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A ti i d iftAntigenic drift
Changes in proteins by genetic 
point mutation & selection  

Antigenic shiftAntigenic shift
Changes in proteins through 
genetic re assortment

• RNA Orthomyxoviridae

• Three types• Three types
• A, B, C

• Surface antigensg
• H (haemaglutinin)
• N (neuraminidase)





Spanish flu hospital, 1918

50 to 100 million 
total deaths



Asian Flu (H2N2) - 1957 in China

1 to 4 million deaths worldwide 

H2N2H2N2



Hong Kong Flu - 1968 

avian flu type, H3N2

 0 000 d h  & l  0% f h  ld’  l  750,000 deaths & nearly 40% of the world’s population. 

 It resulted in about 34,000 deaths in the United States.



Influenza 
Burden of DiseaseBurden of Disease

Seasonal Influenza
Globally: 250,000 to 500,000 deaths per year

P d i I flPandemic Influenza
An ever present threat



I fl A H1N1Influenza A H1N1
Fi d i M i 18 h M hFirst reported in Mexico on 18th March, 
2009 
The present pandemic is being caused by a 
new sub type of Influenza A H1N1 virus, 
which has re-assorted with antigenic 
segments from American swine, Eurasian 
Swine, avian and human influenza virus. 
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Haemagglutinin subtype Neuraminidase subtypeHaemagglutinin subtype Neuraminidase subtype

H1 N1
H2 N2H2 N2
H3 N3
H4 N4
H5 N5
H6 N6
H7 N7
H8 N8
H9 N9

H10
H11
H12
H13H13
H14
H15
H16







1N1Pandemic H1N1 – No. of Lab. Confirmed Cases1N1Pandemic H1N1 No. of Lab. Confirmed Cases 

Total 134,503 
cases and 
>1100 deaths



Pandemic A (H1N1) 2009Pandemic A (H1N1) 2009

Regions Cumulative 
t t lg total  

Cases* Death

WHO Regional Office for Africa (AFRO) 157 0

WHO Regional Office for the Americas (AMRO) 87965 1008

WHO Regional Office for the Eastern Mediterranean (EMRO) 890 1

WHO Regional Office for Europe (EURO) 16556 34WHO Regional Office for Europe (EURO) 16556 34

WHO Regional OFfice for South-East Asia (SEARO) 7358 45

WHO Regional Office for the Western Pacific (WPRO) 21577 30WHO Regional Office for the Western Pacific (WPRO) 21577 30

Grand Total 162038 1154



I diIndia
Th fi t f i fl A H1N1 t dThe first case of influenza A H1N1 was reported 
in India on 11.05.09 from Hyderabad
711 positive out of 2479 persons tested711 positive out of 2479 persons tested 
Maharashtra: 212 cases (Mumbai-26, Pune -
159 Panchgani 25 & others 2)159, Panchgani-25 & others-2)
A majority are school children



C i SEAROCases in SEARO
B l d h 24Bangladesh: 24 cases
Bhutan: 2 cases
India: 342 casesIndia: 342 cases
Indonesia: 172 cases
Myanmar: 4 casesy
Nepal:16 cases
Sri Lanka: 42 cases
Thailand: 6,776 cases / 44 deaths

(case fatality rate 0.45%)
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World Health  Organization

(11th June 2009)(11th June 2009)
Upgraded the phasing of pandemic influenza from Phase 5 to Phase 6

“A public health emergency” of international concern
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WHO PHASES OF PANDEMIC ALERTWHO PHASES OF PANDEMIC ALERT

Phase 1: No animal influenza virus circulating among animals has been reported toPhase 1: No animal influenza virus circulating among animals has been reported to 
cause infections in humans.
Phase 2: Animal influenza virus circulating among domesticated or wild animals is 
known to have caused infection in humans, and is therefore considered a specific p
potential pandemic threat.
Phase 3: An animal or human-animal influenza reassortant virus has caused 
sporadic cases or small clusters of disease in people, but not resulted in human-to-
h t i i ffi i t t t i it l l tb khuman transmission sufficient to sustain community-level outbreaks.
Phase 4: Human-to-human transmission of an animal or human-animal influenza 
reassortant virus able to sustained “community-level outbreaks” has been verified.
Phase 5: The same identified virus has caused sustained community level outbreaksPhase 5: The same identified virus has caused sustained community level outbreaks 
in two or more countries in one WHO region.
Phase 6: The pandemic phase, is characterized by community level outbreaks in at 
least one other country in a different WHO region in addition to the criteria defined y g
in Phase 5.



Phase 6 (Pandemic phase)

C i l l b k i lCommunity level outbreaks in at least one 
other country in a different WHO region in 
ddi i h i i d fi d i Ph 5addition to the criteria defined in Phase 5.

Indicates- a global pandemic



Why Are We Concerned?
(H1N1 vs Seasonal Influenza)

H1N1 - High Transmission Risk (20-30%) Seasonal 
Influenza ( 5-15%)
H1N1 - young & healthy adults (20-60 yrs)H1N1 young & healthy adults (20 60 yrs) 
Seasonal flu (≥65 years)

O iWHO estimates 
2 billion cases
2 - 7.4 million deaths

WHO predicts worse economic disruption than past 
Pandemics (absenteeism may go up to 70%.)



Wi h h i i f flWith characteristics of flu
Ad d f h i iAdapted for human transmission
Rapid transmission
Invisible transmission
Enlarged through outbreaks in schoolsEnlarged through outbreaks in schools
Enlarged through outbreaks in medical 
establishmentsestablishments



Places of transmission

F iliFamilies
Schools
Medical establishments
Shops-Malls Cinema TheatresShops Malls, Cinema Theatres
Workplaces



S dSpread
N l i fl A (H1N1) d i thNovel influenza A (H1N1) spreads in the same 
way as regular seasonal influenza viruses; 
mainly through the coughs and sneezesmainly through the coughs and sneezes 
Does not spread by eating pork



C i biliCommunicability

From 1 day before to 7 days after the onset 
of symptoms or till resolution of illness. 
Children may spread the virus for a longer y p g
period.



Incubation & Communicability

Th i d i b i i d i kThe estimated incubation period is unknown
could range from 1-7 days, and more likely 
1-4 days Infection



Ri k FRisk Factors
PPregnancy
Existing cardiovascular disease
Chronic respiratory disease
Immunodeficiency disordersImmunodeficiency disorders
Diabetes and 
CCancer



Prevention and Control 
Measures
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H d f 24 48 hHard non-porous surfaces 24-48 hours
Plastic, stainless steel

• Recoverable for > 24 hours
• Transferable to hands up to 24 hours

Cloth, paper & tissue
Recoverable for 8-12 hoursRecoverable for 8 12 hours
Transferable to hands 15 minutes

Unwashed  hands : up to 30 
Potential for indirect contact transmission

**



I fl A (H1N1) iInfluenza A (H1N1) virus 
D d b h (75 100°C)Destroyed by heat (75-100°C). 
In addition, several chemical germicides, 
including chlorine, hydrogen peroxide, 
detergents (soap), iodophors (iodine-based 
antiseptics), and alcohols 



C l SControl Strategy
i) ill d l d ii) surveillance and early detection 
ii) pharmaceutical intervention
iii) non-Pharmaceutical intervention 
iv) clinical management andiv) clinical management and
v) risk communication.



S illSurveillance
S ill i l l dSurveillance at community level, ports and 
airports and border crossings would be 

h d d l l fstrengthened to detect early clusters of 
influenza like illness
Airports-Mumbai, Pune, Nagpur since 
2.4.2009
Mumbai Port Trust since 29.04.2009 





Ai t S i i I diAirport Screening in India



Principles of Infection Control

G d h d h iGood hand hygiene
Cleaning of contaminated surfaces
Early isolation of suspected cases
Correct use of personal protectiveCorrect use of personal protective 
equipment when required
Seasonal influenza immunisation for highSeasonal influenza immunisation for high 
risk



H d H iHand Hygiene
H d b l d ith d tHands can be cleaned with soap and water
Dry with disposable hand towel
Alternatives used alcohol based hand cleaner 
(Not effective if hands are visibly soiled – hands 
must first be cleaned e g use hand wipes)must first be cleaned, e.g. use hand wipes)



P i C d f HPatients Cared for at Home
Potential for transmission!Potential for transmission!
Must educate family caregivers
Fever / symptom monitoring
Infection control measures
Hand washing
Use of available material as PPE
Handle laundry with gloves; do not shake to prevent aerosolization.
Use disposable or dedicated dishes, utensils 
Decontaminate the home environmentDecontaminate the home environment
Frequent cleaning before disinfection



I l i & Q iIsolation & Quarantine
C b i l d i h l h f ili iCases -to be isolated in health care facilities 
to maintain strict infection control. 
Contacts should be advised to remain at 
home (voluntary home quarantine) for at 
least 7 days after the last contact with a 
person under investigation.
Contact tracing and chemoprophylaxis to 
the contacts 



Advisory for Asymptomatic Contacts:
Remain at home (home quarantine) for at least 7Remain at home (home quarantine) for at least 7 
days after the last exposure with a case. 
Initiate self-health monitoring (regular temperature g ( g p
charting, twice a day) or respiratory symptoms 
(cough, sore throat, running nose, difficulty in 
breathing etc ) for 7 days after the last exposure tobreathing etc.) for 7 days after the last exposure to 
the case patient.
Active monitoring (e.g. daily visits or telephone g ( g y p
calls) for 7 days after the last exposure shall be done 
by the identified Local Health Officials.



Social distancing measures

Social distancing measures such as closure of school,
college, business, cinemas, theatres and markets. Mass
gatherings such as festivals, weekly markets, sporting
events, religious and social congregations, funerals etc
need to be discouraged or cancelledg
Travel advisory – to defer non essential travel. 
Health care providers are at increased risk - (5 doctors in 
India)



Early detection and isolation
Heighten surveillance for outbreaks

Maintain close relationship with WHO influenza 
laboratory network – NIV, Pune

Promptly detect and refer suspected cases



Measures to prevent outbreaks in high-Measures to prevent outbreaks in high
risk institutions -Schools

All  schools to perform preventive measures –
M i i tiMorning inspection
Temperature measurement, 
S h l i f h i kSchool suspension for the sick,
Outbreak notification,
Better and revise contingency plans so as to 
suspend school when necessary



High Risk Personnel in Health 
C S iCare Settings

M di l d i t ff i l d i li i l i tiMedical and nursing staff  involved in clinical examination 
at airport and  quarantine centre 
Medical personnel  involved in sample collectionp p
RRT while transporting suspect case in the ambulance 
Health staff involved in managing a suspect case at the 
health facility
Full complement of PPE and N 95





M di Ri kMedium Risk
P di l ff i l d i bli h l hParamedical staff involved in public health 
screening at the airports.
Staff handling dead body of a suspect/ 
probable/ confirmed case

Three layered surgical maskThree layered surgical mask.



PPEPPE



MASKS

• COVERS NOSE & MOUTH

• Single disposable high filtration mask 
recommended







Ch h l iChemoprophylaxis
Oseltamivir is the drug of choice till 10 days after last exposureOseltamivir is the drug of choice.-till 10 days after last exposure 
(maximum period of 6 weeks) 
For weight <15kg       30 mg OD 
15 23k 45 OD15-23kg                       45 mg OD
24-<40kg                    60 mg OD
>40kg                         75 mg OD

For infants:
< 3 months not recommended unless situation judged critical due to< 3 months not recommended unless situation judged critical due to 
limited data on use in this age group
3-5 months 20 mg OD
6 11 months 25 mg OD6-11 months 25 mg OD



Ch h l i h ?Chemoprophylaxis to whom?
Cl h h ld t t f fi dClose household contacts of a confirmed case 
School children – close contacts of a confirmed 
casecase 
Travellers to affected countries 
H lth id ?Health care providers?



In addition to Standard Precautions
Li i iLimit patient movement
Isolate or cohort patients
Do not touch eyes, nose, mouth with hands
Avoid contaminating environmentalAvoid contaminating environmental 
surfaces



Decontamination of Dishes and 
EatingUtensils

U di bl it h il blUse disposable items when available
Wash with detergent and hot water
Wear rubber gloves



Managing Linens and Laundry in 
hospital

U St d d P tiUse Standard Precautions
Gloves and hand hygiene
GownGown
Mask

Avoid aerosolization – do not shakeAvoid aerosolization do not shake
Fold or roll heavily soiled laundry
Remove large amounts of solid waste firstRemove large amounts of solid waste first
Place soiled laundry into bag in patient room



Whole of Society Pandemic Readinessy





Epidemic Diseases Act-1897
(Amended 1945)

… the district magistrates are empowered tog p
take measures to prevent an outbreak,
including stopping social gatherings ifg pp g g g
needed
Inspection of people travelling by railwaysInspection of people travelling by railways
… or quarantine them in hospital



Do’s and Dont’s for the public:



D t’Dont’s
Take medicines without consulting the 
physician.
Spit outdoors.p
Aspirin not to be used in children.
Shake hands hug and kiss socially or useShake hands, hug and kiss socially, or use 
other contact greetings.



D ’Do’s 
Cover your mouth and nose with a handkerchief or 
tissue while coughing or sneezing.

h h d i hiWash your hands every time after coughing or 
sneezing, thoroughly with soap and water, before 
and after touching your nose, eyes or mouth.

id d d lAvoid Crowded places.
Seek treatment if you have these sypmptoms - to 
protect your family, especially children, from the 
i f iinfection 
Sleep well, stay physically active and effectively 
manage stress.
Drink plenty of water and eat nutritious food.



IEC M t i lIEC Material



C i 24 X 7 h l liCreating a 24 X 7 helpline
N i l H l li (011 23921401)National Helpline (011 23921401)
Pune Swine Flu Control Room : Office of 
the Jt. Director (Health Services), Central 
Building , Pune, 020-26124299, [24X7] 
Dr Ladda - 9422000910



If a large number of cases occur…

Domestic care / hospital care / ICU care
Hospital Surge CapacityHospital Surge Capacity
Triage
Medical practitioners -to report any cluster 
of ILI to toll free no.1075



Questions to be answered
Why cases in Mexico and US differ so much in the severity?Why cases in Mexico and US differ so much in the severity?

In Mexico – many patients have experienced rapidly progressive 
pneumonia, respiratory failure and acute respiratory distress syndrome 
(ARDS) i i h i l til ti(ARDS) requiring mechanical ventilation. 
In USA – same strain of virus, but more mild cases - Weakened virus?

“Super spreaders” and outbreaks in medical settings?p p g
Pandemic H1N1 2009 virus continues to evolve
The widespread occurrence of the virus increases the chances of 
mutation and reassort with other virus A influenza sub types in casemutation and reassort with other virus A influenza sub-types in case 
of dual infection 
Virulence of virus going to increase ?
Level of medical services
Vaccination?



8 JULY 2009 D k J d H K Chi8 JULY 2009 -Denmark, Japan and Hong Kong, China 
informed WHO of the appearance of H1N1 viruses 
resistant to the antiviral drug oseltamivir (known as 
Tamiflu) based on laboratory testing
The viruses, while resistant to oseltamivir, remain sensitive 
to zanamivirto zanamivir.
There is no evidence to indicate the development of 
widespread antiviral resistance among pandemic H1N1 
viruses.



Thank YouThank YouThank YouThank You
muralidhartambe@rediff.commuralidhartambe@rediff.com
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