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Background:

v December 31,2019: China reported an outbreak of pneumonia cases of unknown etiology to the
WHO Country Office.

v December 31,2019 to January 3, 2020: 44 cases of pneumonia of unknown origin are reported to
the WHO in Wuhan City, Hubei province.

v January 7: Chinese authorities announce that it is a new coronavirus (nCoV-2019) - now called
SARS-CoV-2.

v Phylogenetic analyzes were performed showing that the new coronavirus is closer to SARS
coronavirus (32002), than to MERS-CoV (201 3).

v January 30: WHO declares Coronavirus a Public Health Emergency of International Importance

v On March | I, the WHO declares the Coronavirus as a Pandemic.



Throughout history

- Plague of Athens, 430 BC. the epidemic kills Pericles
and a third of the population of Athens, causing his
defeat by Sparta (Thucydides, History of the
Peloponnesian Wars)

- War of the Elephant, Mecca 568 AD smallpox kills the
Ethiopian army

- Plague in Europe, 14th century, kills about 15 million

people in Europe (and between 40 and 60 in Asia) Three Egyptian
Mummies
1570-1085 BC

- Conqguest of Tenochtitlan, 1521, smallpox kills Emperor

Cuﬂrlohugc and decimates the Aztec army and Ramses the Vih

population. Died 1157 BC

- Conquest of Inca Empire, 1524, smallpox kills the
emperor Huayna Capac and provokes a civil war
among the Incas.

-Spanish Influenza, 19218 — 1920, kills between 50 and 100



Propagation of the infectious
front of the plague in Europe.
XIV century.
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Same time as: Chemical kinefics and the Volterra model for predator-
prey.

First motivation: Epidemic of Spanish Influenza 19218-1919, between 30
and

60 million deaths.

First hypothesis: There is no spatial dependency.

In chemical kinetics, only concentrations matter.

Constant population is assumed.




Kermack y McKendrick (1927)
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Critical values of the
parameters that must be
exceeded for an epidemic
outbreak to occur
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Ronald Ross
1857 — 1932

Ro =
Y

Ross numberl1915

Average Secondary Infections produced
by a primary case in a community
where everyone is susceptible
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Are the data reliablee

Is It usefule
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The classic model can not adjust a plateau!

Hubei. a=0.405785, 3=0.239505,
R0=1.69427, y=4.18
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What are mathematical models really useful fore

What is the factor of positives
to number of infected?

3.2, 10, 7.3, 30, 85, 1300,... 2¢¢

The factor does not matter!
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More complex behaviors due to the social factor




Kermack-McKendrick + increased mobility

(Source of Susceptibles)




Covid 19 en Acapulco Guerrero, México
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Epidemiological model of COVID-19 for decision making in the
municipality of Acapulco, Guerrero.
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Como se extendid por el mundo el Covid-192

Kermack & McKendrick +




Diffusion and new outbreaks
generated by nonlinear effects




Covid 19 travels by airlines

... and the Colleges of Cartographers drew up a Map
of the Empire, which was the size of the Empire and
exactly coincided with it.

J.L.B.
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Covid-19 spread mainly by airlines

S=eAS—BST,

I =eAl + ST —~I.

A is the graph Laplacian matrix

Y is associated with the average lifespan of
the virus. For this type of virus, between 3
and 7 days

B is the transmission rate. At the
beginning of the pandemic, the Ro was
estimated between 1.5 and 5.
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€ was more difficult to estimate, we did it
indirectly with the outbreak in Singapore. @

These calculations were made during
the first half of February and
estimated the arrival of the infectious
outbreak in Mexico between March

20 and 30.
These results were communicated to
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Introduction of new variants

México

20H Beta \V'2)

SudAfrica

England




Infroduction of new variants
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Omicron
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Omicron with no vaccination

147000 additional deaths third outbreak

93000 additional deaths fourth outbreak




Omicron fifth outbreak

Loss of immunity and formation
of endemic state
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How efficient have governments beene
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Progression on a logarithmic scale of number of cases
and number of deaths (red) in China



Comparativa: COVID-19 - Cns's 0@ coronavirus 250N2021
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What influences the spread of Covid 192

Distancing measures, social responsibility,
trust in institutions, etc.
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Possible Immuno-Genetic effects
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