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Tabl. Sources of data

ltems

Sources

Epidemioilogic

Incidence rate

Complication rate

Hospitalization rate

medical insurance claim data(1999)

Data Vaccine coverage VPD survey for children(2001)
Vaccine efficacy Kuter(1991), Weibel(1984)
Vaccine adverse events Wise(2000), Black(1999), White(1997)
Medical insurance claim data(1999),
Direct cost
references
Economic
Indirect cost Indirect cost survey(2001), Law(1999),
data

Vaccination cost

Pharmaceutical companies,

Korean Pediatrics Society, Shin(2000)
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FIG2. COHORT MODEL
vaccine vaccine life—long
coverage efficacy risk
protected 90% ,| averted
cases
vaccinate 70%
(o)
not 10% >
birth _ Lnotd%
cohort o _
infected 95%
do not 30%
not 5% .
Tab2. Calculation of Cost and Benefit
COST = birth cohort X vaccine coverage X vaccination cost

BENEFIT = averted cases X cost of illness

(; averted cases = birth cohort X vaccine coverage X vaccine efficacy

X life—long risk on chickenpox )
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(Tab3)

dudE AW, 0-44 72,766 (39%), 5-94 94,5708 (51%), 10-14A
9,619 (5%), 15-1941 1,853 (1%), 20-39A4 5,279%(3%), 404 °]% 9674
(0.5%)0.Z 104 15k ofdo] AHlA 90%E AL, 17 10093 2.4
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Tab3. Cases and incidence rate by complication (1999)

Incidence ratex*

Complication cases(N) proportion(%)
(cases per 100,000)

No 161,854 87.5 2,080.20
Meningitis 295 0.2 3.1
Encephalitis 143 0.1 1.5
Pneumonia 388 0.2 4.9
Others 22,374 121 289.8
Total 185,054 100.0 2,379.50

* in an age group less than 10 year old

Tab4. Incidence rate by age group (1999, cases per 100,000)

Age group chickenpox meningitis  encephalitis pneumonia others  Total
0-4 1,770 2.7 0.9 5.0 56.8 2,035
5-9 2,401 3.6 2.1 4.7 24.0 2,735

10-14 270 0.6 0.3 0.5 31.9 303

15-19 41 0.3 0.1 0.1 5.1 47

20 -39 27 0.2 0.1 0.1 3.7 31
40+ 5 0.1 0.1 0.0 1.0 6
total 345 0.6 0.3 0.8 7.7 395
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Tab5. Hospitalization rate by complication (1999)

Complication cases(N) inpatient(N) outpatient(N) Hospitalization rate(%)
No 161,854 647 161,207 0.4
Meningitis 295 109 186 37.0
Encephalitis 143 97 46 68.0
Pneumonia 388 21 367 5.3
Others 22,374 179 22,195 0.8
Total 185,054 1,053 184,001 0.6
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Tab6. Medical treatment costs of varicella and complications(1999, won)

Per cases Per cases total total
Complication

(inpatient) (outpatient) (inpatient) (outpatient)
No 496,000 37,000 321,623,000 5,924,180,000
Meningitis 780,000 47,000 85,139,000 8,843,000
Encephalitis 2,711,000 295,000 263,672,000 13,506,000
Pneumonia 936,000 94,000 19,258,000 34,669,000
Others 574,000 43,000 102,766,000 960,092,000

Total 792,460,000 6,941,292,000
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Tab7. Indirect costs of varicella and complications (1999, won)

Per cases Per cases total total
Complication

(inpatient) (outpatient) (inpatient) (outpatient)
No 330,000 101,600 213,647,000 16,378,588,000
Meningitis 330,000 101,600 36,019,000 18,882,000
Encephalitis 750,000 119,600 72,930,000 5,472,000
Pneumonia 420,000 105,800 8,636,000 38,874,000
Others 330,000 101,600 59,067,000 2,255,012,000
Total 390,301,000 18,696,831,000

T ARAIER= 19999 ARE Fa AHAoH, A ERE= 2001d
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AN AEHAOBE, ME-Be] RHNAE BAFS 4§ BE JRuE
)

NEUE T SR F ARNES oF 26809 0% Faby
=

3|
H H
oAzl Ag 1997 AW A 8H|Go] 14vkdo] Ledval &

Agu o e WE oF 130E gtk ol % Be] k(e
T oolAAE B Aol AP Ao, 1 e g
7

H
Golli= AFRie HTol A er Edn o= AR



Tab8. Total costs of varicella and complications (1999, won)

Per cases Per cases Total
Complication

(inpatient) (outpatient) (inpatient+outpatient)
No 826,000 138,000 22,838,040,000
Meningitis 1,110,000 149,000 148,884,000
Encephalitis 3,461,000 414,000 355,581,000
Pneumonia 1,356,000 200,000 101,440,000
Others 904,000 144,000 3,376,939,000
Total 26,820,886,000
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Tab9. Expected benefits and costs to birth cohort with 70% vaccine coverage (won)

Result

386,694(N)

Averted cases

9,170,443,000

Net saving of medical care

31,777,115,000

Total net saving

Vaccination cost

17,360,000,000

NSB

14,417,115,000

1.83

BCR

33,000

Net benefit per vaccinee

NSB; Net Social Benefit, BCR; Benefit—cost ratio, 5% discount rate
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S A3 tH(Tabl1-1). 281 BaA
71dsle] AaE A A SR tHTab11-2).

Worst scenariod] WEw, & HFE W23} o] W7y o A wt HFo] o] Folz

A HFL AU HAL=50:50)=

H
WA E

E
83%, IANE 7%

85 Al HEE S0%, oA MAHEH &L 12494,
A A e 17199o R A 4798, A-vEnl= 1.38% FtbH
oAt

Best scenariox= H.7AX0A 5

AES AAdhs g sl WA AEE

90%, M &% 95%, EJE 3%E L3t 1 Ay HAHFTH S-S 16799,
A v g FAES 5339Yow £ 36569%, He-H]&H]= 3.18% FAt
% tHTab10).

Tabl10. Sensitivity analysis by scenario

best

base

worst

averted cost

vaccination cost

53,293,664,000

16,740,000,000

31,777,115,000

17,360,000,000

17,145,357,000

12,400,000,000

NSB 36,553,664,000 14,417,115,000 4,745,357,000
BCR 3.18 1.83 1.38
benefit per vaccinee 65,000 33,000 15,000




Tabl1-1. Sensitivity analysis by vaccine coverage, vaccine efficacy and discount rate based on the only
private clinics administration

NSB unit; 100million ¥

Discount rate

Vaccine Vaccine 7% 5% 3%
coverage efficacy  NSB BCR NSB BCR NSB BCR
83% 47 1.38 85 1.69 135 2.09
50% 90% 62 1.50 103 1.83 156 2.26
95% 72 1.58 116 1.93 172 2.39
83% 66 1.38 119 1.69 189 2.09
70% 90% 87 1.50 144 1.83 219 2.26
95% 101 1.58 162 1.93 241 2.39
83% 85 1.38 154 1.69 242 2.09
90% 90% 111 1.50 185 1.83 282 2.26

95% 130 1.58 208 1.93 310 2.39




Tabl1-2. Sensitivity analysis by vaccine coverage, vaccine efficacy and discount rate based on private
clinics and public centers administration

NSB unit; 100million ¥

Discount rate

Vaccine Vaccine 7% 5% 3%
coverage efficacy NSB BCR NSB BCR NSB BCR
83% 78 1.84 116 2.25 166 2.78
50% 90% 93 2.00 134 2.44 187 3.02
95% 103 2.11 147 2.58 203 3.18
83% 110 1.84 163 2.25 232 2.78
70% 90% 130 2.00 188 2.44 262 3.02
95% 145 2.11 205 2.58 284 3.18
83% 141 1.84 209 2.25 298 2.78
90% 90% 167 2.00 241 2.44 337 3.02

95% 186 2.11 264 2.58 366 3.18
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Tab12. Cost-benefit analyses of varicella vaccine

NSB savings
researcher target nation year BCR
(million $) per vaccinee($)
Schffham  New Zealand 1999 2 2.79 47
Coudeville France 1999 250 1.47
Domingo Spain 1999 517 1.19
Strassels u.S 1997 7 6.90
Beutel German 1996 92 4.60 164
Huse u.S 1994 7 1.38 66
Lieu u.S 1994 384 5.40 96

Oh Korea 2001 11 1.83 25
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ABSTRACT

The economic evaluation is important in public health for allocating resources
effectively. Therefore the economic evaluation of a vaccination program as a
big part of public health service is needed.

Varicella is mild disease but highly contagious so in the absence of
immunization, infects almost every person. The live attenuated varicella vaccine,
developed in Japan in the 1970s, have administered selectively in Korea since
1987. Varicella is not a disease for the Communicable Disease Report System,
and varicella vaccination i1s not included in the National Immunization Program

so it has been administered at only private medical sector.

The objective of this study is to estimate the cost of this disease and cost-
benefit of wvaricella vaccination in Korea from a socletal perspective.
Epidemiological and economic data were primarily obtained from the National
Health Insurance data(of 1999). A cohort model was designed with hypothetical
birth cohort of 620,000.

The incidence of varicella was approximately 180 thousand cases/year and
disease-related direct and indirect costs were estimated at about W26.8
billion/year. The direct: indirect cost ratio was 1:3. Varicella vaccination was
cost—beneficial; the net cost saving was W14 billion/year, the BCR(benefit—-cost
ratio) was 1.83:1 and the NSB(net social benefit) per vaccinee was 33,000 won.
The sensitivity analysis showed these BCR and NSB would be greater if it were

administered by public sector and in higher coverage(BCR, 3.18:1; NSB, W36



billion).

In conclusion, from a societal perspective, varicella vaccination is a cost—
beneficial program and the participation of public health center would be more

effective.

Key word : cost—benefit analysis, varicella vaccination
Student No. : 2000-22893
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