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Natural History of Infection
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Natural History of Infection
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Terminology

Infection Onset of symptoms
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Infection Onset of symptoms

Infectivity = 1

Diseased

Onset of shedding




Don’t worry about
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Formulating Mathematical Models

We shall consider two kinds of compartmental
models:

Models without demography:

These models have "closed population" without births,
deaths, or migration. Ideal for diseases with short
term duration, example seasonal flu.

Models with demography:

These models include births, deaths, or migration and
are best for modeling diseases with long term
duration like TB. Allows the exploration of long-term
persistence and endemic dynamics of the disease.
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Measles

Signs and symptoms -
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Chlamydia

The Facts
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Tuberculosis (TB)

Tuberculosis (TB) |
(Mycobacterium tuk
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Chikungunya
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Ebola virus disease

How Ebola Symptoms Progress

Infection with the Ebola virus can lead to flu-like symptoms, bleeding (both visible
and internal) and, in many cases, death. The current outbreak has a mortality rate
of around 60 percent.

EXPOSURE INCUBATION COURSE OF ILLNESS DEATH
Usually lasts between 6-10 days.
= : e O
typically begin DAYS 1-3  DAYS 4-7 DAYS 7-10
4-9 days after exposure, in the first  Around days Toward the
m?’ Inmbazti‘on A few days 4-7, patients end of the
or up to 21 days. of illiness, may also have lliness, there
patients vomiting, is confusion
have flu-lkke diarrhea, and bleeding,
symptoms  nausea, both internal
and low blood and visible.
profound pressure, All of this
weakness. headaches progresses
and anemia. toward coma,
shock and death.

Source: De Nahid Bhadelia M.D., M. A_, Associate Hospiral Epidemiologist, THE HUFFINGTON POST
Boston Medical Ceater Director of Infection Control, Nagional Emerging
Infectious Discase Laboratories, Boston University
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Table 1. Some proposed forms for the transmission function

Number Function® Comments
1 ps/ Mass action
2 BSIN Frequency-dependent transmission
3 pSek Power relationship; Constants: 0 < p< 1,0 < g < 1. Phenomenological
4 BHN - Iig); 1 < gN Constant: 0 < g < 1. Embodies a refuge effect {g = proportion of the
0.1z gN population potentially susceptible, because of spatial or other
heterogeneities)
5 kS ln( “?ki] Negative binomial. Small k corresponds to highly aggregated
infection, As k < =, expression reduces to BS/{mass action)
6 N FS) Asymptotic contact function separated from the mixing term F/S. 1),
I-e+eN N which may be any of those above. If constant & « 0, contacts are
proportional to N. If e = 1, contacts are independent of N
7 5 f:’” Asymptotic transmission. ¢ig a constant
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