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Pandemie

* Epidemie (nahlé propuknuti nadkazy),
Ktera se rozsirila a zasahla cely region,
Kontinent nebo svet

« Faze pandemie (WHO):

Mezi- Malé riziko vyskytu pfipadu u lidi
pandemicka
faze

VySSi riziko vyskytu pripadu u lidi
Z&dné nebo sporadické prenosy
z Clovéka na Clovéka

Pandemicka  ZvySeny prenos z ¢lovéka na €lovéka,
pohotovost lokalizovany

Vyznamny prenos z Cloveéka na Clovéka,
stale lokalizovany

Pandemie Zvyseny a vytrvaly pfenos v obecné populaci
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Vyvoj umrtnosti na chripku

a zapal plic
— US, 1900 — 1998
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1 1918 influgnza pandemic (5885 deaths/1 000)
2 Introduction of sulfa drugs (~1935)
3 Introduction of penicillin and streptomsycin (~ 1941 -43)

Zdroj : US National Center for Health Statistics




Vyskyt pandemii

« 412 BC — Hippocrates

« 1485 — Anglie
* 1580 — prvni radné zdokumentované\_ ..

« 13 pandemii za poslednich 300 let =

» 1918-1919 — nejhorsi zaznamenana

+ 3-4% pravdépodobnost vyskytu
v daném roce



Dopady na umrtnost

« Sporna spolehlivost podkladu

— Zavaznost v 18.-19.stoleti spise jako
v 1957 a 1968 nez v 1918

— ldentifikace pfipadu

« Meéreno jako zvysena umrtnost
v dobé chripkove sezony




Pandemie(?) 1700 — 1900

Year(s) Years since

previous pandemic Place of origin or of first report Viral type
1729-17320 ! Russiay LInknowen
1732-1733 2 Hussla LInknaiwn
1781-1782 48 Russia, China? LInknown
1788-178249(7) & Russia LInknown
1820-1831 41-48 RHussia, China LInknaiwn
18332 2 Hussla LInknawn
1836-1837 3 Russia¥ LInknown
1888-1890 BZ-56 Russia Hz
1899-1900 o LInkncown

H2

Zdroj : Patterson KD, 1986




Pandemie ve 20. stoleti

Years since

Flace of origin

Year(s) previous pandemic or of first report Viral type
1918-1919 18 France, LIS H1M1
(=panish flu)
1967 -19E68 38 China HZM 2
Asian flu)
1968—-1969 10 China H3aMN 2
(Hong Kong flu)

Estimated Estimated number LIS excess mortality
Year(s) global deaths of US deaths per 1000
1918-19149 A0-50 million 200000-550000 5. 3%0
(=panish flu)
1967 -19E68 1-2 million FO000 0,41 %0
Esian flu)
1968—-19649 1 millicn 34 000 0.1 7%

(Hong Kaong flu)

Zdroj : Swiss Re, 2007




* Vyrazne vyssi umrtnost
« Zasazeny mladsi vekove skupiny

- Casovani ve tfech vinach rychle
za sebou

* Prvni svetova valka
* Rozvoj dalsich nemoci
 Omezene moznosti leCby




25 Deaths/1 OO0 {In the general population)
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Tri viny spanelske chripky

Deaths/1 OO0 {In the general population)
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Umrtnost na tuberkulézu

— US, 1900 - 1960

25 Deaths/1 000 (In the ganeral population)
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ZdravejSi populace

LepSi metody
komunikace

Koordinovana
reakce

Lepsi leky

Koncentrace
obyvatel v méstech

Vétsi populace

Turistika

Globalni ekonomika




Potencialni pandemie

* Cholera

* Nestovice
 HIV/AIDS
 Cerny mor

* Tuberkuloza

» exotické horecCky
« MRSA

« SARS




}
|
|

19.85% —

16.75%

Ekonomické
dopady

1807 9UD Jo uoiuodoig

 Globalni recese —

HDP 1-10%

1 4

shizeni

Ika

cni rizi

LI 4

Investi

25% —

0% —

-35% —

FO0) PUE UODIJEPOUILIO I
JUSWUIBLEIUS pLE SYY
ol UoQsuodsusd |

23= =Nl Gy
Buuniaenue

2ALEINSU PUE 23LEU] S
SpEd |Bley

apEJ) 3 [BS3|0UAL
20283 |BUCNESNPT
Uojonisuon

Buiupy

=83|A8s Jalin

S20IAISS 2SS/
s3|Uedwoo Jjo juawadeue |y
218 S80S [BUD|SS80l4
=h(=pi== N [=1=}N

LOIELlIo |

s201im

o912 2489 YiI2oH

Zdroj: Trust for Americas Health



Dopad pandemii ve 20.stoleti

B Spanish Fluof 1912-18 Asian Fluof 1857-538

0.40%

Lustralia
-39 [

P -3 .50 %%
S anada -15% |
-3 .30 %
UK s
Japan
LsA -11%
-20% -15% -10%: -5%

Zdroj: Lowy Institut



Odhadovany dopad
dle ekonomik

B Severs B Moderate

Fhilippines -19%

Singapore
Hong Kong -27%

India
C hina
Mew Zealand
Australia
Canada
Ewope
UK
Japan

LSaA

-30% -25% -20% -15%

Zdroj: Lowy Institut



PojiStovnictvi

. Zivotni a zdravotni pojisténi
* Obecna odpovednost

« D&O

« Nemoci z povolani

* Profesni odpovédnost

« Namorni preprava

* Preruseni provozu

« Zruseni konani akci

* Cestovni pojisteni

+ Politicka rizika, kradeze, autopojisténi |4
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RMS, SOA, SWISS RE

PANDEMIC MODEREE.



Simulace udalosti

« Stochasticky proces
* Diskrétni model (24h)

* Dva hlavni parametry:

— Schopnost pandemie zpusobit umrti
(mira letality)

— Schopnost pandemie Sirit se
(mira reprodukce)

* Vyvoj] pandemie se modeluje az do
doby, kdy uz se dale nesiri

« Dalsi parametry:
— Vekova skupina
— Vnejsi zasahy




L etalita vs. umrtnost
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o Letalita

— Vztahuje se oo
K poctu

0.012

infikovanych™>

- Umrtnost oo i

0008
— VZtahuJe Se ':'.GI r--i ‘-"--.___' I_.'I I::l_I:II:I.q_
yd ¥ T . =
k cele
populaci 000 s e e 0
P =T o =T 0 =T i =T L) =T o] [} i =T i -+
T R D S
« Umrtnost u B < - I I S R age

n e m O C nyc h 1918 modsl 1968 mode| 1957 model

==== 1918 actual ---- 1968 actual 1957 actual
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Mira reprodukce

* R, — prumérny pocet lidi, ktefi se
nakazi kazdym novym nakazenym

70%  Proportion of total Pandemic start year
o 1918
60% 1957

19648

1 2 3 4 5 g - g
Duration since Infection (In '.’.|El"|$:|

Zdroj: Swiss Re, 2007



Dalsi parametry

« Demograficka struktura
— Veék
— Mezilidské kontakty dle véku
— Imunita
— Cestovani
 Nemedicinské zasahy
— Zména socialnich kontaktu
— Omezeni cestovani
* Medicinskeé zasahy
— Antibiotika
— Antivirotika
— Ockovani




Kalibrace na spanelskou chripku

Estimates of actual experience Maodel generated/used

Rq Estimated 1.6 10 4, most 2.1
betwean 17 and 2.5
Lethality Estimated batwsen 0.99% and Betwesn 1.01% and 2.66%
5.66% depending on country® depanding on country
Number of deaths (1918-1919 season only)
Linited Statas 529000 531 000
Linited Kingdom 179000 186 000
Canada 39000 A0 000
Switzerland 19000 19000
Germary 213000 225000
Inclia 2486000 2811000

Africa 1567 000 1 568 000

Zdroj: Swiss Re, 2007



Vystup pro rozvinute zeme

Annual probability
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Vystup pro rozvojove zeme

Annual probability
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Zavislost na veku

Annual probability

0 1.0 2.0 3.0 4.0 8.0 6.0 7.0
Population mortality (deaths/1 000)
—_— (-4 26-29 —_— Lh-55
-9 36-39 G5—69
15-15 45-49 75-79

Zdroj: Swiss Re, 2007



Testovani citlivosti modelu
na vstupni parametry

A and lethality fit of historical data: pararmatererrar =

Pre-pancemic partially effective vaccing a

Contact modification =

Proportion of deaths ‘bactarial preumonia’viral pneumonia and cytoking storm’ causes =

Lower undertying mortallty — health improvemeants inthe United States a

Probability of pandamic accurring =

Population density effects =

Antiblotic effectivensss =

Post-pandemic mortality trends =

Statistical error using 50000 panck mics {bootstrap, standard error) =

Age profile of deaths due 1o "bacterial preumonia’, viral pneumonia and cytoking storm’ causes a
Probability of antiviral treatmeant baing effective [ =
Travel rates C
Az and lethality fit of historical data: distributional shape o
Location where pandemic stars [ =
I I I
0 1 2

ZdI’OjZ Swiss Re, 2007 Welghtad excess mortality (par 1000)



Dopad pandemie typu Spanelske
chripky na umrtnost

24.0  Deaths 1000 {Inthe genaral population)

18.0

0.0

Base ! 1 ' 2 ' 3 ' 4 '

n

1 2006 population structure (spread rate and age proflle of mortality)

2 .. plus underkying health changes relative to USs (US assumed unchanged)
3 .. plus antibiotics

4 . plus antiviral treatment

B .. plusvaccings

Garmany — LK Indlia
— Switzarland — L5 China
Zdroj: Swiss Re, 2007 —— Canada
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Reference a kontakt

e SwissRe (2007). Pandemic Influenza: A 21st model fo'r e ;
mortality shocks By :

« Makinen, M. (2009). Pandemic.
IAA Mortlity Task Force, Tallinn

« Martin T.B. (2006). The economic an ,
... of an avian flu pandemic. The Conning Coriis

“% Vol. 15,No. 6 ks
Lloyd's. Pandemic, potential insurance impact;

Kontakt:
« Petr Bohumsky, petr@bohumsky.cz



