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“Some will say this discussion of the 
Avian Flu was an overreaction. 
Some may say, ‘Did we cry wolf?’
The reality remains if the H5N1 virus 
does not trigger pandemic flu, there 
will be another virusanother virus that will.”

Human civilization is exposed to 
a number of NATURAL NATURAL 
PATHOGENSPATHOGENS which are 

CONTINUALLY RE-EMERGING 
from time-to-time BY SHIFTING 
FROM OTHER HOST SPECIES 

where they have already 
established a complete reservoir 

of different variants.

Influenza virus is one of most evolving virus 
faced by mankind

A mutated virus strain to which people have no 
immunity can cause influenza pandemic once 
the virus gains efficient and sustained human-

to-human transmission capability.

Pandemics

• The etymology of the word Pandemic can be traced 
to a Greek word pandemos ‘‘pertaining to all pertaining to all 
peoplepeople ’ from pan – ‘all’ + demos – ‘people ’. 

• It could also be referred to as a widespread 
epidemic of contagious disease affecting throughout 
the whole of a country or one or more continents at 
the same time 

• In case of human pandemics, its a situation wherein 
a local pathogen with epidemic potential gains 
mutagenic ability affecting humans on a national, 
regional or global scale.

• Pandemic situation is one of the biggest world 
threats that are likely to affect millions.

Flu Pandemic 

• Influenza is a highly contagious, acute 
respiratory disease that spread rapidly and 
pervasively through a population with diverse 
susceptible reservoirs of influenza viruses.

• An extrapolation to an estimated impact of 
1918-1919 Spanish Influenza outbreak 
revealed that any future pandemic of similar 
nature might cause 180 million to 360 million 
deaths globally
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Flu Pandemics of the past
• The actual account of in�uenza in humans probably d ates 

back to the 12th century
• Possible pandemics are documented as far back as 1510, 

but the �rst one to be clearly recognized occurred i n 1580.
• Retrospective analysis of sera collected from individuals 

born as early as 1857 revealed that the virus emerged in 
different strains leading to various pandemics. 

• In�uenza virus was firstly isolated in 1933
• Majority of the present day lessons learnt are based on 

epidemiological findings from 1918–1919, 1957–1958 and 
1968–1969 pandemics.

• At least two of these pandemics of the 20th century were 
associated with the re-emergence of such viruses similar to 
those which were circulated in previous eras, a process 
referred to as antigenic recycling

1) Feb- June, 1918; India, China,  New Zealand & South Pacific 
affected; 

2) High mortality wave in Africa & Europe with slight delay of 
occurrence of pandemic wave in US 

3) Third wave in Aug, 1919 with slight delay in Australia affecting
large proportion of global young population with high severity 

4) Yunan Province, China spreads to South East Asia in three 
months; 

5) By mid 1957, spreads to all major continents of world ends by 
1958;

6) Reemergence of pandemic in July 1968 and spreads to 
Australia and USA by September (as military personnel of 
Vietnam was returning to their homes); 

7) Inter pandemic period of virus re-emergence due to greater 
upsurge of virus in winter season; 

8) Second pandemic wave and spreads globally to different parts 
of world also reemergence of HIN1 influenza virus in 1977 as a 
part of antigenic recycling; 

9) Antigenic Recycling is continued and Avian 
Influenza virus exhibits severe mutagenic potential  
and indicated its continued presence in various 
animal species and any lethal mutation to become 
human pathogen may lead to global pandemic of 
very high severity index in 21st Century.

Global Pandemic Waves in 20th Century

(n=3)

Management of flu pandemic 
- a perpetual challenge

• Flu pandemic situations attribute towards 
continuously evolving Influenza virus with the 
continued antigenic cycling of 11-39 years. 

• Recent outbreak of Influenza A (H1N1, also termed 
as Swine Flu) first reported in Mexico on 26th April 
2009,  occurred  in the forty first year since  last 
reported flu pandemic (July 1968).

• CDC refers the Swine influenza A virus as 
A/Wisconsin/87/2005 H1N1.

• The genetically reasserted Novel H1N1 virus  has 
strains endemic to humans, swine and avian (H5N1).

H1N1 Flu Virus
• Influenza viruses uses protein marker hemagglutinin

(H) to adhere  and inject within a host and protein 
marker neuraminidase (N) is responsible for the 
virus’s capacity to reproduce its progeny once it has 
infiltrated its host cell’s DNA

• These H and N proteins are used to classify different 
types of avian influenza viruses, and scientists have 
found that the H5 and H7 sub-types are the most 
likely to mutate and have potential to become deadly 
human pandemics.

• The genetic makeup of Novel H1N1 virus arises due 
to reassortment of various genes from different 
species like humans, swine and avian (H5N1).

Influenza outbreaks- transformation 
towards Human Pandemic

• The earlier outbreaks of avian flu (H5N1) in different 
regions led WHO to develop Pandemic Preparedness 
strategies with national / regional plans on Pandemic 
Preparedness. 

• Numerous factors related to climatic conditions, socio-
economic strata, governance and sharing of information 
/ logistics at all levels have been attributed as critical 
indicators for monitoring the dynamics of escalation 
towards pandemic situation. 

• Under the aegis of World Health Organisation (WHO) 
member states have already pulled up their ‘socks’ and 
geared up to combat such criticalities. 
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Predominantly  Animal 
Infection. 

Virus not posing a 
significant risk to human

New  virus 
poses risk to human

Risk but no  human
to human transmission

Sustained  human to 
human transmission

Widespread  human 
localized clusters

Transmission sustained 
global spread

Pre-Pandemic
Period

Pandemic 
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Pandemic
Period

Reduce risk to human 
infection and strengthen 

early warning system

Contain or delay 
spread at the source

Reduce morbidity  
mortality & social disruption

Composition Periods Strategy

Composition of three Pandemic Periods (with 
six phases &corresponding mitigation strategy)
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Journey to Pandemic Phase VI

• There has been a continuous change in 
thinking and strategies based on changing 
level of risk with time. As reported in 
‘Nature’ in May 2009, ‘the risk is not hyping 
the pandemic threat, but underplaying it’ . 

• On 11th June 2009, WHO has declared 
H1N1 flu outbreak at Phase VI requiring 
immediate pandemic mitigation strategy. 

H1N1 Flu Pandemic
– a Hype or Horror

• Influenza A pandemic is no longer a hype or horror but it 
is now a reality which is spreading at a very dangerous 
speed. 

• The continuous spread and possibility of re-changing its 
genetic makeup reflects the gravity of situation.

• It has posed a great threat world over and has presented 
an immense challenge to various nations. 

• Besides protecting their own citizens, the various 
countries should work in unison towards global   
mitigation strategy. The pre-established global pandemic 
preparedness plans and strategies for its effective 
management has now been invoked. 

Rate of increase in severity of H1N1 infection

Country vide differences in number of 
deaths / number of confirmed cases

Ratio of increase in number of confirmed 
cases of H1N1 infection (number of 
cases on n+10th day / nth day) at global, 
Mexico and US at a time scale of 50 days

Journey through 
Pandemic Phase VI

Genetic 

Reassortment

of H1N1 

leading to Flu 

outbreak 

among human 

population

Probable 
continuous 

mutation might 
evolve a viral 

resistant strain in 
second pandemic 

wave

Chronology of spread of H1N1 virus in different par ts of world

Vigilance at borders is being redoubled; Quarantine of suspected visitors; 
Heat sensing equipment at airports.

11 countries affected ; 257 cases : US- 109 (01); Mexico –
2500 Mexicans affected, more than 170 died  of 
penumonia- 97 confirmed cases (07 deaths); 

30th April, 2009

WHO raises alert level to V, i.e., transmission confirmed in more than two 
countries; Travel advisory have been issued for Mexico and  affected 
countries have been given by numerous countries to their citizens.

German and Austria added into affected countries; nine 
countries officially affected with 148 cases; US- 91 (01 
death); Mexico 26 (07 deaths);  Canada (13), New Zealand 
(03), Britain (05), Spain (04),  Israel (02), Germany ( 03), 
Austria (01).

29th April, 2009

WHO maintains the level IV, though suspected to shift to level V and VI 
soon 

Influenza outbreak has 192 confirmed cases in Mexico (26 
fatalities) and one fatality in Texas in US (64 laboratory 
confirmed cases).  New strain was suspected to have 
infected more than 2,500 individuals worldwide, with 152 
attributed deaths. Five countries have been affected.

28th April, 2009

WHO raise the alertness level from III to IV after confirmed human to 
human transmission

Mexico raised the suspected death toll from its outbreak to 
149 people — 20 of those confirmed as swine flu — and 
cancelled all schools until May 6. Nearly 2,000 people there 
have been hospitalized with serious cases of pneumonia. 
Canadian government announced six cases of the virus 
were confirmed in Canada – four in Nova Scotia and two in 
British Columbia – and that number is expected to rise

27th April, 2009

WHO and GOARN experts are working on the situation; On Saturday, 25 
April, upon the advice of the Emergency Committee called under the rules 
of the International Health Regulations, the Director-General declared this 
event a Public Health Emergency of International Concern.

US : 20 laboratory confirmed cases: (8 in New York, 7 in 
California, 2 in Texas, 2 in Kansas and 1 in Ohio- no 
deaths; Mexico : Suspect clinical cases have been reported 
in 19 of the country's 32 states.

26th April 

National emergency, closing schools, museums, libraries and sports 
stadiums before shutting down the entire Mexican economy in an effort to 
contain the epidemic. WHO and PAHO sending expert missions to Mexico 
to help the medical authorities. 

Mexico revealed 59 cases of death due to pneumonia (not 
confirmed to Swine flu); 24 cases of Influenza like Illness –
03 deaths; 18 Mexican cases confirmed for H1N1 
infections; 07 confirmed cases in US (05 in California and 
02 in Texas)

24th April, 2009 

Intensive discussions begin and information exchanged with WHO and 
other countries 

First confirmed case has established a new strain of 
infection and simultaneously, in California, the US Centres 
for Disease Control and Prevention had identified two 
children as infected with the same flu strain.

20th April, 2009

Preparedness EffortsExisting Status Date

Chronology of spread of H1N1 virus in different par ts of world

WHO maintains Pandemic Alert Level V. Number of countries affected : 24  ; Total no. of 
cases affected : 2371     ; Number of deaths:   
Mexico (42/ 1112 cases) and  US (2/ 896 cases).

7th may. 2009

Individuals are advised to wash hands thoroughly with soap 
and water on a regular basis and should seek medical 
attention if they develop any symptoms of influenza-like illness 
especially those which are undergoing International travel. 

Number of countries affected : 22  ; Total no. of 
cases affected : 1516      ; Number of deaths:   
Mexico (29/ 822 cases) and  US (1/ 403 cases).

6th may, 2009 

Continued surveillance; WHO advises no restriction of regular 
travel or closure of borders

Number of countries affected : 21  ; Total no. of 
cases affected : 1124      ; Number of deaths:   
Mexico (25/ 590 cases) and  US (1/ 286 cases).

5th May, 2009

Travel advisory; Pandemic alert level V; no closure of borders 
for travel yet. 

Number of countries affected : 21   ; Total no. of 
cases affected : 1085      ; Number of deaths:   
Mexico (25/ 590 cases) and  US (1/ 286 cases).

4th May, 2009

WHO admitted the possibility of PHASE VI, though present 
sustained outbreak is confined to the region of North America, 
notably Mexico and the United States. Although human cases 
have also been confirmed in Europe and Asia, there is still no 
evidence suggesting that sustained community outbreaks 
have occurred in the two regions.  It is the time to be prepared
and not just concentrate to wait for next level to rise. 

Number of countries affected : 18  ; Total no. of 
cases affected : 898; Number of deaths:   Mexico 
(19/ 506 cases) and  US (1/ 226 cases).

03rd May, 2009 

WHO maintains level V pandemic alertness and providing aid 
and help to different countries.  

Number of countries affected : 15  ; Total no. of 
cases affected : 615      ; Number of deaths:   
Mexico (16/ 397 cases) and  US (1/ 141 cases).

02nd May, 2009

WHO regional office had a stockpile of 3 million Tamiflu
doses; Schools are being closed. 

Number of countries affected :13   ; Total no. of 
cases affected :    367   ; Number of deaths   
Mexico 
(9/156) and  US (1/141). 

01st May, 2009

Preparedness EffortsExisting Status 
Date
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Analysis of spread of H1N1 
Pandemic during first 50 days

• During the period between 26 April 2009  to 15 June 
2009, 76 countries have officially reported 35928 cases 
of influenza A (H1N1) infection, including 163 deaths. 
The comparative analysis of major proportions of death 
occurred in Mexico (108)> US (45)> Canada (04)> Chile 
(02) with one death each in Columbia, Costa Ricia, 
Dominican Republic and Guatemala till 15th June, 2009.

• If we compare the status 15 days prior to 15 June 2009, 
the number of cases were half , i.e., 17,410 with 115 
deaths. 

• The spread intensity is increasing. However, severity of 
the situation is still contained and requires focused 
attention for taking preparedness and mitigation 
measures at all levels . 

H1N1 Flu Pandemic-
a global ‘tsunami’

• As on 16 th Oct 2009, global death counts 
has reached 4735 against 3,99,232 cases.   

• India is amongst various countries across 
the world that is facing Influenza A H1N1 
pandemic in which the number of cases 
and resulting mortalities are increasing 
day-by-day. As per the NDMA update 
no.125, the number of mortalities in India 
has reached 415 against 12896 confirmed 
cases so far. 

Pandemic Preparedness Strategy:
Challenges for Biomedical Fraternity

• The medical and research fraternity, in 
particular, is deeply concerned and 
attempts are being made to
– prevent the spread of disease 
– develop various prophylactic / therapeutic 

approaches 
– design by non-pharmaceutical interventions 

as supportive therapies 

Mitigation Strategy

• To be successful, it has to be based on the suitable 
scientific criterion and predictive assessment of plausible 
worst case scenario.

• The comprehensive mitigation approach, based on 
follow up assessment, should also include provisions for 
business continuity planning aspects for non health 
services providers and medical countermeasures with an 
underlying mechanism to coordinate and implement 
various policies and guidelines in place to manage such 
critical situation. 

• Emergence of antiviral resistance is an another cause of 
concern. 

Influenza H1N1 Pandemic vaccine

• Since H1N1 is a novel virus and humans have no 
immunity against this virus, the complications occurring 
due to weak immune system have been observed. 

• Some countries have developed vaccines against such 
viruses and have started trial immunisation. 

• With the advent of testing of novel influenza H1N1 
Pandemic vaccine, a ray of hope has emerged for the 
mankind. 

• Well tested drugs from various branches of alternative 
medicine with evident role in immunity enhancement 
required exploratory investigations to establish their 
possible use as supplementary prophylactics. 

Road ahead
• H1N1 outbreak has already reached its pandemic potential, 

however, its second and other waves of probably higher 
severity potential are yet to be seen. Impact will range from 
severe human sufferings to disruption of complete social 
system. It will eventually leads to a situation of helplessness 
and hopelessness.

• It is essential to be cautious and take precautions. There is 
no need to panic since mortality rate is quite low as of now. 

• Its management requires active participation of various 
emergency functionaries with harmonization of their actions 
in order to avoid associated panic

• Inadequate preparedness will seriously delay the overall 
detection and treatment efforts. 

• An effective cooperation with authorities involved in 
surveillance, contact tracing and isolation measures, and the 
optimal distribution of resources for the prophylactic & 
therapeutic measures are important mitigation strategies 
requiring strict enforcement
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Role of various Stakeholders
• Enactment of Disaster Management Act, 2005 led to establishment 

of a National, State and District level Disaster Management (DM)
Authorities. These authorities work in coordination with nodal 
ministries/ departments and other stakeholders at all levels. 

• As a member state for compliance with International Health 
Regulations (2005); India has developed core competency to detect, 
respond, rapidly to public health events to report within 24 hours to 
WHO

• NDMA is keeping a strict vigil and have been advising to all the
stakeholders/ essential service providers about their specific roles. 

• The national authority is continuously evolving national mitigation 
strategies with changing dynamics to contain the situation so that the 
spread is restricted. 

• MoH&FW
• State Health Departments 
• IGO’s & NGOs

It is a joint  and coordinated effort with various stakeholders 
including State Departments 
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