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21st Century 
Epidemics/Pandemics 

 SARS pandemic 2002-2003 
 Re-emergence of H5N1 HPAI virus 

2003 
 H1N1 influenza pandemic 2009  
 Ebola of 2014 in the West 
 MERS in Middle East, to South Korea 
   Zika virus in the Americas 2016 







Objectives 

 History of pandemics 
 How and when an influenza pandemic 

can take place? 
 Likely scenario? 
 What can we do at a hospital level? 



Conclusion of WHO, 
International Committee Review 
 “The world is ill prepared to respond to a 
severe influenza pandemic or to any 
similarly global, sustained and threatening 
public-health emergency.” 

 
 
 
 
 
 
 

•   



Why pandemics are so hard to 
manage and be prepared for?  

 -Operational efficiency 
 -Limited bed surge capacity 
 -Limited supply of antivirals 
 -Takes time to produce vaccines  
 -Relatively rare events 



Impediments  
 -Limitations of scientific knowledge 
 -Difficulties in decision making under 

conditions of uncertainty 
 -Complexities in international 

cooperation 
 -Challenges in communication among 

experts, policymakers and the public  



Updates for 2015 and 2016  

-An HPAI H5N2 virus was detected in a 
wild duck in the United States.  
-H7N8 in Indiana farm 
-H7N3 avian flu in Mexican poultry 
- H5N2 in Taiwanese chickens 
-H5N1 affecting more farms in Nigeria. 
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Recent Pandemic History 

 The "Spanish flu", 1918–1919, 500 
millions infected 

 The "Asian Flu", 1957–58, 2 millions 
 The "Hong Kong Flu", 1968–69, 1 

million 
 H1N1 Pandemic of 2009- 284,000 

deaths 









A letter from a physician wrote on the 
1918 pandemic 

 “It is only a matter of a few hours then 
until death comes [...]. It is horrible. 
We have been averaging about 100 
deaths per day [...]. Pneumonia means 
in about all cases death [...]. We have 
lost an outrageous number of Nurses 
and doctors. It takes special trains to 
carry away the dead.” 



Recent Pandemic History in US 

 H1N1 2009 to 2010 over 12 months 
 60.8 million cases  
 274,304 hospitalizations  
 12,469 deaths  
 Fatality rate at 0.02%  





When can a pandemic occur?  
 1.  A new influenza virus subtype 

must emerge  
 2.  Must infect humans and cause 

illness 
 3.  Must spread easily and sustainably 

among humans 



Why Influenza will always be a threat?   

 -Socioeconomic and political 
development   

 -Indigenous cultures and customs  
 -Dietary habits 
 -Mobility of 21st century 
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Influenza Case Study in Airplanes in 
1970s 

 -54 people remained on the plane for three 
hours 

 -Within 72 hours, nearly 75% of the 
passengers developed influenza. The 
source of the infection was a single person 
on the airplane with influenza 



What are other pathways 
for an influenza 

pandemic? 
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Influenza Basics  
 Human influenza A and B viruses 

cause seasonal epidemics 
 Influenza B viruses are not divided 

into subtypes 
 Influenza type C infections cause a 

mild respiratory illness  



Influenza Basics  

 The Influenza A virus subtypes are 
labeled according to an  
• H (hemagglutinin) (H1 to H16)  
• N (neuraminidase) (N1 to N9) 
• Pandemic potential 



Serotypes pathogenic in Humans:  



Incubation Period 

 Following exposure to infected 
poultry, 7 days or less, often between 
2-5 days 

 In clusters of human to human 
transmission, 3-5 days 



Clinical Features of H5N1 

 Most gave hx of recent exposure to 
dead or ill poultry 

 Wide range of infection-mild 
symptoms to life-threatening disease 

 Presentation may depend on duration 
of exposure to virus 



Clinical Features of H5N1 
-Conjunctivitis only 
-Influenza-like illness 
-Severe respiratory illness  
-Nausea, abdominal pain, diarrhea, 
vomiting  
-Neurologic changes (altered mental 
status, seizures).  
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How ready are our 
hospitals? 

  



What is the likely 
scenario of an Influenza 

Pandemic? 
  



Ventilator ICU Bed 
Capacity in US?  
 
 

Our nation has only 105,000 
ventilators as of 2005, per 
NEJM 
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“A number of surveys have found that 
16%–33% of HCWs may not report to 
work in the event of an influenza 
pandemic” 

According to CDC on Emerging Diseases 
Article, “Pandemic (H1N1) 2009 Risk for 
Frontline Health Care Workers,” Volume 17, 
Number 6—June 2011 





Call for Ethics Committee 

 -To decide who meets the criteria for 
intubation and to be ventilated 

 -If limited antivirals, prioritize 
 -Triage those deemed to be  

 Expectant  
 Suspected vs confirmed influenza 
 







What are our defenses? 
 -National and global Surveilance 
 -Infection Control 
 -Pharmacotherapy 
 -Vaccine 
 -Social Distancing 



National Influenza Surveillance 
1. Virological Surveillance-85 U.S. World 

Health Organization (WHO) Collaborating 
Laboratories and 185 National Respiratory 
and Enteric Virus Surveillance System 
(NREVSS) 

2. Outpatient Illness Surveillance 
3. Mortality Surveillance  
4. Hospitalization Surveillance  
5. Summary of the Geographic Spread of 

Influenza 
 







Infection Control 
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Why Influenza tend to be more 
prevalent in colder climates?  

-Transmission of infection was most efficient 
when the humidity was 20-35%;  

-It was blocked at 80% humidity. 









Influenza Treatment 

 -Tamiflu(oseltamivir) and 
Relenza(zanamivir)  

 -Rapivab(Peramivir) in IV only 
 -Supportive care 
 -Aggressive bacterial treatment as 

needed 



Vaccine Production Options 

 -Egg based 
 -Cell culture  
 -Recombinant DNA 

 





Public health response? 
 Early identification of sources(national 

and international surveilance) 
 Maintain good contact with possible 

cases 
 Systemic culling of infected poultry 
 Isolation and treatment of suspected 

or confirmed cases.  



Public health response goals 

 -Goal to contain outbreak as much 
and early possible  

 -Massive vaccination campaign to 
follow  

 -Prophylaxis with antivirals 



Comparison of tools available 
to fight the next Influenza 

Pandemic 
 
 
 

   
 



1918 Spanish Flu  21st Century 

No antivirals  
No ventilators 
No antibiotics 
1/3 of HCWs died? 
Majority young 20-40s 
yrs of age 
 

  



1918 Spanish Flu  21st Century 

No antivirals  
No ventilators 
No antibiotics 
1/3 of HCWs died? 
 

No antivirals ? 
No ventilators 
No antibiotics? 
1/3 of HCWs will not 
show up for work 



What are lessons from 
recent outbreaks? 

  



“We have the Spanish influenza 
situation well in hand now.” 

—“100 Sailors at Great Lakes Die of 
Influenza,” Chicago Daily Tribune, 

September 23, 1918, p. 1.  
 

Dr. John Dill Robertson,  
Health Commissioner for Chicago  



Underestimate of the Pandemic 

 -Sept 23, 1918, <50 deaths/day 
 By October 1, > 400 deaths per day  
 -Two weeks later, at the peak of the 

epidemic, > 2000 per day.  
 -By early November, approximately 300 





SARS 2003 in Toronto 
-Of the almost 375 people who contracted 
SARS in this outbreak,  
-72% were infected in a healthcare setting, 
- 45% of these cases were HCWs, including 
3 who died 



Lesson from  
“Tale of Two Cities”  

   







Summary 
 Influenza viruses are the most 

adaptable and deadly 
 Our defenses are weaker than we hope 

for 
 The key is how well hospitals handle 

sentinel cases 
 Swift public health response  
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