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Abstract: The Great Plague of London, which claimed the lives of one fifth of London\'s population in 1665, is one of the most famous epiden
all time. We have recently digitized the mortality records for London during the Great Plague, yielding weekly data for each of the 130 paris
will describe the temporal and spatial dynamics of the plague, and discuss our efforts to estimate the transmissibility of the infectious agen
also briefly describe other projects in progress inspired by disease-specific mortality records for London over the past 650 years.
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Why study Ecology and Evolution
of Human Infectious Diseases?
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Why study Ecology and Evolution
of Human Infectious Diseases?

» Public health significance
- Develop better control strategies

- Gain insights for response strategies for new
pathogens
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Why study Ecology and Evolution
of Human Infectious Diseases?

» Public health significance
- Develop better control strategies

- Gain insights for response strategies for new
pathogens

» Ecological significance

- Remarkably rich datasets provide windows into
host-parasite ecology / dynamics / evolution

- Infectious disease systems are much simpler
than typical ecosystems

»+ No complex “food webs"”: Infectious individuals don't
seek out other species if everyone around them is
immune
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'Mathematical and Computational
Methods Can Help

* Quantify pathogen transmissibility
- Final size of epidemic
- Optimal control strategies

» Describe/predict/demystify dynamics
- Seasonality
- Frequency
- Spatial structure
- Evolution
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The Great Plague
of London in 1665

* What was the pathogen?
- Was it really bubonic plague? pneumonic plague?
* Was it as transmissible as people
thought?
- Could we control it if it arose today?

» Is this disease relevant in 2007?

- Bubonic/pneumonic plague is considered a
J | o oo serious bioterrorist threat = e
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The Great Plague
of London in 1665

» Location
» Data sources
» Temporal pattern
» Spatial pattern
* Transmissibility
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The Great Plague
of London in 1665

* Location
» Data sources
» Temporal pattern
- Spatial pattern
* Transmissibility
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London, as it appeared in 1665
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London, as it appeared in 1665
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London, as it appeared in 1665
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London, as it appeared in 1665
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London, as it appeared in 1665
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The Great Plague
of London in 1665

» Location
- Data sources
» Temporal pattern
» Spatial pattern
* Transmissibility
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Mortality Bills are typically handwritten...




But handwriting is typically clear...
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The Great Plague
of London in 1665

» Location

* Data sources

+ Temporal pattern
» Spatial pattern

* Transmissibility
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Plague in London, England, 1348-1376

Monthly plague deaths
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Plague in London, England, 1592-1666
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The Great Plague of London, 1665

7000 M*“‘-- September
- ——  Weekly

\ births
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0
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The Great Plague of London, 1665
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The Great Plague of London, 1665

000 M*‘*"*Sep'rember Can we reliably estimate
transmissibility from this
s epidemic curve?

-
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The Great Plague of London, 1665

000 M*‘““*Sep'rember Can we reliably estimate
transmissibility from this

oo 7 epidemic curve?

_Em \ Was the population

- / homogeneously mixed on the

| scale of the whole city (~2

000 miles in diameter) ?
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The Great Plague of London, 1665

000 M*‘““*Sep'rember Can we reliably estimate
transmissibility from this

peg epidemic curve?

im \ Was the population

- / homogeneously mixed on the

| scale of the whole city (~2

000 miles in diameter) ?

Did the disease become evident
in all parts of the city
simultaneously? Or is there
evidence for spatial spread?

40 50 80
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First few parishes infected
during the Great Plague...

Weealy Maguo Deaths
2L
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First few parishes infected...
together with scaled aggregate time series

Weekly Plague Daalfia
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The Great Plague
of London in 1665

» Location
* Data sources
» Temporal pattern
- Spatial pattern
* Transmissibility
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Visualization of the spatial
structure of mortality in London
i

* GIS encoding of parish boundaries

- Visualization of epidemic

i - Overlay parish boundaries on more
modern map for reference

- Colour parishes as they become
infected

- Is there evidence for spatial spread
or was the spatial pattern random?
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