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Timeline of the pandemic

» Pandemic expectations
Evolution of the pandemic virus
* What we experienced

What should we expect next?

Timeline of Pandemic
Influenza A (H1N1) 2009

« April 12: an outbreak of influenza-like illness in Veracruz,
Mexico reported to WHO
« April 15-17: two cases of the new A(H1N1) virus infection
identified in Southern California, U.S.A.
« April 23: Novel influenza A (H1N1) virus infection confirmed
in several patients in Mexico.
April 24: WHO HQ SHOC activated (first TC with Mexico)
April 26: IHR Emergency Committee convened and WHO
declares a “Public Health Emergency of
International Concern”
« April 27: WHO increases pandemic alert phase from 3 to 4
and concludes geographic Containment not feasible
« April 29: WHO raises pandemic alert phase from 4 to 5
WHO declares pandemic phase 6 (spread to

NHO gion

« In 9 weeks, all WHO 6 regions reporting cases of pandemic
A(H1N1) 2009

NZ Influenza Pandemic
Action Plan

Plan for it
— Engage with all relevant agencies

Keep it out

— Border management

Enhanced
&Y Stamp it out Surveillance
— Cluster control operations [ 41
|

Manage it o

— Public health measures, 2 ‘

— Public gatherings, antivirals

Recover from it
— Return to normal service delivery

1918 Pandemic:
Life expectancy shortened to <40 yrs

70— TR
U.8. life expectancy 1900-1960

Life Expectancy

38 - , i } )
American Society for Microbiology News
http: iwww asmusa.org/memonly/asmnewsjul99/feature1 html

30
1900 1905 1910 1915 1920 1925 1930 1935 1940 1945 1950 1955 1980

A Webber Training Teleclass
Sponsored by Julianne Toop, julianne@webbertraining.com
www.webbertraining.com



Pandemic Influenza HIN1 — The Southern Hemisphere Experience
Dr. Lance Jennings, University of Otago, New Zealand
Sponsored by GOJO (www.gojo.com)

Age Distribution of Deaths in UK
1918-1919: Females

et Quarter 1918 Pandemic Expectations
200 = 2nd Quarter 1918
» = 3rd Quarter 1918
£ R Quarter 1918 « Expecting a novel influenza subtype
f 150 — Novel quadruple reassortant of influenza A(H1N1)
8 subtype
g 400 » Expecting the pandemic to start somewhere
5 in Asia
§ — Started in Mexico
g %0 » Expecting increased morbidity and mortality
— Mortality due to death from lab confirmed infection
less than mortality modelled due to seasonal
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’ y,io_'.ﬂ -~ 2/ NZ Sunday Star Times, May 3 2009

Ecology of
Influenza A
Viruses

Influenza Virus

Neuraminidase

® ene 990 oy, ...N

8 ss RNA
segments

» High mutation
rate

« Genetic
reassortment
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Pandemics of Influenza

Recorded human pandemic influenza
(early sub-types inferred)
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Reassortant Events Among Swine
Influenza Viruses in North America
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Source: Dr. Amy Vincent, NADC, USDA

Origin of the 2009 Pandemic H1N1
Virus

Eurasian swine H1N1

NAm rH1N1
ine/avia an)

Classical Swine — N. American Lineage
s Avian - N. American Lineage

s Seasonal H3N2

= Eurasian Swine Lineage

Phylogenetic tree of the HA gene of HIN1 influenza viruses
= Misvinerowanis/s30 PN
Asconsin 301976 HINY
WSwinelChonburi05C81/2005 HINY
W hallandi7 /2005 HINT
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W Phippines/344/2008 HIN2
A winelow/a4297/1991 HINT

e o sz un
PR oA

A/Swine/Korea/CY02/02 HIN2
A/Swine/Korea/CAS08/2005 HIN1 Classical
Alowa/CEID23/2005 HIN Swine

A/Swine/lowa/00239/2004 HINT
Alowa/1/2006 HINT
A/Swine/Korea/CANO1/2004 HINT

« Ci swine

* Homogenequs so far| few
differences (nt or aa)_in H1N1
2009 viruses

- A/Wisconsin/10/1998 HIN1

A/Swine/Minnesota/00194/2003 HIN2
A/Wisconsin/87/2005 HINT
A/Ohio/01/2007 HIN1
| sswine/oH/511445/2007 HiNT
L |~ Asswine/Kansas/00246/2004 HINZ

A/Swine/Korea/ASAND4/2006 HIN2

Human
Seasona]
A/Mallard/Minnesota/SG-00121/2007 HIN1
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100 ASwine/Saskatchewan/18789/02 HINT | Avian
13/1994 HINY

Aswine/Belgium/1/83 HINT ﬂ
2009 A(HINT) A/Swine/England/WVL7/1992 HINT
A/Swine/Denmark/WVL9/1993 HINT
Human Infection Swine Virus  ——f A/Swine/Spain/50047/2003 HIN
005 A/Swine/Zhejlang/1/2007 HINT

« Distinct from previous swine &
human swine viruses

« Distinct from | HIN1
viruses

Ingx/13/2006 HIN2

* Reference and vaccine virus is
AlCalifornia/1/2009
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NZ Sunday Star Times, May 3 2009

NZ Epidemic curve of Pandemic A
(H1N1) 2009 cases

25 April: importation
of the pandemic cases
30 April: a notifiable
disease

May- 21 June:
containment phase

22 June- present:
management phase

3283 cases
1014 hospitalisations
40 Deaths
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Count

3283 Cases
H1N1 09

Age groups
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Weekly ILI Consultation Rates in 1992-2009
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Source: ESR PEH & NZBID

Hospitalisation &
" Ethnicity g

| Maori 48.6
W Pacific

Peoples 101.2
m Other 264
O European 14.0

n =1014 cases: Rate: 25.2/100,000

Overall Case Rate: 81.5/100,000
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ANZ ICU Admissions

350 il viral pneumonitis
Viral pneumonia i censonal]
cases 250 vir: umonitis (not
200 subtyped)
® viral pneumonitis (HIN1
150 09)
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ANZICS Research Centre
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ANZ ICU Admissions

Incidence &
—wwr | daily prevalence
1 June-31 Aug

ICU beds occupied per million inhabitants

g Bed occupancy

1CU beds occupied per
million inhabitants
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Age-specific
incidence

inhabitants)

ICU Admissions (no. per million

Years of Age
Risk factors:

- Incidence highest in infants & adults aged 25-64

- 1/3 had severe comorbitity

- 1/3 had risk factors without severe co-morbidity.
(pregnancy, obesity, asthma)

- 1/3 were previously fit and well ANZICS Research Centre
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ANZ ICU Admission Summary

« 28.7 ICU admissions per million (856 admissions)
* 64.6% received mechanical ventilation
— mean 8 days
— 11.6% of ventilated patients treated with ECMO
* Median duration of stay 7.4days
* Risk factors:
— Incidence highest in infants & adults aged 25-64
— 1/3 had severe comorbitity

— 1/3 had risk factors without severe co-morbidity
(pregnancy, obesity, asthma)

— 1/3 were previously fit and well
« Survival 84.2% (16.2% died)

Deaths

38 Deaths

Mortality rates: n=38

Overall all cases: 1.2%
Hospitalised cases: 2.5%
Community cases: 0.6%

CFR

Accepted 1918-19 ~2%

& o Expected pandemic >0.1%
NZ ~0.005%

Aus ~0.009%

UK ~0.026%

“sPandemic Influenza
(H1N1)2009
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Goals of Public Health
Intervention

Figure 1: Objectives of implementing public health measures

« Delay outbreak peak

» Delay spread and shift an
epidemic curve to the
right side
— to reduce peak burden on

health care facilities (e.g.
hospitals)
— to “buy time” for other
measures (e.g. vaccination)
* Reduce morbidity and
mortality through reducing
the total number of cases

Daily cases.

With intervention

Time

Containment ‘Keep It Out’ Phase

Border Closure vs Border Management

Effectiveness?
» WHO has placed little emphasis on border closure except for
‘isolated communities’ Positive pratique of all incoming

aircraft and ships (ie, 100% health status reported from all
aircraft).

* New Zealand’s response
— Positive pratique (100% health status on all aircraft)
— Completed passenger locator card to allow contact tracing.
— Public health staff at airports to carry out clinical assessments.

— All suspect cases and contacts managed with treatment and
quarantine

Containment Phase, April-May 2009

1 Suspect

[WHO Level4 Levels | = Probable
m=m Confirmed

S 14 Quaranti —— Cumulative confirmed cases
"
S 12
P
s 10
2 s Community
E ¢ transmission
2 Passenger —in Australia
4 llocator cards
2
0

50412009
710412009
9/0412009

Earliest Date
Earliest of date reported, date hospitalised, date of death or onset date, as recorded in EpiSurv

NHCC data 2009
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NZ & Australia 1918-19 Pandemic
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Pacific Island Nations 1918-19 Pandemic

6th June: A(H1N1)2009 Cases

Probable & Confirmed Cases of
Non Seasonal Influenza A(H1N1)
by Public Health Service (PHS) Region

Suspect Cases of
Non Seasonal Influenza A(HIN1)
by Public Health Service (PHS) Region

250
@ Samoa (Westem) Maritime quarantine appeared
to protect South Pacific
20 Islands from the 1918-1919
influenza pandemic.
 Tahiti (French Polynesia)
® Nauru
150
Attributable
death rate
per 1000
population
b
@ Tonga
o Fij
0 ® Guam
New Zealand ~ Australia
0 ® g (Continental Tasmania___ American Samoa New Caledonia
13/08/1918 1/03/1919 17/08/1919 4/04/1920 2111011920 9/05/1921 25111921

Date of arrival of pandemic influenza

[ mstrict maritime quarantine @ Incomplete maritime quarantine @ No border control

McLeod M. et al. Emerg Infect

Dis 2009

Total number of cases in PHS Number of suspect cases in PHS 1.,

o tcase ® case
@ scases Hc(iop) @ scases
e
10 cases * 10 cases
[
I confirmed (C) 7
[ Probable (P)
co £ )

Cases in Episur as at 10am 60608

Comparison of Available Influenza Diagnostic Tests
Influenza Diagnostic Method | Availability Typical Sensitivity | Distinguishes
Tests Processing for 2009 H1N1
Time influenza influenza
H1N12009 | from other
influenza A
viruses?
Rapid influenza Antigen Wide 0.5 hour 10-70% No
diagnostic tests (RIDT) | detection
Direct and indirect Antigen Wide 2 -4 hours 47-93% No
immunofluorescence detection
assays (DFA and IFA)
Viral isolation in tissue Virus Limited 2-10 days - Yes
cell culture isolation
Nucleic acid RNA Limited 48-96 86 — 100% Yes
amplification tests detection hours
(rRT-PCR) 6-8 hours to
perform test]

Laboratory: Pandemic Planning

100

80 /\
] ;, | Borders Community \Hospital
g
? 40
©
z

20

Keep-it-out  Cluster Control Manage-it

Response Phases
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Laboratory: Pandemic Reality

Containment Management
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PCR Automation:

Abbott m2000sp Diagnostic Platform

RealTime PCR System

Containment:
Cases & Risk Factors April-June

MANAGEITPHASE
O Unknown s
B Overseas BEGINS 22/06/09
s Heakheare worker
Ot Community
spread

|

z

Earliest date
Earkiest of date reported. date hospitalised, date of death or onset date, 2s recorded in EpiSurv.

Christchurch Pacific Island Cluster

The spread of swine flu /} o Eﬁ::m.izgﬁ 2009

How one person has infected or

affected more than 630 people.

from Australia with
swine flu and infects ..

(=]

w

12-year-old female
family member

LINWOOD
INTERMEDIATE

4 teachers and 25 pupils

quarantined

BROMLEY SCHOOL
80 pupils quarantined, a further 220

Grandson, 8 | Granddaughter, 23 Grandson, 4

85&338

Daughter. 40 13-ear-oid female  Grandson, 13

family member

METHODI: Tino £ TAS) LINWOOD
SCHURCH MIMISTER COLLEGE

Al people at Sunday 10 sIaN anﬂ 4! wws 4 teachers and 38 pupils - 77 teachers and pupils

service being traced quarantined quarantined

boco B @0

SEA PRODUCTS.
Factory closed and

pupils off school and 27 staff off work 94 vorkmates

quarantined

The Press, 12t June 2009

Analysis of Epi Data for
Pandemic Decision Support

The number of cases and non cases i for
Location Cases Exposed non cases
Christchurch 35 367

45 0
Auckland 7 57

Used to calculate:
Serial interval,
Reproductive ratio (Ro)
Attack rate

Source: G MacKereth, C Hope, S Sharpe, S Grey

Cluster Control Data up to 15 June

Source: MacKereth et al

Possible risk Risk group Average effective Serial interval or average
factor reproductive ratio (n) onset to onset interval
in day (n)
Sex F 0.86 (44) 2.6 (35)
M 081 (54) 3.4 (39
Age group 0-5 years 1.62 (29) 2.88 (24)
6-12 years 0.23 (13) 242 (12)
13-19 years 0.20 (10) 2.22(9)
20-39 years 0.66 (38) 3.30 (27)
40-59 years 0.14 (7) 243(7)
60+ years 4.00 (1)
Ethnicity Samoan (Chch) 0.83 (54) 2.4 (46)
Ethnicity (taken | Asian 0.33 (3) 3(2)
;’:l;';; of the | Evropean 052 (21) 39 (18)
data) | Maori 1.29(7) 2.8 (4)
Pacific _0.92(60) 2.4 (50)
Onset to Tamiflu 0-2 day / 0.77 (58)\ 3.1(53)
interval > 2 days 12530y 2.3 (15)
Grand Total 0.84 (98) 2.84 (79)
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Cluster Control Data: Attack Rates

Ethnicity of Count of exposed Count of exposed | Attack rate
exposed non cases that became
cases
European 42 7 14%
Samoan 83 35 30%

Age group of
exposed

Did Containment work?

+ Containment/cluster control phase in NZ
successful (or just good luck?)
— Contained spread for ~6.5 weeks

0-5 %0 2 24% — Extended containment phase allowed the
612 78 13 14% planning & communication of key messages to
13-19 115 10 8% pubhc
jgjz :: 378 Tgu/ » Stay at home message
60'; 5 N 1;/ « If concerned phone GP or 0800 Health line
Tamiflu Prophylaxis 388 1 0.26% * NO CryStaI Ba”
No Tamiflu Proph 36 97 85.84% — Can only learn from past pandemics
* We must not become complacent
‘¢ Pandemic (H1N1) .
2009 Has the H1N1 09 Virus
Whereto [/l | 7 T =<7 4. o9 Changed in Pathogenicity?
rom here? AN ot
PR R ir » D222G mutation in HA found in Norway
A\ WL e & Ukraine
) » ? Cause higher pathogenicity or are
P H I they selected in more serious cases
E .
%fp”?ﬁE 5 \ per: /o’:“/’lyg (lung involvement)
SMiFeces) \\4/&,@*7% + Viruses not antigenically distinct
0,
z P’VFE
> 7 :
g;?’,/’ H\‘(’R'D NZ Sunday Star Times, May 3 2009

H1N1 2009 Antigenic Mapping
(CDC, 54 antigens; 16 sera)
A/Auckland/1/2009  A/South Carolina/10/2009

- A/England/195/2009
e ol O o

A/Mexico/10/2009 ——————2%(" }
6L TXgSrgr0Y, =+ A/Narita/1/2009
= A/Nonthaburi/102/2009

AlNew York/18/2009——L o0 Ol
A/Californial4/2009————"—— ﬁa s | AlDelaware/3/2009
Ly
AlTexas/5/2009 o o
Cahfornia/7/2609 A/Texas/15/2009

Pandemic Vaccines

» Seasonal vaccines provided little/no
protection against pandemic influenza
— VE = 8% (-42 to 38) in Victoria
— VE =-10% (-43 to 15) in 8 US States

» Pandemic vaccines safe & immunogenic
— But no VE estimates and trials did not enrol at-risk
groups
— Aus government committed to 20 million doses
CSL vaccine, ?25% distributed.
— NZ government rolling out 100,000 doses Baxter
vaccine to health care workers (1 February 2010)
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.» WHO Seasonal Vaccine
@ Composition
Recommendations 2010

* Southern Hemisphere 2010
— AlCalifornia/7/2009 (H1N1)-like virus
— A/Perth/16/2009 (H3N2)-like virus (A/Wisconsin/15/
— B/Brisbane/60/2008-like virus (B Victoria lineage)

» Decision made in Sef ber 2009
« supply March 1, but likely to be late)

Serum Antibodies to (H1N1) 09

« Pre-existing antibody
titres 1:32 or more
ranged from

— 1-8% in children aged 0—4
years

— 31:3% in adults aged 80
years or older.

« Post-pandemic:

— 21.3% children <5 yrs
— 42% children 5-14
— 20.6% 15-20 year olds
— Older —no change

serum sample obtained in 2008
Enorbars represent 5°%Cls.

Miller et al The Lancet 2010

Antivirals: BMJ Article- Cochrane
Review Seasonal Influenza

l >“’\\ ll RESEARCH

Neuraminidase Inhibitors 1
nfluenza in heathy aduts

Measure Oseltamivir Zanamivir
Symptomatic laboratory | 75mg 61% (0.18-0.85) 10mg 62% (0.17-0.85)
confirmed influenza 150mg 73% (0.11-0.67)

Post exposure prophylaxis | 58% (15-79%) Households: 79%!
84% (49-95%)

Alleviation of ILI 1.20 (1.06-1.35) 1.24 (1.13-1.36)

Reduction of influenza- Not effective (0.22-1.35) |n/a

related LRTIs

Side effects Nausea (1.10-2.93) n/a

Antiviral Conclusions

* “The data suggest that NI's are effective at
reducing the symptoms of influenza. The
evidence is of modest benefit — reduction of
illness by about 1 day.”

» “Because of the moderate effectiveness of NI's
we believe that they should not be used for the
routine control of seasonal influenza.”

* Independent randomised trials to resolve the

uncertainties surrounding effectiveness are
needed.”

Mortality Distributions and Timing of
Waves of Previous Influenza Pandemics

A 18851852, London B 1518-1915, Copenhagen
z
4 4% £ 0%
o i ‘
33 % 33 |
£ | ]
5 5
] ‘ PL 2556
il I L | ¢ o Jh
[ l Al & LA il
P & P P & P & & & & P P PP TS S P
L L PP PP e & PSSP PO g
St S S AR R0 S S S ORI 0 ol SR
& & & S N N &S s
& T TS s e T
o
C 1957193, United States D 15681970, England and Wales
E £
] 2 g
H o | £ s
33| o 32
£ g2
& g2
#Ke-}e:fiﬁ‘ & »f#a"“ 3‘;»*‘ st j\d* &£ F &\4’-"' &;’"’ ;g“”‘ & F
S S ARG &
& T ¢ PR

Miller M et al. N Engl J Med 2009;10.1056/NEJMp0903906

Google trends mapping world influenza

www.google.org/flutrends € e
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VIEWi DC

Report Prepared by the Division

o , Weekly National Summary, October 1, 2006 — January 30, 2010

i)

% of Visits for LI
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—e=%ILl == <National Baselne

UK ILI Consultation Rates

Figure 2: RCGP weekly consultation rate for influenza-like iliness
2009/10 and recent years

—2009/10 200809 Baseline®
2007/08 1999/00 Epidemic tveshola®

V-

20 24 28 32 36 40 44 48 52 4 8 12 16 20
Week

Rate per 100000 populstion
& 8 8 8 ¢

Figure 8: with confirmed
2009 influenza infection by week of admission® and weekly GP
ILI consultation rates (England)
250 | =3 Number of hospitalisations 180
= RCGP LI consultation rate 160

BB g

Number of hospilsations

o
03-May 14-Jun 26-Jul 06-Sep 18-Oct 29-Nov 10-Jan
Week-ending date (Sunday)
* Most recent weeks omited due [0 reportina lba

SUMMARY 2009-10

« Pandemic H1N1 dominated 2009 and still dominates in early
2010 - little change (most A/Cal/7/2009-like)

« Influenza activity generally low in Nth Hemisphere normally at
peak — remains generally mild disease

« In China, increasing B activity in recent months — no seasonal
H1, little H3

« 2010 SH seasonal vaccine trivalent; contains HIN1 09; H3N2; B
components

« Will we see a ripple or a wave?

« High level of exposure in 2009 (30% of children)

« Other adults (>53 years) refractory to pandemic H1N1 (pre 1957)
« Lower level of exposure in young adults 20-40 years (10-15%)

* ?ICU admissions & deaths lower in 2010

17 FEB. 10

INFLUENZA HIN1 — THE SOUTHERN HEMISPHERE EXPERIENCE
SPEAKER: DR. LANCE JENNINGS, NEW ZEALAND

21 APR. 10

MRSA — THE PATIENT EXPERI

DIFFICILE INFECTION
SPEAKER: DR. TOM RILEY,

CONFERENCE - jou <&
SPEAKER: TO BE ANNOUN!

www.webbertraining.com.schedulepl1.php
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