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Modelling the Impact of Pandemic Influenza
Byung-Chul Chun

Departrnent of Preventive Medicine, Korea Univerizy Medical College; Departrnent of Bpiderriology & Public Health Inforrmatics,
Korea University School of Public Health

The impact of the next influenza pandemic is difficult to
predict. It is dependent on how wvirulent the virus is, how
rapidly it spreads from population to population, and the
effectivensass of prevention and response efforts. Despite
the uncertainty about the magnitude of the next pandemic,
estimates of the health and economic impact remain
important to aid public health policy decisions and guide
pandemic planning for health and emergency sectors.
Planning ahead in preparation for an influenza pandemic,
with its potentially very high morbidity and martality rates, is
essential for hospital administrators and public health
officials.

The estimation of pandemic impact is based on the
previous pandemics- we had experienced at least 3
pandemics in 20th century. But the epidemiological
characteristics - ig, start season, the impact of 18t wave,
pathogenicity and virulence of the viruses and the primary
victims of population were quite different from one another.

Key words :

| reviewed methodology for estimation and modelling of
pandemic impact and described some nations's results
using them in their national preparedness plans. And then |
showed the estimates of pandemic influenza impact in
Korea with FluSurge and FluAid.

And, | described the results of pandemic modelling with
parameters of 1918 pandemic for the shake of education
and training of the first-line responder health officials to the
epidemics.

In preparing influenza pandemics, the simulation and
modelling are the keys to reduce the uncertainty of the
future and to make proper policies to manage and control
the pandemics.
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Figure 1. Pandemic perodcity ofinfuenza Avirus since 1800.
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Figure 2. 5-E-I-R model and the parameters
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Table 1. Esimatedimpact of pandernicinfusnzain Us(1989) & Canada(2004)

Mation Outcome Attack rate 15% Attack rats 35%
{Population) {393 Paoantils) {9 Percetils)

s Dieath 39,000{55,000-125,0007 207000127 DO0-285,0007
{260 rralliory) Huospitalization 314,000021,0000-4 17,0007 T34,000(441 000-973,0007

Outpatients 18 rrillicn 42 millicn

I, 1w medical care W reillion 47 reilli on
Crmada Death 17,763010,544 - 24,954) 41,458024,603-58,241)
{32 rrillion) Huospitalization 46,639034,04 2-59, 166} 108,32479431-138,053)
Chipatierts 208632702027 496-2, 145,287 4.868,097(4,730,825-5,0035,657)

I nomedicd cars 2,304 4430 3354582 455,96 T)

5,587, 035(5,449.401-5730,591)

Table 2. Esimated impact of pandermicinfuenza in Singapore(2005) by Flugid

Mation Ot Attaclerate 15% Aftaclerate 35%
(Populaticn) s o -9 Proantils) P -9 Peroentils)
Singapors Death L1250 536 1LM7) 2628 1250- 4,543
{3 ol ) Huspitalization 60440 1845 8220 157370 4304 19,183)
Chipatierts 332AMI4E,517464,995) TI5,726(579,875-1,084,989)
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Table 3. Estimated impact of pandermic influenza in UK 2005

. Clinical symptorns Mininmmmexosss .

Population health cams contacts —— Mirirm exosss deaths
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Table 4. Estimatedimpact of pandernicinfuerza in Metherlands{2004): Hespital admissions and beds

needed in a pandemic with an extent of 0%

Pealt uss ofbeds for hespitalizati on laging

Wadmurm murnber of
adrrission per diy 3 days 8 days 14 dugs
Flost wawe lasts 6 wedis
Mo ntervention 207 2,390 3,870 8,541
Thaapauicuas of 404 1,195 2935 4,270
nararrin dassinkibitors
Finst wave lasts 3 meorths
No interverfion 406 1,213 3,166 5257
Thaapauticuss of m3 607 1,583 2628
nararrin dassinkibitors
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Table 6. Distribution of admission, hospital capacity, ICU capacity, ventilator capacity by week in

outreak 35% attack rate in Korea sg vael g g 7)ol mhek AE )
Panderi einfluerea frrpact / Wed 1 2 3 4 5 6 7 3 E3AA djg3o] Lo, 27 FF
. . z;l» Z H zi ﬁ’to} _Lq-zs]» T
Hogpital adrrission f‘ﬂ] .df’.om 19709 2182 3LTTD AOMS 40245 TR IR 12709 "4 fEir . CJ}E}}\]H
Hogital capacity Mo of Flupatierts in k=3 O]%BHH T EHe &1, 44
: 9347 15570 23335 29983 30632 6975 20642 13,53 N * o
i A8 5 GTE 57] 99 R0 o
il -
iy tended oo 6 % 1% 1% % T 4% J]d=0ew zEl-% AR e gHe ¥
10U capad No of Flu patierts -
@padty oy PR e 4pd3 628 801 8875 863 6300 477 R HSITH(1T).
% of ICU capach
SO B ame e T M 0% 9w % 5% - 7|2 AR R 3
Ventilator capac Mo of Flupatisnts on
Aty votlaor 953 2021 104 4100 4437 4317 3430 2368 o] |22 FEAE grEols A
[ 28 L =1 = O
v of wsags of W0 6% T 0%  130%  136%  108%  T4% AFY T2 A7 14 VIR

vetilator




384 A=

Table 7. Esimated number of deaths, outpatients, hospitalizaton and meadical resources needed
when assummghmg epidemic with 1918 pandemic parameters in the midde area of
ung-ram, Chung-buk, Gangwon)

Koarea(Dasjon, C

Noof MNoof  Death{om . Hospitd  Hogpital — Patientsin ICUbeds  Ventilators
Wt oeptble infcions i) CUFPHTE ion belsmesded 10U meeded  mesded
1 644300 54 0 7 1 3 0 0 0
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