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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 









Objectives

1. Infectious disease burden in context

2. Introduction to outbreaks 

3. Case studies

4. Public health tools

• Free discussion 
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Annual 
Deaths, 
Global, all 
causes, 2017

58 million/Yr

Blue – NCDs
Red – Infectious
Green – trauma

Darker – increase
Lighter – decrease



DALY=disability adjusted life year Deaths

• Most deaths due to NCDs
• CDs and Trauma effect younger persons (DALY + disease burden higher than deaths)



What are the 
leading causes of 
death among 
children under age 
5?



What are the 
leading causes of 
death among 
children under age 
5?
Prematurity 16%

Pneumonia 13%

Intrapartum complications 11%

Diarrhea 8%



“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

• 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





1347-1351

• Kills 30-60% of Europe 
population

• World population

• 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 



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
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Cholera mortality rates in London by water supply 
(John Snow, 1849)



Haiti Earthquake 2010









NepalHaiti

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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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.”





כולרה בישראל

1831מגיפה ראשונה מדווחת •

(ממצרים לעזה ולישראל)1902, 1865:המגיפות הגדולות •

.ע הראשונה"התגברות המגיפות בזמן מלה•

.בטבריה1918דווח אחרון •



אחוז תמותה בישובים בזמן מגיפת כולרה

תמותה% תושבים' מסמקוםשנה

14,00010ירושלים1865

1,00050לוד1902

6,00010טבריה1902

18,00016עזה1902

360חיפה1911

(מטופלים)

33
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HIV (1980)
75 Million infected

32 Million dead

Spanish Flu (1918)
50 Million deaths

Polio (1950s)
500,000 dead and paralyzed 

Every year

Epidemics – 20th Century
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Days to circle
the globe
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World Tourism Organization prediction



1 billion people crossing borders /year



• RNA virus

• Orthomyxoviridae

• Hemagglutinin (HA 1-18)

• Humans H1,2,3

• Neuroaminidase (NA 1-11)

• Humans N1,2
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Influenza
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Flu Epidemics – 20th Century





January 3, 2021 Eyal Leshem MD DTM&H 48

Influenza Symptoms
Cold or Flu?

• FEVER
• Abrupt

• Chills

• Myalgia

• Headache

• Cough

• Chest discomfort
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Influenza Epidemiology

• Infected
• 20-30% Children
• 5-10% Adults

• Annual Burden (Global)
• 1 Billion cases
• 3-5 Million severe 

cases
• 290,000-650,000 

Deaths
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Influenza in the US, 2010-20 Seasons
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Influenza Vaccine

• Approved in 1945 (US military) 

• Inactivated Vs. Live Attenuated

• Trivalent Vs. Quadrivalent

• Standard Vs. High dose

• Chicken egg based Vs. Cell culture

• Adjuvanted

• Recombinant
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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

• Chronic illness

• Heart

• Lung

• Metabolic

• Obese

• Long term care facilities

• Healthcare workers and caregivers
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Vaccine 
Effectiveness 
29%



November 2020, Wuhan, Hubei Province, China

PangolinWet Market, Wuhan

COVID-19



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

PangolinWet Market, Wuhan

COVID-19
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Global Situation COVID-19

75 Million cases
1.6 Million Deaths
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What to Expect This Winter?
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What to Expect This Winter?

Maccabi Healthcare Services: Incidence of weekly visits due 
to Influenza Like Illness compared with multi year average
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Classic Public Health Measures to Control 
Outbreaks
• Prevent person-to-person spread of disease by separating people to 

interrupt transmission

• Isolation

• Quarantine

• Community Containment
• Increasing social distancing

• Community wide quarantine





Treatment Capacity

• Ventilators

• Healthcare surge

• Drugs
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Vaccines



How Well Will COVID Vaccines Work?

Rotavirus Vaccine 
Impact in the US
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Conclusions


