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Potential Impact of Next influenza 
Pandemic

• 30-40 % of population may develop illness
• Rapid global spread
• Large number of deaths (at least a few 

millions)
• Social disruption
• Huge economic loss
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Avian Influenza H5N1

• Unprecedented outbreaks since 2003
– More than 60 countries affected
– A total of 385human cases from 15 countries

• Potential to cause a next influenza 
pandemic
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Phases of pandemic alert in WHO global 
influenza preparedness plan

6
Efficient and sustained human-
to-human transmission

Pandemic  

5
Evidence of significant human-
to-human transmission

4
Evidence of increased human-
to-human transmission

3
No or very little human-to-
human transmission

Pandemic alert                                            
New virus causes human 

cases

2Higher risk of human cases

1Low risk of human casesInter-pandemic phase               
New virus in animal, no human 

cases

Current 
phase
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WHO Strategic Actions for Pandemic Influenza

1. Reduce human exposure 
to the H5N1 virus

2. Strengthen the early 
warning system

3. Intensify rapid 
containment operations

4. Build capacity to cope 
with a pandemic

5. Coordinate global 
scientific research and 
development
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Possibility of early containment of 
potential pandemic
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Concept of Early Containment

First cluster
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Concept of Early Containment

First cluster

Containment Zone
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Concept of Early Containment

First cluster

Restriction of 
Movement

Containment Zone
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Concept of Early Containment

First cluster

Restriction of 
Movement

Antiviral Prophylaxis

Containment Zone
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Concept of Early Containment

First cluster

Restriction of 
Movement

Other public health measures

Containment Zone
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Preconditions for early containment

• Early detection and reporting of initial sign of 
potential pandemic (narrow window of 
opportunity)

• Low population density / population movement
• Infectivity: medium - low
• Virus with pandemic potential emerges only in 

one or a few place

No Guarantee for Success 
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Mitigating Strategy

Delaying the peak: buying the time for vaccine 
development and preparing other interventions
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Mitigating Strategy

Lowering the peak: Minimizing the impact and 
avoid social desruption
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Mitigating Strategy

Flatting the peak: Avoiding social disruption even total 
number of cases are same
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Mitigating Strategy: Epidemiological models
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Mitigating Strategy

Nature 2006;442(7101):448-52. 

Policy 4: 50% household 
quarantine plus reactive school 
closure

Policy 13 90% case treatment 
plus reactive school closure

Policy 19: Policy 13 + 
household prophylaxis

Policy 21: Policy 19 + pre-
vaccination of 20% of the 
population

Policy 27: Policy 19  + 
prophylaxis of 80% of school 
classmates and close work 
colleagues + 99% effective 
border controls 
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Possible Interventions for Mitigating Strategy

• Home Isolation
– Symptomatic cases stay at home
– Early treatment with antiviral 

• Home quarantine
– Close contact stay at home
– Antiviral prophylaxis

• Social distancing
– School / workplace closure
– Restriction of mass gathering

• Vaccine
– Even low efficacy vaccines may be useful
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Impact of Pandemic Influenza

• Direct impact
– Clinical attack rate: 30-40% of total population
– Case fatality rate：0.5－2.0% of ill persons

• Indirect impact
– Paralyzed health care system
– Social disruption
– Economic loss
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Impact of Pandemic Influenza

• Global Population:6.5 billion
• Number of cases: 2-2.6 billion
• Number of deaths:

– Case fatality rate 0.5%: 10-13 million
– Case fatality rate 2.0%: 40-52 million



Tohoku University Graduate 
School of Medicine

0

5

10

15

20

25

30

35

40

1904 1914 1924 1934 1944 1954 1964 1974 1984 1994

M
o
rt

al
it
y 

R
at

e
 (

pe
r 

1
0
,0

0
0
 p

o
pu

la
ti
o
n
)

Philippines

Japan

USA



Tohoku University Graduate 
School of Medicine

Excess Mortality During 1918-20
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Estimated deaths in the next influenza 
pandemic

• Global estimate: 
62 million deaths

• 96 % of deaths 
would occur in 
developing 
countries

Christopher J L Murray et al. Lancet 2006; 368: 2211–18
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Possible Intervention for Pandemic Influenza

Vaccine Antivals

Social 
Distancing

Border 
Control

Personal 
Protection

Pharmaceutical Interventions

Non-pharmaceutical Interventions

School / 
workplace closure

Restriction of 
social gathering

Cough etiquette

Hand hygiene

Masks

Screening

Travel 
restriction
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Cost of Antivirals

• One treatment course 
(2 tablets per day X 5 
days = 10 tablets)

• At least 15 US$
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12.9329753Low income

4.87771,364Lower middle 
income

1.342804,310Upper middle 
income

0.113,37630,168High income

Cost of purchasing 
oseltamivir stockpiles 
(% annual health 
expenditure)

Annual health 
expenditure, per 
capita 

Average GDP 
per capita

Category of 
country

Cost of purchasing oseltamivir to cover 
25% population
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Current situation of global influenza 
vaccine supply

• Estimated vaccine production capacity: 350 
million doses / year

• Concentrated in 9 industrialized countries
– Australia, Canada, France, Germany, Italy, Japan, 

the Netherlands, the UK and USA
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Influenza vaccine distribution in 56 countries 
in 1997 and 2003
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Global shortage of pandemic vaccine is 
expected

Limited global vaccine 
production capacity

Vaccine production 
capacity concentrated 

in industrialized 
countries

High price of influenza 
vaccines

No / limited supply 
of pandemic 

vaccines in most 
developing 
countries
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Limited medical resources in developing countries 
to deal with influenza pandemic

• Health care facilities
– Hospital beds
– Number of clinics 

• Medical personnel 
– Doctors 
– Nurses

• Basic medical supplies 
– Antibiotics
– PPE (masks, gloves etc)

• Mechanical ventilator



Tohoku University Graduate 
School of Medicine

% of Beds Occupied with Patients of Pandemic Influenza 
(attack rate = 25%)

Low Income Lower Middle 
Income

Upper Middle 
Income

High Income
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Future steps for pandemic preparedness 
from global perspective

• Influenza pandemic = global issue
Global perspective is required

• Urgent need to fill the gap between 
countries
– Vaccine supply
– Antiviral stockpiles
– Improved medical care


