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Modelling the Impact of Pandemic I nfluenza
Byung-Chul Chun

Department of Preventive Medicine, Korea Univerisy Medica College; Department of Epidemiology & Public Hedlth Informatics,
Korea University School of Public Hedth

The impact of the next influenza pandemic is difficult to | reviewed methodology for estimation and modelling of
predict. It is dependent on how virulent the virus is, how pandemic impact and described some nations's results
rapidly it spreads from population to population, and the using them in their national preparedness plans. And then |
effectiveness of prevention and response efforts. Despite showed the estimates of pandemic influenza impact in
the uncertainty about the magnitude of the next pandemic, Korea with FluSurge and FluAid.
estimates of the health and economic impact remain And, | described the results of pandemic modelling with
important to aid public health policy decisions and guide parameters of 1918 pandemic for the shake of education
pandemic planning for health and emergency sectors. and training of the first-line responder health officials to the
Planning ahead in preparation for an influenza pandemic, epidemics.
with its potentially very high morbidity and mortality rates, is In preparing influenza pandemics, the simulation and
essential for hospital administrators and public health modelling are the keys to reduce the uncertainty of the
officials. future and to make proper policies to manage and control
The estimation of pandemic impact is based on the the pandemics.
previous pandemics- we had experienced at least 3
pandemics in 20th century. But the epidemiological J Prev Med Public Health 2005;38(4):379-385
characteristics - ie, start season, the impact of 1st wave,
pathogenicity and virulence of the viruses and the primary Key words : Influenza, Pandemic, Epidemic, Simulation,
victims of population were quite different from one another. Epidemic modelling, Korea, Epidemiology
o )
M2 g oji & FUEA Hed, ek 2 17| o] AlA 7o) oo thu] gl
of uf Akl Algto® F&AQl Mup  whke] FH]E Skl T3]

QES A wolel AL i A A 7ot R oz AL BaN 2059 1 A WA ke 3
AN 1S FHANT S4E f3A A HH AA A7 080 01k A U A AR S AARAY T 9
e AEE GA9 Moo ek vp AH T R8T B B RS olAel TG Qe A FAA
21, 349 28] (antigenic driftym= o1 F/|AIZITH[12). 8 v & s Yeh=9] deiets
T 10:20% HEE A7, Ti Yoo 20055 @A ool EAEtaL ol AR 7R A o] £3H 0] 9l A
Mol TEAROE ATAE 5 ERAFRAA MOl AAHNIE IE & A AERAA A 24
S [0, 29015 AR £ A DA 95 Aol 9 A vl el el S0l 7, o122 A
HAoR ZAoz om AZzagtul  HAom, Al AFE AN FAG AT FA AR £ w)E) BEThs
|8 A A%} B7} B 753l & AYES Hol1 otk thas] 2006 v Hth Tk e s W9 E FAEe

a9 ST vholg A Al gk d U FAZA AR vk S 2 A3t aeE AEs 24
3040 7 07 F9] ool (atigenic A 3] AlFH o] W] AEA & sfuat sk 99 S
qift)o} AR g ooy EE  wgoR T U YA AEHo7 W o B, o E Y FA 4 o)
& S40] 9tk vlolel s G9| o] Skt AZFAA ol Al B AR 5ol AHA 374 REL o2
7} dojupwd 719 AL Bst 9 2 As sHS IS5k A AREA Y ARAR, AT A A

~J
o
>
=}
m
5
=N
=
S
=
=}
)
=
8
=
Il
S
Y
&
=3



380 xwA

— 1918 H1N1 “Spain Flu "
= 40 yrs

<——— 1957  H2N2"Asian Flu" 10

= yrs
<« 1968 H3N2 “Hong Kong Flu"

= 40 yrs

= 30 yrs

«===1997 H5N1 “Avian Flu” = 40 yrs?
2005 Epidemic of H5N1
in SE Asia

— Next Pandemic ?

Figure 1. Pandemic periodicity of influenza A virus since 1900.
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Figure 2. S-E-I-R model and the parameters.
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Table 1. Estimated impact of pandemic influenza in US(1999) & Canada(2004)
Nation Outcome Atteck rete 15% Atteck rete 35%
(Population) (5"-95" Percentile) (5"-95" Percentile)
us Dexth 89,000(55,000-125,000) 207,000(127,000-285,000)
(260 millior) Hospitdlization 314,000(21,0000-417,000) 734,000(441,000-973,000)
Outpdients 18million 42million
1Il, nomedicd care 20million 47 million
Canada Degth 17,768(10,544 - 24,954) 41,459(24,603-58,227)
(32million) Hospitdlization 46,639(34,042-59,166) 108,824(79,431-138,053)
Outpatients 2086,327(2027496-2,145282)  4,868,097(4,730,825-5,005,657)
Il romedical care  2,394,443(2,335458-2455967)  5,587,035(5,449,401-5,730,591)
Table 2. Estimated impact of pandemic influenza in Singapore(2005) by Fluaid
Nation Outcome Atteck rete 15% Atteck rete 35%
(Population) (5"-95" Percentile) (5-95" Percentile)
Singgpore Degth 1125 53 1947) 2622( 1250 4543
(3million) Hospitalization 6,744 1845 8222) 15737( 4304 19183)
Outpatients 332,454(248 517-464,996) 775,726(579,875-1,084,.989)
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Table 3. Estimated impact of pandemic influenza in UK(2005)

. Clinicd symptoms/ Minimum excess -

Population hedith care hospitalizatiors Minimum excess degths
Population of 250,000 1,400 900
1,000,000 (100,000-500,000) (500-3,000) (400-1,800)

UK 15,000,000 82500 56,000
(60milion)
NN AFFASIELEURINT A = g2 mroz RAGA A4
SEE0ITAL R SIS BB 5 g1k g, F A o9 vt 99
719 AHES 1-2%% Kl Qltk. A9 g whgo] gely] yRo) o2 27}
F 037%0] V37159 HEES 5% ﬁq{ Jg 9] oqagua ;é‘:'?"?i 2} S
o]

*%LEH4] of Rl

4 HE2E

VR g=s o2 debell A AlAjehs o
l

3 53 e 2 7 548 71

Vo 3401]*1 H‘%%Olllﬁa 2,
o] 1127 wQloA o B A
1215 32 AgelA o B 45, 1¥
I 2114 F Lobe} HAddA 53] ¢
T AR oA LE%E squ A
ojty. Al A= oA O] a3E 54

3 Aol dAA 0 7= Ty ok ;

Alue] @7k E4et7] wiitel o & R

-

22 o QA e oA A ¢ 2
& ol AA 9 AHEE Aol FaL
o2 aIE SAFR O, 53 v v
gholMe A9 meeta 9A ok HH
Taold ZAA Y AR 23 H Y
01]‘”% ARZA Yehs 535 aefet
= ol th=th
D}of&v‘i’—@] ol AAlska Y= &

o mxm AA 2 g 4ol o

WA A B2 ARl A v

43 Z\ﬁi etk A3l o ol & 1
™ U9 Table 49} 7t}

Table4~ 4300 3 WA o) B} 63
A&H = 459 INE ASHE 442

tro] *1 a7l 71 e A7 91

3 A5 BojFa glok E ke
3% Qd713ko] 3%, 8%, 149 - 7
2 A Q3 WA S YE L e, 7
FUAAAE N BEH 02 A5k 7
$ g 57 duto g Fojs1 A%
WA SR AN TR ZojEE AE B
oAF 1L 3l

kO Ho

ru% o

o
L
ro
1]f=!
i
=
)
)
Jo
o
oR
o&

1. FIuAid2} FluSurgeE 0|25t
H
oH-
FluAid2} FluSurge= Métzers-¢] 7)-st
W (10 v O & ol FelA) o8y
I} A S AASAE oA

22130/t A9 QP4 @ 1
AT $E, A AFE A9
34 U5, A4 PEE, I
= BYE 52 ol A B4
R I T EPERE
9 BH o] LEIAS o §3N 1

Table 4. Estimated impact of pandemic influenza in Netherlands(2004): Hospital admissions and beds

needed in a pandemic with an extent of 30%

Peek use of bedsfor hospitalization lagting:

Maximum number of
admission per day 3days 8days 14days

First wave lagts 6 weeks

Nointervention 807 2390 5870 8541

Thergpeutic use of 1195 2935 4270

neuraminidaseinhibitors

First wave lasts 3 months

Nointervention 406 1213 3166 5257

Therapeutic use of 203 607 1583 2628

neuraminidaseinhibitors
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Table 6. Distribution of admission, hospital capacity, ICU capacity, ventilator capacity by week in
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