematical models

1715 45 K HIV, UNAIDS and models for a global pandemic
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Thursday 4" September

Start | Duration | Type Session

900 60 L Overview of different types of models

1010 60 J Journal club (group discussion of a paper)

1130 60 Q Question & answer session

1330 45 L Compartmental models with heterogeneous mixing

1425 150 P Exploring heterogeneous behaviour in a model of STDs

1715 45 K Modelling vaccination for STIs

Friday 5" September

Start | Duration | Type Session

900 60 L Introduction to stochasticity

1020 60 K | Health economics of infectious-disease control

1140 60 K Hospital-acquired infections: where stochasticity rules

1340 165 P | A stochastic model of nosocomial MRSA

1645 60 K | Mathematical models and infectious diseases: successes of the past and
challenges for the future

Monday 8" September

Start | Duration | Type Session

900 40 Q Round-up of week 1

940 60 K Space, networks and social context in individual-based models
1055 60 K | Foot-and-mouth disease: models and policy

1205 60 P | Project 1 - SARS or Vector-borne diseases (I)

1335 45 K | SCI & Control of Neglected Tropical Diseases

1420 80 P Project 1 - SARS or Vector-borne diseases (II)

1600 80 P Project 1 = SARS or Vector-borne diseases (IIT)

Tuesday 9" September

Start | Duration | Type Session

900 105 P | Project I - SARS or Vector-borne diseases (IV)
1105 105 P | Project 1 - SARS or Vector-borne diseases (V)
1320 45 L Using models in planning clinical trials

1405 105 P Project 1 — SARS or Vector-borne diseases (V1)
1610 60 P Project 1 = SARS or Vector-borne diseases (VII)
1720 45 L From outbreaks to emerging infections
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Wednesday 10" September

Start | Duration | Type Session

900 60 K | Bovine TB: science, policy and dogma

1010 45 L Estimating parameters from data

1115 45 L Comparing models to data: the iterative process of model acceptance,

rejection and refinement

1230 45 K Monitoring and evaluation in mass-chemotherapy control programmes
1315 135 P Project 2 = HIV or Avian influenza (I)
1600 120 P Project 2 = HIV or Avian influenza (II)

Thursday 11" September

Start | Duration | Type Session

900 60 K Interventions against HIV

1000 180 P | Project 2 - HIV or Avian influenza (I1I)

1330 45 K | Macroparasites: the causes and effects of parasite aggregation
1415 65 P Project 2 = HIV or Avian influenza (IV)

1530 60 J Journal club (group discussion of a paper)

1700 60 K | Seasonality of infectious diseases

Friday 12" September

Start | Duration | Type Session
900 60 K Pandemic influenza planning

1020 90 P Project 2 = HIV or Avian influenza (V)

1310 60 K | Bacterial genetics, epidemiology and evolution
1410 60 K | Preparing for future infectious disease threats
1510 20 - Closing words & feedback
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