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Epidemic Intelligence
Service

* 2 year program
» 70 EIS officers / Yr.

* On the job epidemiology and public
health training

* Conduct epidemiologic investigations,
public health research, and disease
surveillance
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Objectives

Infectious disease burden in context
Introduction to outbreaks

Case studies

Public health tools
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* Free discussion
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Leading causes of death globally

() 2000 @ 2019
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Leading causes of death globally

() 2000 @ 2019

1. Ischaemic heart disease

2. Stroke

" .

3. Chronic obstructive pulmonary disease
@ _

4. Lower respiratory infections

5. Neonatal conditions

@ O
6. Trachea, bronchus, lung cancers
——9
7. Alzheimer’s disease and other dementas

=9

8. Diarrhoeal diseases

@ O

9. Diabetes mellitus

(@
10. Kidney diseases

—O0@
0 2 4 6 8

Number of deaths (in millions)

@ Noncommunicable @ Communicable @ Injuries

Source: WHO Global Health Estimates,
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Annual
Deaths,

Global, all
causes, 2017

58 million/Yr

Blue — NCDs
Red - Infectious
Green — trauma

Darker — increase
Lighter — decrease

Global
Both sexes, All ages, 2017, Deaths
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Both sexes, Al agos 2017, Deaths
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What are the
leading causes of
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children under age
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What are the
leading causes of
death among
children under age
57

Prematurity 16%
Pneumonia 13%
Intrapartum complications 11%

Diarrhea 8%

. Global distribution of deaths among children under age 5,
by cause, 2016

Deaths among children
aged 1-59 months (54%)

Pneumonia, 3%

Pneumonia, 13%

Preterm birth
complications, 16%

Intrapartum-related
Congenital, 4% : events, 1%
Intrapartum-related '
events, 1%
- Sepsis ar
Preterm birth >
complications, 2% menigitis, 7%
Meningitis, 2% -
AIDS, 1% b
Malaria, 5% — Other, 3%
/ ~ —Injury, 1%
Injury, 6% N - Congenital, 5%
Measles. 1% « Tetanus, 1%

' Diarrhoea, 0.3%

Meonatal deaths (46%)
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Levels & Trends in Report 2017

[ ]
Chlld Estimates Developed by the

UN Inter-agency Group for

Mortality Child Mortality Estimation

“Most under five deaths are caused by
diseases that are readily preventable or
treatable with proven, cost effective
interventions.”
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Year 1346

* Jani Beg (Mongol) puts Kaffa
(Crimea) under siege

e Genoese traders flee to Sicily
* Bring a disease with them




Year 1346

* Jani Beg (Mongol) puts Kaffa
(Crimea) under siege

* Genoese traders flee to Sicily

* Bring a disease with them
* Plague
* Highly contiguous
* High mortality

The Bubonic Plague
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1347-1351

* Kills 30-60% of Europe
population
* World population
e 450 million ->350 million




Ragusa (Dubrovnik) - Quarantine

Quaranta Giorni= 40 Days

* Ships would wait 40 days
outside port

* Bubonic plague

* Time from infection to death up to
37d

S ISR




John Snow, 1813-1858

Cholera reached England in
1831.

It was thought to be spread by
“miasma,” a fog emanating from
a body of water.










Snow’s cholera map of London, 1849

Presented at Epidemiologic Society of London, December 5, 1854



Snow’s cholera map of London, 1849
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Cholera mortality rates in London by water supply

(John Snow, 1849)

TABLE IX,
Deaths Deaths in
SNambee clrom | each 10,000
Southwark and Vauxhall Company | 40,046 1,263 815
Lambeth Company . 26,107 98 37
Rest of London . 256,423 1,422 59
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1,000 cases

In the first week, cholera spread from Mirebalais to the the delta region near St. Marc.

In the month after the epidemic was
identified, the outbreak spread to all
regions of Haiti. More than 3,500 died

by the end of 2010. In 2014, rains and flooding led to

resurgences in Port-au-Prince
and other regions.

. bl .

2011 2012



The Origin of the Haitian Cholera Outbreak Strain NEJM DEC 2010

“there is a close relationship between the Haitian isolates and variant V. cholerae El Tor O1 strains
isolated in Bangladesh in 2002 and 2008.”




The Origin of the Haitian Cholera Outbreak Strain NEJM DEC 2010
“there is a close relationship between the Haitian isolates and variant V. cholerae El Tor O1 strains
isolated in Bangladesh in 2002 and 2008.”
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Epidemics — 20" Century
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Spanish Flu (1918) Polio (1950s) HIV (1980)
50 Million deaths 500,000 dead and paralyzed 75 Million infected
Every year 32 Million dead
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World Tourism Organization prediction

International Tourist Arrivals, 1950-2020
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1 billion people crossing borders /year




* RNA virus

Orthomyxoviridae

* Hemagglutinin (HA 1-18)
* Humans H]1,2,3

 Neuroaminidase (NA 1-11)
* Humans N1,2

January 3, 2021

Influenza
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Human 1AV Panadcmics

Flu Epidemics — 20" Century
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NATIONAL STRATEGY FOR

PANDEMIC
INFLUENZA

HOMELAND SECURITY COUNCIL

MOVEMBER 2005

Centers for Disease Control and Prevention

MMWR Morbidity and Mortality Weekly Report

Recommendations and Reports / Vol. 63 / No. 6 September 26, 2014

Updated Preparedness and Response Framework
for Influenza Pandemics

Continuing Education Examination available at http://www.cdc.gov/mmwr/cme/conted.html.

/ﬂt
i' 'd""la U.S. Department of Health and Human Services
S wyzsll Centers for Disease Control and Prevention

N



Influenza Symptoms
Cold or Flu?

* FEVER

. Abrupt SIGNS AND SYMPTOMS COLD FLU
Symptom onset Gradual Abrupt
1 Chi"s Fever Rare Usual
Aches Slight Usual
* |V|Va Igla Chills Uncommon Fairly common
Fatigue, weakness Sometimes Usual
* HeadaChe Sneezing Common Sometimes
Chest discomfort, cough Mild to moderate Common
Stuffy nose Common Sometimes
° cngh Sore throat Common Sometimes
;f;j\ Headache Rare Common
* Chest discomfort -

January 3, 2021 Eyal Leshem MD DTM&H



Influenza Epidemiology

* Infected
e 20-30% Children
e 5-10% Adults

 Annual Burden (Global)
e 1 Billion cases

 3-5 Million severe
cases

e 290,000-650,000
Deaths

January 3, 2021

Transmission

Burden

Moderate

Inapparent

Eyal Leshem MD DTM&H
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Influenza in the US, 2010-20 Seasons

Deaths Estimated U.S. Influenza Burden, By Season (2010 - 2020)
B Hospitalizations 61,000
W llinesses 8‘°°°°

43.000
51 000
A0
23,000
37,000 A 280,000
A _ 290,000
12,000
A1 40 000
21,000,000 34,000,000 30,000,000 30,000,000 24,000,000 29,000,000 45,000,000

36,000,000 38,000,000
2010-2011 2011 2012 2012-2013 2013-2014 2014-2015 2015-2016 2016-2017 2017-2018" 2018-2019° 2019-2020*

*Estimates for these seasons are preliminary and may change as data are finalized.

January 3, 2021 Eyal Leshem MD DTM&H 50




Influenza Vaccine

e Approved in 1945 (US military)

* Inactivated Vs. Live Attenuated

e Trivalent Vs. Quadrivalent

e Standard Vs. High dose

* Chicken egg based Vs. Cell culture
* Adjuvanted

e Recombinant

January 3, 2021 Eyal Leshem MD DTM&H
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Indications for Flu Vaccine

* High risk groups:
* Children age 6-59 months
* Adults aged 55 years and older

* Pregnant women and three months post
partum

* Chronicillness
* Heart
* Lung
* Metabolic
* Obese
* Long term care facilities
* Healthcare workers and caregivers




Seasonal Flu Vaccine Effectiveness

60
601 5p

Percent Effective

Flu Season

January 3, 2021 Eyal Leshem MD DTM&H 53



ORIGINAL ARTICLE

Acute myocardial infarction and influenza:
a meta-analysis of case—control studies

Study %
18] OR (85% CI) Weight
1
Prospective :
IMeyers et al, 2004 —i—.— 0.92 (0.60, 1.41) 16.20
Fuig-Barbera { + E 0.13 (0.03, 0.56) 2.62
Macintyre et al, 2013 —o—é— 0.55 (0.35, 0.86) 1533
Warren-Gash et al, 2013 —4-—-5—- 0.46 (0,19, 1.11) 628 .
: Vaccine
Subtotal {I-squared = 63.7%, p = 0.041) <:> 0.54 (0.31, 0.94) 4042 .
| ; Effectiveness
i
Retrospective i 2 9%
Naghavi et al, 2000 : 0.33 (0.13, 0.84) 5.77
Heffelfinger et al, 2006* E—i— 0.98 (0.75, 1.28) 2293
Sirwardena et al, 2010 * 0.21 (0.77, 0.85) 30.89
Subtotal (l-squared = 63.6%, p = 0.064) C 0.81 (0.63, 1.08) 59.58
1
!
Overall (l-squared = 63.0%, p=0.013) <:> 0.71 (0.56, 0.91) 100.00

MNOTE: Weaights are from random effects analysis

I I

To cite: Barnes M, 2 1 z
Heywood AE, Mahimbo A, Odds ratio
et al. Heart

2015;101:1738-1747. Figure 3 Pooled results for the analysis of vaccination studies by study type and acute myocardial infarction diagnosis. >4




COVID-19

November 2020, Wuhan, Hubei Province, China

Wet Market, Wuhan Pangolin



COVID-19

November 2020, Wuhan, Hubei Province, China —
The COVID-19 Pandemic

Pangolin




Global Situation COVID-19

Figure 1: COVID-19 cases reported weekly by WHO Region, and global deaths, as of 20 December 2020™
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Data last updated: 2021/1/2, 6:30pm CET

In Israel, from Jan 3 to 6:30pm CET, 2 January 2021, there have been 425,582 confirmed cases of COVID-19
with 3,338 deaths.
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What to Expect This Winter?



January 3, 2021

What to Expect This Winter?

It is very difficult to make an
accurate prediction, especially
about the future.

— Wfiels Bohr —

Eyal Leshem MD DTM&H
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Influenza Cases, by Region (2010-2020)

The World Health Organization tracks influenza activity in 18 transmission zones. Three
of those regions appear here. Only people who get tested for influenzalike illnesses—
typically about 5 percent of those who fall ill—are tallied.

Midyear Spikes
N Flu cases rise each winter in temperate latitudes. In the Southern Hemisphere, flu season
, '\ stretches from May to October. In southern South America, weekly cases peaked in 2017.

Temperate South America
/ (Argentina, Chile, Paraguay, Uruguay)

Y, P Y P
vial Gl way

1,500 —

b

1,250

1,000 - 2018

Tests per Week

Region’s first COVID-19
750 - lockdown start date:
March 16, Argentina

Number of Positive Influenza

Region’s first reported COVID-19 death: March 7, Argentina

Eyal Leshem MD DTM&H
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What to Expect This Winter?

Maccabi Healthcare Services: Incidence of weekly visits due
to Influenza Like lliness compared with multi year average

2018/2019 2019/2020
2020/2021 - 2010-2019 average
= e (epidemic threshold) oroa nnn medium intensity
30 - high intensity very high

25 -

viaw
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Classic Public Health Measures to Control
Outbreaks

* Prevent person-to-person spread of disease by separating people to
Interrupt transmission

* |solation
e Quarantine

* Community Containment
* Increasing social distancing
e Community wide quarantine



Seasonal or novel
influenza virus

Severity and
transmissibility

Recommended MPIs

Expected outcomes

Seasonal

MNowel

All levels of seasonal
influenza severity
and transmissibility

NPIs that are recommended at all times
Personal
« Voluntary home isolation (staying home wheniill)
« Respiratory etiquette (covering coughs and sneezes)
« Hand hygiene {washing hands with soap and water or use of alcohol-
based hand sanitizer when soap and water are not available)

Environmental
« Routine surface cleaning of frequently touched surfaces and objects
(e.g, tables, door knobs, toys, desks, and computer keyboards)

(potential
pandemic)

L |

« Low to medium
severity and
transmissibility

« High transmissibility
and low to medium
severity

« High to very high
transmissibility and
severity

NPIs that might be added during a pandemic
Personal
«Voluntary home quarantine (househaold members of ill persons stay
home for up to 3 days and then remain home if they become ill)
» Face mask use by ill persons for source control

Community

» 5chool closures and dismissals

» Mass gathering modifications/postponements/cancellations

» Other social distancing measures (e.q., offering telecommuting
in workplaces or seating students further apart in classrooms)

- Reduced spread of
infectious disease

« Reduced load for
health care facilities

« Reduced morbidity
and mortality




Treatment Capacity

* Ventilators
* Healthcare surge
* Drugs




Vaccines

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Safety and Efficacy of the BNT162b2 mRNA
Covid-19 Vaccine

Table 2. Vaccine Efficacy against Covid-19 at Least 7 days after the Second Dose.*

Efficacy End Point

Covid-19 occurrence at least
7 days after the second

out evidence of infection
Covid-19 occurrence at least
7 days after the second

dose in participants with

of infection

dose in participants with-

BNT162b2
No. of Surveillance
Cases Time (n)T
(N=18,198)
8 2.214 (17,411)
(N=19,965)
9 2.332 (18,559)

and those without evidence

No. of
Cases

162

169

Posterior
Vaccine Efficacy, % Probability
(95% Credible (Vaccine Efficacy
Placebo Interval); >30%)§

Surveillance
Time (n)7
(N=18,325)
2.222 (17,511)

95.0 (90.3-97.6) >0.9999

(N=20,172)

2.345 (18,708) 94.6 (89.9-97.3) >0.9999

This article was published on December
10, 2020, and updated on December 16,
2020, at NEJM.org.
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Figure. Monthly Acute Gastroenteritis and Rotavirus-Coded

Hospitalization Rates Among Children Younger Than 5 Years in 24 States
During January 2000 Through December 2012
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The WHO has created a name for a disease that may not even exist

Mar 23rd 2018 Since 2015 the World Health Organisation has released an annual list of up to 10
EVR: “blueprint priority diseases” requiring immediate attention based on their
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Prioritizing diseases for
|| N
" research and development in (

| emergency contexts " ad

Worldwide, the number of potential pathogens is very large, while the resources for disease research and development
(R&D) is limited. To ensure efforts under WHO's R&D Blueprint are focused and productive, a list of diseases and
pathogens are prioritized for R&D in public health emergency contexts.

A WHO tool distinguishes which diseases pose the greatest public health risk due to their epidemic potential and/or
whether there is no or insufficient countermeasures.

At present, the priority diseases are:

- COVID-19

« Crimean-Congo haemorrhagic fever

¢ Ebola virus disease and Marburg virus disease

« Lassa fever

« Middle East respiratory syndrome coronavirus (MERS-CoV) and Severe Acute Respiratory Syndrome (SARS)
« Nipah and henipaviral diseases

« Rift Valley fever

« Zika

* “Disease X"*
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