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Table 1. Variables

Variables

Aseptic meningitis following mumps vaccination per 100,000 doses

1st-dose: 1.2; 2nd-dose 1.8

Symptomatic mumps incidence rates per 100,000 population; age 0-5,6-15, 16-25, 26-35, 3640

Lower limit of 95%CI
1622,1214 38,5439
1423.1121.62 8745

Lower limit of 95%CI
36,6940,86,64.0
0.02,0.73,1.57,244,2.26
02,02,03,0502

Upper limit of 95%CI
1878.1249,44,60,.44
1676,1249.44, 60,44

Upper limit of 95%CI
59.95204,235213

0.51,1.75,14.67,12.44,13.36

0.9,0.8,10.2,7.5,7.4

0,01.0.02.0 04.07.79.62,38
0,0.103,09,0 05,07,02,88,5.7
0,1.2,35.0,70.8,42.9 0.5,2.4,68.8,104.0,73.0
Lower limit of 95%CI Upper limit of 95%CI

2.7,314,2.7,33,3.0
0.05.1.07,2.68,6.14,0.67

0,0.1,0,0.2,0.7
0.1,02,0,0,0

Base-case
Male 1649,1231.41,57.42
Female 1449 1138,66,92.48

Proportion of mump-related complications per1000 cases; age 0-5, 6-15, 16-25, 26-35,36-40

Male Base-case
Meningitis 46,81.,10,147.123
Hearing loss 0.14,1.16,5.76,6.06,6.16
Pancreatitis 0.4,0.4,2.8,2.6,20
Encephalitis 01.03,1417.0
Others 0.1,03,2.8,34,1.0
Orchitis 0.1,1.7,49.9,86.4,56.6
Female Base-case
Meningitis 37,43,72,72,76
Hearing loss 0.25,1.62,7.29,11.21,3.26
Pancreatitis 0,03,12,16,32
Encephalitis 0.3,0.5,0,0,0
Others 0,02,12,,16,22

0,0.1,0,0.2,03

5.0,5.4,15.7,13.6,15.5
0.74,2.36,15.8,18.74,9.51

0.3,0.7,6.7,5.7,94
09.09,44,29,4.0
03.0.6.6.7.57.78

Proportion of BHL among mumps-related hearing loss cases; %
Proportion of UHL among mumps-related hearing loss cases; %
Proportion of simultaneous bilateral CI among BHL cases; %
Proportion of sequential CI among BHL cases; %

Proportion of encephalitis cases resulted neurological sequelae (%)
Proportion of encephalitis cases resulted in death (%)

Annual mortality rate of individual with neurological sequelae

Vaccine effectiveness in reducing infection after 1st dose/ 2nd dose
1stdose
2nd dose
Waning of vaccine effectiveness
Annual exponential waning rate after 1st dose
Annual exponential waning rate after 2nd dose
Utility weights for BHL without CI age <18 yearsold(v.0.)
age >=18y.0.
Utility weight gain for 1-side CI (vs. no CI) age<2y.o.
age>=2vyo. and <5Syo.
age>=5y.0and <18y.0.
age>=18v.0.
Utility weight gain for 2-side CI(vs. 1-side CI)  all ages

Utility weight for UHL
Utility weights for other complications
Outpatient
Meningitis and encephalitis age<6
age>=6
Pancreatitis (hospitalization)
Orchitis (female only, outpatient treatment)
Others (hospitalization)
Others
Life expectancy of Japanese population at age
40/year (before discounting)
Costs pervaccination
Treatment costs per case
Outpatient
Meningitis and encephalitis (Age <15 year; >=15 year)
Pancreatitis (hospitalization)
Orchitis (male only, outpatient treatment)
Other complications

Sequential cochlear implantation
Simultaneous cochlear implantation

Auditory-based habilitation/rehabilitation

st nd
following cochlear implantation ARGy 2 e

age>6(1% year; 2™~ year)

Long-term treatment cost for an individual suffering from neurological sequela per year

45
95.5
90
10
216
1.9

6,4 0r2 ¥ those of the matched population mortality rates*

72%(38-87)
86%(73-93)

0.039 (0.028-0.056)
0.016(0.008-0.031)
0421
0433

0.066

0.212
0.232
0.197

0.03
1-0.5*(1-utility weight of BHL without CI)

0.99932
0.99863
0.99644
0.99726
0.99808
0.99726
09

Male: 41.05; Female: 47.17
¥6,140
¥10,187

¥116,494: ¥381.379
¥289,751

¥20017

¥233.200
¥3,800,000/each
¥6.600,000

¥177.137;¥69,116

¥163 437.¥33,798
¥420.464

Abbreviations: BHL: bilateral hearing loss; UHL: unilateral hearing loss; CI: Cochlear implantation
* 6 times (for individuals less than 24 years old.), 4 times (25-34 years old), and 2 times (35-40 years old.), respectively.
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Table 2. Results of base-case analysis

Vaccination Discase Total Cost Effectiveness ICER
Strategy cost treatment cost
¥ ¥ ¥ QALY Y/QALY
No program 2,149 2,588 4,737 31.27866265 -
1-dose program 6,048 1,758 7,806 31.27944962 3,899,544
2-dose program 10,891 1,036 11,928 31.28079739 3,368,302
QALY: Qality-adjusted life year
ICER: Incremental cost-effectiveness ratio
%
—— Mo complications =
Menngitis -
Unilateral hearing loss »| Orchitis —+ 2
s
Pancreatitis —» g
« | Bilateral hearing loss s
it =
Encephalitis —» 5
=5
¥ o 5
" - Sequelas |
S Asymptomatically infected =
(immumized) ||
——»| Others [*
¥ Yy r k J
Death

Fig. 1. Markov model

The Markov cycle for each stage was set at 1 year, with the model programmed to

cease when the cohort’s age reached 40.
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2)

Base-case

(ICER=¥3 899 544/QALY)

@ Lower limit

DOUpper limit

Variables (Lower-limit Base-case. Upper-limit)

VE in reducing infection after 15t dose (38%, 72%, §7%)

Vaccination cost (33070, ¥6140, ¥210)

Proportion of mmump-rdated hearing loss, per 1,000 mumps cases®

Anmmal exponential waning rate after st dose (0.028, 0.039, 0.056)

Utility weight of cutpatient (0.72,0.9, 0.99)

Preportion of UHL among mumps-related hearing loss (68.8%4,95.5% 100%5)
Proportion of mump-related encephalitis. per 1.000 mumps cases™
Treatment cost for outpatient (¥5094 ¥10187, ¥15281)

-3 -2 -1 1] 1 3 6 Millon (¥)
b)
Base-case
(ICER=¥3 368 302/QALY}
Variables (Lower-limit. Base-case, Upper-limit)
Proportion of mump-related hearing loss, per 1,000 mumps cases®
Vaccination cost (¥3070, ¥6140, ¥9210)
Anmmial exponential waning rate after 2nd dose (0,008, 0.016,0.031)
VE in reduding infection after 2nd dose (73%.86% 93%)
Proportion of mump-related encephalitis, per 1,000 mumps cases®
Utility weight of outpatient (0.72,0.9, 0.99)
Proportion of UHL among mumps-related hearing loss (68.8%4,95.5% 100%8)
Treatment cost for outpatient (¥5094 ¥10187, ¥15281)
-3 -2 -1 0 2 4 Million (¥)
c)
[Hearng loss |ZEnczphzhhs
Age Lower Base-case upper Lower Base-case upper
Male 0-3 0.02 0.14 051 o 01 0.4
6-15 0.73 1.16 1.75 01 03 07
16-25 L.57 576 14.67 0 14 79
26-35 244 6.06 1244 0.2 1.7 62
36-40 2.26 6.16 13.36 0 0 3.8
Female 0-5 0.05 025 0.74 0.1 03 09
615 1.07 1.62 236 02 0.5 0.9
16-25 2.68 729 158 0 44
26-35 6.14 1.2 18.74 ] 0 29
3640 0.67 326 9.51 0 0 4
Figure 2. Results of one-way sensitivity analyses
a) Single-dose program vs. No program,
b) Two-dose program vs. No program,
¢) Lower and upper limits of variabes with in figure a) and b).

VE: vaccine effectiveness. UHL: unilateral hearing loss.
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