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Antigenic Shift & Drift

M2 protein Neuraminidase
(only on serotype - /
A virus) B 1 .

b . /
e

i

Viral lipid
membrane Hemagglutinin

Influenza A and B viruses have 2 surface glycoproteins:
hemagglutinin, which is necessary for the virus to attach
to host-cell membranes, and neuraminidase, an enzyme
involved in viral penetration and release of virus from
infected cells.

highly pathocjenic 3%

: . human strain
avian strain

new highly pathogenic
human strain

How antigenic shift, or reassortment, can &



Antigenic Drift 1s
responsible for new seasonal
strains that makes necessary
survelllance to detect these
strains and to prepare new
seasonal influenza vaccine
(yearly basis)

Antigenic Shift may result

in a new virus easily

transmissible from man to

man for which the

population has no immunity
: Results in Pandemics
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Causes Pandemics

e Spanish Flu [A
(HIND)]  1918-19;

e Asian Flu [A (H2N2)]
1957-59;

e Hongkong Flu

[A (H3N2)]  1968-68:

e “Swine Flu”

[A (HIN1)]  2009-10




What about past flu pandemics?
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Credit: US National Museum of Health and
Medicine

1918: “Spanish Flu” 1957: “Asian Flu” 1968: “Hong Kong Flu”
A(HIN1) A(H2N2) A(H3N2)

20-40 m deaths 1-4 m deaths 1-4 m deaths
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PANDEMIC INFLUENZA PHASES (2008)

PHASES 5-6/
PANDEMIC
POST PEAK
POST
l [ PANDEMIC
TIME
| | | f

PREDOMINANTLY SUSTAINED WIDESPREAD POSSIBILITY DISEASE
ANIMAL HUMAN-TO HUMAN OF RECURRENT ACTIVITY AT
INFECTIONS; -HUMAN INFECTION EVENTS SEASONAL

FEW HUMAN TRANSMISSION LEVELS

INFECTIONS




Taxonomy

Family Orthomyxoviridae
Genus Influenza Virus
Types Type A Type B Type C

(based on Nucleo
Protien and M
Capsid Protien)

Sub Types or
Sero types (based
on hemagglutinin
(H) and the
neuraminidase
(N)

17Hand 10 N
H 1-17
N 1-10

The subtypes based on the
combination of H and N
proteins :HINI1, HIN2,
H2N2, H3N1, H3N2,
H3NS8, H5N1, H5N2,
H5N3, H5N8, H5NO,
H7N1, H7N2, H7N3,
HON2, HION7

Infect multiple species;
Human, Avian, Swine,

No subtypes

Infect
humans

No sub types

Infect humans
and pigs



Cumulative deaths

e 1-10
® 11-.50
® 51-100

. 101 and more
Cumulative cases
1-10
, 11-50
I 51 - 500
Bl 501 and more

The boundaries and names shown and the designations used on this map do not imply the expression of any opirson whatsoever
on the part of the World Health Crganization concerning the legal status of any country, territory, city or area or of its authorities,
of concerning the delimitation of fts frontiers or boundanes, Dotted lines on maps represent approximate border lines for which
there may not yet be full agresment

Map produced: 06 July 2009 09:00 GMT
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Total:
94 512 cases
429 deaths

Chinese Taipel has reported 61 confirmed cases
of pandemic (H1N1) 2009 with O deaths. Cases from
Chinese Taipel are included in the cumulative tctals.

Data Source: Workd Health Organization
Map Production: Public He alth Information
and Geographic Information Systems (GIS)
World Health Organization

94,512 cases
429 deaths

135 countries
territories, areas

_&} World Health
»*# Organization
@ WHO 2009 Al rights reserved
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Percentage of respiratory specimens that tested positive for influenza
By influenza transmission zone Status as of 12 November 2015

o +20 Hiome kers

T &

[ InmerzataesmEsby 2ores Virus subtype®
o o ¢

% influenza positive*

[Jo-1o

CJ1-= [CJa¢iiNppanDe

2= adn

=-x [EEYE)

[]pata wtavalsbk B & (Notsibyped)

e Hote: The available country data were joined in larger geographical areas with similar influenza
transmission patterns to be able to give an overview (wwwysnho intinfluenzalsurveillance_monitoring/updates! ‘

* when total number of samples tested =10 : EN_GIP _Influenza_transmission_zones.pdf). The displayed data reflect repotts of the week from the

™ when influenza positive samples >20 19 October 201 5to 01 November 2015, or up to two weeks before if not sufficient data were availahle for that area.
The bourdaties and nam as shown and the desigratiors used onthis map do not imply the expres sion of any opinion whatsoever Ceta Source Global Influzrea Swueilame and Response System (GISRS), % Wor|d Health
on the part ofthe Wonrd Heath O rganization conc eming the legd status of any country, tenitory, city or area o of its authorties, FlaNet (www who.intfunet), Yt W 0 t

Ay gl rgamza on

o conceming the delimitation of its frontiers or boundaties. Dotbed amd dashed lines on m aps represent gpproxim ae border lines for

which there may rot y e be full agreem ent. @WHO 2015, 8ll rights reserved.



Transmissibility

® Secondary attack rate estimates
— School outbreaks: 22-33% (USA)
— Households: 19% (USA) to 43% (Chile)

® Community transmission in multiple countries

— NYC community-based telephone survey: 6.9% of the population
developed an influenza-like illness between May 1 and May 20, 2009

® Explosive outbreaks / amplification in schools

® Ro estimates
— Pandemic (H1N1) 2009: 1.4 - 3.5
— Seasonal influenza: 1.2-1.4

8| SAGE meeting,7 July 2009 W37 Organization

i —

f ;I—I-?;-'*:g: World Health




Clinical spectrum of infection

® Maijority of cases have uncomplicated influenza iliness that
resolves without antiviral treatment
— More Gl complaints (emesis, diarrhea...) than for seasonal influenza
— Non-febrile, mild, and asymptomatic (viral RNA+) cases

® Hospitalization: up to 10% of confirmed cases
— 1-10% in US, 2-6% in Canada, 3.5% in Chile

® CFR: < 1% of confirmed cases

— Higher risk in adults (> 20 yrs old) and those with co-morbidities
— US <0.4%; Mexico < 1.5%; Chile- 0.1%; Argentina < 1.5%

51
ki

10|  SAGE meeting, 7 July 2009 Y* 3 7 Organization

—

¢ (I-?"* World Health




Examples of considerations for establishing
priorities for use of pandemic vaccine

® As noted by Meltzer et al, "vaccination priorities depend on the objectives”.
— If the objective is maintaining the functioning of a country’s critical infrastructure, then
vaccinating the required personnel will be a priority.
+ E.g. Health care staff
~ If the objective is preventing the greatest number of deaths, then vaccinating groups
at high risk of influenza-related mortality would be the first priority.
+ E.g. People with underlying conditions (but severe cases have been reported in healthy young
adults)
If the objective is to reduce pandemic virus transmission within the community, then
targeting children is a consideration.

+ E.g. School age children depending on local patterns




Hospitalizations per 100,000 Population

Epidemiology of 2009 Pandemic Influenza A

(HIN1) in the United States

3.001 - 0.100
Hospitalization Rate =#=Death Rate

2,50 2417 po78

L 0.075
2.00-
1.50- - 0.050
1.00-

- 0,025
0.50+
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Date

Deaths per 100,000 Population
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Rate of Confirmed and Probable pH1N1 Cases by State
As of July 23, 2009

Cases per 100,000 Population
0.51-5.18 [ 5.19-9.27 [ 928 - 13.37 | 1338 - 18.26 [} 18.27 - 109.58

In the United States
between 5% and 20% of
the population are
infected with influenza
every year, resulting in
between 3,000 and
49,000 influenza-
associated deaths



Jammu and
Kashmir

~—Himachal

—Uttarakhand 1 Assam

V0 i

N

—
Kerala

Last 4 Years » Cases mDeaths
2011 | 603
75

2012 5,044
405

2013 5,253
699

2014 937
218

2015 5,694

443
* As on 6 Feb 2015

Odisha .‘

2015 s

Cumulative Cases Reported (since 1 January 2015)

No case reported
0-100 cases

100-200 cases
M 200 and above

Sikkim Arunachal Pradesh

Nagaland
Manipur

-l Mizoram
Tripura
Meghalaya
West Bengal

Chhattisgarh
. Cumulative Deaths

Uttarakhand |1
Chandigarh
Goa

"Orissa

Andhra Pradesh
‘Uttar Pradesh
Delhi
‘Karnataka
Tamil Nadu
Haryana

Punjab

Madhya Pradesh
Maharashtra
Telangana
Gujarat
Rajasthan

Source; The Health Ministry
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The total number of
laboratory confirmed
cases crossed 33000
mark with death of
more than 2000 people.

The states of Gujarat
and Rajasthan are the
worst affected
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* Influenza occurs globally with an annual attack
rate estimated at 5%—10% in adults and 20%—
30% in children. lllnesses can result in
hospitalization and death mainly among high-
risk groups (the very young, elderly or
chronically ill). Worldwide, these annual
epidemics are estimated to result in about 3
to 5 million cases of severe illness, and about
250 000 to 500 000 deaths.



Biggerstaff et alf. BMC Infectious Diseases 2014, 14:480
http:/fwww.biomedcentral.com/1471-2334/14/480 BMC

Infectious Diseases

L 2 4
RESEARCH ARTICLE Open Access 224 , *e ! s
A J )

Estimates of the reproduction number for
seasonal, pandemic, and zoonotic influenza: a
systematic review of the literature

Disease Transmission

Measles Airborne

la.w93’~.o )9b 6\.3 )‘.o.ﬁ &S’{ ¢ Pertussis Airborne droplet

! Y | )*c 5 )5 ),9., VS Diphtheria Saliva
S !.s ‘ Smallpox Airborne droplet
° by ) v

Polio Fecal-oral route
Rubella Airborne droplet
. M Airb droplet
* The median R value for I Toome crope
HMN/AIDS Sexual contact
2009 was 1.46 (IQR:
SARS Airborne droplet
1.30 - 1.70)
Influenza ,
Airborne droplet

(1918 pandemic strain)

Ebola

Bodily fluids
(2014 Ebola outbreak)

R
1218
1217

15254



Duong et al. BMC Res Notes (2015) 8:572

DOI 10.1186/513104-015-1551-8
BMC

Research Notes

SHORT REPORT Open Access
@C rrrrrrrr

An outbreak of influenza A(H1N1)pdmOQ9
virus in a primary school in Vietnam

* The overall attack rate (AR) was 25 %, and
was highest (41 %) in grade 4 pupils, where
the outbreak started.
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v’ Antiviral drugs

el v’ Vaccines, etc
(s 3 v Medical care, PPE
v Personél hygiene
Cilalad) v Travel 4e<;iction (P 9aS Cudilagy Cilal B
AR v Quarantin
S S Q
v Social distancing
v’ Risk Communication
v %
v Food & water supply
u.s:l.d;\ GiladA v’ Poweér supply
(<Suad 4y daala i) 3) v’ Transportation

v’ Telecommunication

v other essential services
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Infectious secretions

Infectious secretions are spread
= through the air; or
= by direct or indirect contact




Sro Sy Ay

Airborne transmission through %&
large droplets =
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e 3-5 days from clinical

Individual infectiousness is not uniform ;Ec}&_

— it changes over time COU. onset in adults;
« Upto 7 daysinyoung
Onset of Chlldren

symptoms

Wiral
excration

e Peak viral shedding
occurs on day 1 of
symptoms

Infectiousness

Time
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ble 2: Overview of available seasonal influenza vaccines in the EU/EEA (2014/15 Season)

butactueer [ ETM vacmetype | Adwant | admnstration routs

abot healthcare

straZeneca

axoSmithKiine

ovartis

mninvest

zer/CSL Australia

nofi Pasteur

Influvac
Imuvac
Fluenz
(US trade name F
lumist)
Trivalent:
Fluarix**
Alpharix
Influsplit
Quadrivalent:
Fluarix Tetra
Alpharix Tetra
Influsplit Tetra
Agrippal
Fluvirin
Optaflu
Fluad

Fluval AB

Aﬁ]m***
Enzira

Vaxigrip**
Intanza 9ug
Intanza 15ug

Inactivated

Live attenuated

Inactivated/split

Inactivated/subunit

Inactivated

Inactivated
Inactivated

Inactivated
Inactivated
Inactivated

None

None

None

None
None
None
Squalene (MF59)
Aluminium phosp
hate gel

None
None

None
None
None

intranasal

Trivalent im, sc
Quadrivalent im

im
Intradermal
Intradermal

Eag

Eag

Egg
Cel
Eag
Cell

Eag
Egg

Eag
Egg
Eag

From 6 months

From 24 months to 17 yea
rs

Trivalent:
From 6 months
Quadrivalent:
From 3 years

From & months
From 4 years
From 18 years
From 65 years

From 6 months

From 5 years, however inc
reased fever reported in c
hildren 6 months to 5 year
s
From 6 months

From 18-59 years
From AN vrs
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* CDC recommends that pregnant women get a
flu shot during any trimester of their
pregnancy to protect themselves, their
unborn babies, and their newborn babies
from flu. The nasal spray vaccine is not
recommended for use in pregnant women
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(2015

Contents lists available at ScienceDirect )
V accine

Vaccine *

journal homepage: www.elsevier.com/locate/vaccine

Assessment of influenza vaccine effectiveness in a sentinel
surveillance network 2010-13, United States

Across three winters, we estimated similar VE against med-
ically attended laboratory-confirmed influenza in children and
adults w1th point estlmates rangmg from 34/ to 58/ (Table 2). We

was higher againét influenza A{I:] IN1 ) compared to A{HENEJ and B.
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* |t usually takes 2 to 3 weeks for the protection
against these viruses to be effective, and the
protection lasts for 6 to 12 months

iJld el (w99 dw Jolw
HIN1

H3N2

B
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e Pl Adults and children over 35 months: A single
injection (0.5mL)

e Pl Children 6 months to 35 months: A single

injection (0.25mL), require a second injection
a month later.



GBS

o Attributable risk of 0.95 / 100,000 vaccinees
e Risk concentrated within first 6 weeks of
vaccination (peak at week 2 — 3)

s s
Severe allergic reaction (e.g., anaphylaxis) after

previous dose of any influenza vaccine; or to
a vaccine component, including egg protein
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Filters at least 95% of airborne particles

A. Cup style N-95 respirators

e Typical 3-ply surgical
masks.
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Dust Mask
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 There is no evidence that wearing face masks
(e.g. surgical-type) outside of healthcare
settings during the influenza season or a
pandemic offers effective protection or
reduces transmission, and ECDC does not

e recommend their use.
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Infection prevention and control in health care for

confirmed or suspected cases of pandemic (H1N1) 2009
and influenza-like illnesses

1.1 When working in direct contact with patients, Standard and Droplet Precautions
should always be applied.

As per Droplet Precautions:

e wear a medical mask, if working within or > 1 metre of the patient.

e emphasize hand hygiene before and after patient contact, and immediately after
removal of mask.
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Infection prevention and control in health care for
confirmed or suspected cases of pandemic (H1N1) 2009
and influenza-like illnesses

1.2 When performing aerosol-generating procedures (e.g. aspiration of respiratory tract,
intubation, resuscitation, bronchoscopy, autopsy), health-care providers should be aware
that these procedures have been associated with increased risk of infection transmission
and |C precautions should include the following:

e wear a facial particulate respirator (e.g. EU FFP2, US NIOSH-certified N95), eye
protection (i.e. goggles or a face shield); a clean, non-sterile, long-sleeved gown; and
gloves (some of these procedures require sterile gloves);

« perform procedures in an adequately ventilated room (=12 air changes per hour);
» avoid permitting unnecessary individuals into the room; and
» perform hand hygiene before and after patient contact, and after PPE removal.



(1) Face masks should be placed carefully over mouth and nose and tied securely.
(a)  Secure ties or elastic bands at middle of head and neck.

(b)  Fit flexible band to nose bridge.

(€) Fit snug to face and below chin.
(2) While being worn, avoid touching the face mask with your hands.

(a)  Any time a used face mask is touched, e.g., when removing a face mask, hands need to be cleaned by
means of washing with soap and water or with an alcohol-based hand sanitiser.
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Do not let the mask hanging from the neck.

Change the mask after six hours or as soon
as they become wet.

Disposable masks are never to be reused
and should be disposed off.

While removing the mask great care must
be taken not to touch the potentially

infected outer surface of the mask



How to wash your hands properly

DON'T FORGET TO WASH:

- between your fingers
- under your nalls
- the tops of your hands




