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— OUTLINE
*» Epidemiology

¢ Infectious disease epidemiology

¢ Infectious Disease/ Case definition for coronavirus disease 2019 (COVID-19)
¢ Severity of infections

** Modes of Disease Transmission

s Exposure to Infectious Agents

+* Serial interval
iologic Triad




‘ | Epidemiology

Logy
distribution

states and events In populatlons and
the application of this study to /
control health problems.



INFECTIOUS DISEASE PIDEMIOLOGY

| MajorDifferences

Models
A case can ¢ exposure

infections In
epidemiology

patterns play major role
Immunity and herd
There is sometimes a need for /

& Epidemic, Endemic,
Sporadic,

The and in communi
Political and social




What is infectious disease epidemiology?

Epidemiology Infectious disease epidemiolo

Deals with one pOpUlatiOn % Two or more popu|ations
Risk =» case +» A case is arisk factor
+* The cause often known
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What is infectious disease epidemiology?
Two or more populations

Humans
Infectious agents

-

Helminths, bacteria, fungi, protozoa, viruses, prions
Vectors

ito (protozoa-malaria), snails (helminths-



What is infectious disease epidemiology?

A case is a risk factor ...

—> Infection in one person can be transmitted to others




Coronaviruses are important human and
animal pathogens. At the end of 2019, a novel
coronavirus was identified as the cause of a
cluster of pneumonia cases in Wuhan, a city
In the Hubel Province of China. It rapidly
spread, resulting in an epidemic throughout
Ina, followed by an increasing number of
les throughout the world.




~Case definition for coronavirus disease 2019 (COVID-19)
¢ Clinical criteria

Any person with at least one of the following symptoms: cough, fever, shortness of
breath, sudden onset of anosmia, ageusia or dysgeusia

s Diagnostic imaging criteria
Radiological evidence showing lesions compatible with COVID-19

s Laboratory criteria
Detection of SARS-CoV-2 nucleic acid in a clinical specimen: PCR+

0’ )

At least one of the fc
with a confirmeo

of symptoms

having been aresident or a staff member, in the 14 days prior 1o ©
symptoms, in a residential institution for vulnerable people where ongoing
COVID-19 transmission has been confirmed



What is infectious disease epidemiology?

Creutzfeldt-Jakok Coronaviruses (CoV)
family of viruses that cause i

severe diseases such as

and A novel

IS @ new strain that has not been previously identified in
humans. /
< Surveillence of infectious disease

Identification of of outbreaks

K/
0‘0

Studies of routes of transmission and natural history of infections

*

*

Identification of new interventions


https://www.who.int/emergencies/mers-cov/en/
https://www.who.int/csr/sars/en/
https://www.who.int/emergencies/diseases/novel-coronavirus-2019

Infectious Disease

Definitions

Infectious diseases :
Caused by an infectious agent COVID-19

Communicable diseases
Transmission - directly or indirectly — from an
ible diseases
al routes — from an infected person

11



Covid-19 2.5% to 5%

inapparent mild moderate severe




- Iceberg Concept of Infection

Fatal

|

SubClinical clinical i

Disease /
l Exposure withge

infection 13



Modes of Disease Transmission

Indirect:

+» Mucous-mucous

s STI
¢ Across placenta Air-borne
* toxoplasmosis <  Chickenpox , Ting-borne
¢ Through breast milk &  Scarlatina
2 HIV /
¢ Sheeze-cough
* Influenza B. Vector Transmission
% Mecanical (oninsectb
remain on surfaces and % Thrachoma
people may be infected with the virus by * Biological 14
touching contaminated surfaces and then % Malaria

touching their eyes, nose, or mouth.



Transmission — Understanding of the transmission risk is incomplete.
Epidemiologic investigation in Wuhan at the beginning of the outbreak identified an
Initial association with a seafood market that sold live animals, where most patients

had worked or visited and which was subsequently closed for disinfection. However,
as the outbreak progressed, person-to-person spread became the main mode of
transmission.

Person-to-person

SARS-CoV-2 ¢ airborne route

inhalation of particles s -
and distance), but the extent to whic
conftributed to the pandemic is contfroversial.

, but the role of these sites in fransmission

is uncertain.

WHO-China report, transmission through the did not appear

be a significant factor in the spread of infection .

There is also no evidence that SARS-CoV-2 can be transmitted through

contact with non-mucous membrane sites (eg, abraded skin).

Risk of transmission depends on —type and durati
exposure: household contacts, health care settings(OR=3.4), social or work
gatherings, Traveling, Environmental contamination (surfacesfor up to six to
nine days without disinfection),



Exposure to Infectious Agents

Exposure

No infection Carrier

R AN

Death Carrier Immunity No immunity
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Timeline for Infection

Susceptible

Dynamics of

Symptomatic
period

Non-diseased

Susceptible \/

Ime

17



Symptomatic transmission (incubation period = serial interval)

& Theubatonperod " incubation pe median serial interval at 4.0 days
-y (95% credible interval [Crl]: 3.1, 4.9).

Pre-symptomatic transmission
(incubation period > serial interval & serial interval > 0)
incubation period

“serial interval

Pre-symptomatic transmission
(incubation period > serial interval & serial interval = 0)
incubation period
L serial interval
A infection
incubation peried % @ llnessonset

Second case

Latent Period Infeo_tious period

Incubation Period

Latent Period  Infectious period

Incubation Period Clinical Disease

109U
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The incubation period of COVID-19, which is the time between exposure to the

virus and symptom onset, is on average , but can be as long as 14 days.
Thus, quarantine should be in place for 14 days from the last exposure to a
confirmed case.

The estimated median incubation period was [95% confidence
interval (Cl): 7.02 to 8.53], and the 90th percentile was 14.28 days (95%
13.64 to 14.90). By including the possibility that a small portion of patfi
contract the disease on their way out of Wuhan, the estimated pro
that the incubation period is longer than 14 days was between 5and 10%.



Person-to-Person Transmission

Cases
% Index — the first case identified

*» Primary — the case that brings the infection into a population
s Secondary — infected by a primary case
s Tertiary —infected by a secondary case

Susceptible

Immune O e
Sub-clinical O /
Clinical

0000



Person-to-Person Transmission

Children exposed
Children ill 201

Note:

- The Is useful for comparing the risk of disease i
with different exposures.

21



Epidemiologic Triad

HOST ENVIRONMENT



Factors Influencing Disease Transmission

* Weather
* Housing

» Geography

* Occupational setting
* Air quality

* Food



- Infectious Agents

Bacteria

Viruses

-
I




- Vectors Carrier

A host that carries a pathogen without injury
to itself and spreads the pathogen to
usceptible organisms




- Reservoirs

A host that carries a pathogen without

injury to itself and serves as a source
ion for other host organisms

26



- Reservoirs

Humans
{hepatitis, COVID-19}

Other Vertebrates

’0O0NO0SIS




IS g S i w b edel s olew S AS Ol sl o

lse S Dpe 5 S Sl 5SS Olpm | Ole eled 5 3500 oo il

(§ S 7 50) Solow [ i gis =Y




Reproductive Rate

The basic reproductive
number, R,
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SUSCEPTIBLE POPULATION
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Basic Reproductive Rate, R,

RO= 1+2+O+3+O+1+2+1+1+2+2:1.5

10




Basic Reproductive Rate, R,

* If Ry < 1 then infection cannot invade a population

— implications: infection control mechanisms
unnecessary (therefore not cost-effective)

age) the pathogen will




What determines R, ?

probability of transmission per contact

/

RO p C d —~ duration of infectiousness

/

contacts per unit time




Nonpharmaceutical interventions (NPIs):

staying at home, cance
gatherings, working at home,
social distance, avoiding suspicious

Individuals, quarantine of exposed persons, /
travel restrictions,
school and workplace closures.



What is R, for COVID-197

the growth rate rof COVID-19 is almost in [0.30,0.32] whic
than the growth rate 0.1 estimated by CCDC [9], and the
reproductive number Roof COVID-19 is estimated by

3.20 < Ry <3411 we simply use R = 1471, with T, =

which is bigger than that of SARS.


https://www.medrxiv.org/content/10.1101/2020.02.17.20023747v2
https://www.medrxiv.org/content/10.1101/2020.02.17.20023747v2

Measles
Poliomyelitis
Rhinovirus
Smallpox
MERS-CoV
Influenza (Autumn 1918)
SARS-CoV-1
HIV
SARS-CoV-2
Zika
Ebolavirus

Influenza H2N2 (1957)

N O NN\

Influenza (Spring 1918)
Influenza H1IN1 (2009)
0 2 4 b 8 10 12 14 16

Basic reproduction number, R,
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Herd immunity

1- 1/ 1s also defined as fraction of the
population to be vaccinated for getting herd

disease Iess than 0.4 fraction of the population be

susceptible or more than 60% be non-susceptible or
Immune. Vaccination policy: if proportion of susceptibl
Individuals is reduced to below 1/R, the disease can b//

control. it ro = 5 then vaccine coverage will have o be in excess of 80
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Figure 1. Diagram illustrating transmission of an infection with a basic
reproduction number Ay = 4 (see Table 1). A, Transmission over 3
generations after introduction into a totally susceptible population (1 case
would lead to 4 cases and then to 16 cases). B, Expected transmissions if
(g — 1WAy = 1 — 1/Ry = 34 of the population is immune. Under this
circumstance, all but 1 of the contacts for each case s immune, and so
each case leads to only 1 successful transmission of the infection. This
implies constant incidence over time. If a greater proportion are immune,
then incidence will decline. On this basis, (R — 1)/Ry is known as the
“"herd immunity threshold.”




0]0]010110.0:0/0'0




EPIDEMIC CURVE

—Date of exposure
—Date of symptom onset

—Date of diagnosis /

*Vertical axis: number of cases

Clues to nature of outbreak e
Exposure

41



EPIDEMIC CURVE
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Endemic vs Epidemic, Wave/Peak

Jisease

4

. 43

Endemic Epidemic




Number of COVID-19 cases in HK

250 3500

2000
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missed diagnases
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COVID-19
Pandemic
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Transmission status at national or sub-national level

No cases: Countries/arealterritories with no cases
Sporadic cases: Countries/area/territories with 1 or more
cases, imported or locally detected

Clusters of cases: Countries/area/territories experiencing
cases clustered in time, geographic location and/or common
osure

' Ission: Countries/arealterritories

al transmission defined
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STRATEGIC OBJECTIVES: COVID-19
WHO’s strategic
1- Limit human-to-human transmission
close contacts health care workers

early

Address crucial unknowns reg

transmission and infection, treatment options, 3

, therapeutics and vaccines;

Communicate critical risk and event information to all communities and
counter misinformation;

through multisectoral partnerships.

This can be achieved through a combination of public health measures, such as rapid identification, diagnog

and management of the cases, identification and follow up of the contacts, infection prevention and contrg
health care settings, implementation of health measures for travelers, awareness-raising in the populati
risk communication.


https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200222-sitrep-33-covid-19.pdf?sfvrsn=c9585c8f_2
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Situation Reports

Novel coronavirus (COVID-2019) situation reports (WHO)

COVID-19 situation summary (CDC)

Cases of coronavirus disease (COVID-19) in the US (CDC)

Daily briefing on novel coronavirus cases in China (China NHC)
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(COVID-19) infection (WHO)

* COVID-19: epidemiology (UpToDate)
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https://www.cidrap.umn.edu/covid-19/epidemiology

Epidemiolgy Status of COVID-19 in the World and Iran

https://covid19.who.int/2gclid=CijwKCAjw2Jb7BRBHEIWAXTR4{YiLXFD1zXai
MINACHNXxmMzwswRQYVKUM7i6eHfYSMMdOQUNxAZft4ABoCygoQAvVD BwE

orldometers.info/coronavirus/eutm campaign=homeAdvegasl?

ion-2019-ncov-cases



https://covid19.who.int/?gclid=CjwKCAjw2Jb7BRBHEiwAXTR4jYiLXFDtzXaiMfN4CHNxmzwswRQYVKUm7i6eHfYSMMdOQUNxAZft4BoCyqoQAvD_BwE
https://www.worldometers.info/coronavirus/?utm_campaign=homeAdvegas1?
https://www.ecdc.europa.eu/en/geographical-distribution-2019-ncov-cases
https://covid19.healthdata.org/global?view=total-deaths&tab=trend

World Health

. ‘ Search by Country, Territory, or Area
rganization o ey

WHO Coronavirus Disease (COVID-19) Dashboard Overview

Data last updated: 2020/%/21, 4:30pm CEST

272,585

30,945,804

conflmed C=ses

/

959,116
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COVID-19 CORONAVIRUS PANDEMIC

Last updated: September 21, 2020, 16:51 GMT

Coronavirus Cases: Deaths: Recovered:

31,344,422 966,514 22,930,389

ACTIVE CASES CLOSED CASES

7,447,519 23,896,903

Currently Infected Patients Cases which had an outcome:

7,386,182 (99%) 61,337 (1%) 22,930,389 (96%) 966,514 (4%)

in Mild Condition Serious or Critical Recovered / Discharged Deaths




L3

Country, Total Hew Total HNew Total Active Serious, Tot Cazes! Deaths/ Total Tests!

Other Cases Cases Deaths Deaths Recovered Cases Critical 1M pop 1M pop Tests 1M pop Population
Waorld 31,344 422 +114509 966,514 +1,762 22930389 7447519 61,337 4,021 1240

USA 7015789 +11,021 204,212 +04 4,269,688 2,541,889 14,031 21,168 616 = 98,303,303 296,598 | 331,436,330
India 5523917 +38,305 88,345 4,440,775 994,797 8,944 3,994 64 64,392,594 46,560 | 1,383,011,810
Brazil 4,547,150 +2,521 | 136,997 3,851,227 558,926 8,318 21,359 643 15011,116 70,509 | 212,896,182
Russia 1,109,595 +G,196 19,489 +71 911,973 178133 2,300 7,603 134 | 43,100,000 295,309 | 145,948,511
Peru 768,895 31,369 615255 122,271 1,425 23,249 948 3,693,813 111,687 33,072,805
Colombia 765,076 24,208 633,199 107,669 863 15,001 475 3,393,562 66,537 51,002,905
Mexico 697,663 +3,542 73,493 499,302 124,868 2,481 5,399 569 1,586,191 12,274 | 129,232,607
South Africa 661,211 15,953 590,071 55187 539 11,118 268 4,041,453 67,954 59,473,498
Spain 659,334 30,495 N/A NiA 1,345 14101 652 = 10,756,835 230,049 46,758,867
Argentina 631,365 13,053 438231 130,081 3,261 13,941 288 1,729,040 38179 45,287,825
France 452,763 31,285 01,574 329,904 827 6,933 479 10,000,000 153,125 65,306,013
Chile 447 468 +1,194 12,298 +12 421,11 14,059 915 23,363 42 3055155 159,516 19,152,666
Iran 425481 +3,341 24478 77 361,523 39480 3912 5,051 20 3,773,300 44,798 84,229,800
UK 398,625 +4,368 41,788 +11 H/A HiA 138 5,865 615 | 22,171,979 326,223 67,965,784
Bangladesh 350,621 +1,705 4,979 +40 258,717 86,925 2,124 30 1,834,323 11,114 | 165,052,979

N NN




COVID-19 CORONAVIRUS PANDEMIC
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In Iran (Islamic Republic of), from Jan 3 to 4:30pm CEST, 21 September 2020, there have been 422,140 confirmed
cases of COVID-19 with 24,301 deaths.

‘ |

Jan 31 Feb 28 har 31 May 31 Jun 30 Jul 31 Aug 31

Feb 29 har 31 May 31 Jun 30 Jul 31 Aug 31

(=]

—_




1- https://www.medrxiv.org/content/10.1101/2020.02.17.20023747v2
Johan Giesecke
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19-

epidemiology-virology-and-prevention

https://www.who.int/docs/default-source/coronaviruse/situation-



https://www.medrxiv.org/content/10.1101/2020.02.17.20023747v2
https://www.amazon.com/Johan-Giesecke/e/B001KDD058/ref=dp_byline_cont_book_1
https://www.uptodate.com/contents/coronavirus-disease-2019-covid-19-epidemiology-virology-and-prevention
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20200222-sitrep-33-covid-19.pdf?sfvrsn=c9585c8f_2
http://www.healthdata.org/covid/data-downloads
https://www.worldometers.info/coronavirus/?utm_campaign=homeAdvegas1?
https://covid19.who.int/?gclid=CjwKCAjw2Jb7BRBHEiwAXTR4jYiLXFDtzXaiMfN4CHNxmzwswRQYVKUm7i6eHfYSMMdOQUNxAZft4BoCyqoQAvD_BwE

