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1 Quality-adjusted life year QALY

Cost vaccinatio n Cost status quo
ICER _ programme
EﬁeCt vaccinatio n EffeCt status quo
programme

ICER: incremental cost-effectiveness ratio

Table 1. Estimation of incidences of symptomatic and asymptomatic cases

(2) Cases of symptomatic mumps estimated by Nagai et al.(2000-2007) [5]
2000 1,170,000
2001 2,260,000
2002 1,089,000
2003 515,000
2004 821,000
2005 1,356,000
2006 1,186,000
2007 431,000

(2) Agedistribution of symptomatic mumps cases reported by NIID [11]; %

year age<2 age2to<4 age4to <6 age6to <8 age8to<10 agel0to<15 agel5to<20 age20to <40
2000 5.0 23 36.2 2.7 81 54 05 18
2001 5.2 235 349 208 80 53 05 18
2002 51 230 349 203 87 5.7 0.6 17
2003 49 21 359 200 89 59 0.6 18
2004 51 24.0 364 19.8 79 47 05 17
2005 52 244 356 20.0 7.7 49 05 17
2006 5.0 26 35.0 203 9.1 5.7 05 18
2007 51 23 344 204 95 6.3 05 16

(3) Case of symptomatic mumps estimated from (1) and (2)

year age <2 age2to<4 age4to <6 age6to <8 age8to<10 agel0to<15 agel5to<20 age20to <40
2000 58,500 260,910 423,540 242,190 94,770 63,180 5,850 21,060
2001 117,520 531,100 788,740 470,080 180,800 119,780 11,300 40,680
2002 55,539 250,470 380,061 221,067 94,743 62,073 6,534 18,513
2003 25,235 113,815 184,835 103,000 45,835 30,385 3,090 9,270
2004 41,871 197,040 208,844 162,558 64,859 38,587 4,105 13957
2005 70,512 330,864 482,736 271,200 104,412 66,444 6,780 23,052
2006 59,300 268,036 415,100 240,758 107,926 67,602 5,930 21,348
2007 21,981 96,113 148,264 87,924 40,945 27,153 2,155 6,896
(4) Populations [12]

year age <2 age2to<4 age4to <6 age6to <8 age8to<10 agel0to<l5 agel5to<20 age20to <40
2000 2,342,000 2,385,000 2,393,000 2,401,000 2,425,000 6,559,000 7,502,000 35,172,000
2001 2,345,000 2,364,000 2,379,000 2,413,000 2,401,000 6,382,000 7,350,000 35,245,000
2002 2,339,000 2,338,000 2,390,000 2,391,000 2,400,000 6,245,000 7,194,000 35,195,000
2003 2,292,000 2,337,000 2,368,000 2,375,000 2,414,000 6,120,000 6,997,000 35,133,000
2004 2,241,000 2,328,000 2,335,000 2,382,000 2,388,000 6,060,000 6,762,000 34,960,000
2005 2,156,000 2,274,000 2,356,000 2,382,000 2,381,000 6,037,000 6,592,000 34,263,000
2006 2,138,000 2,213,000 2,320,000 2,366,000 2,390,000 6,008,000 6,424,000 34,243,000
2007 2,171,000 2,145,000 2,269,000 2,347,000 2,378,000 5,983,000 6,281,000 33,823,000

(5) Incidence of symptomatic mumps cases per 100,000 population (estimated from (3) and (4))

Aged <2 2to<4 410 <6 6to <8 8to <10 10to <15 15t0 <20 20to <40
2499.2 111420 16598.5 9438.9 3829.0 962.1 83.0 55.7
(6) Incidence of asymptomatic mumps cases per 100,000 population*
Aged <2 2to<4 410 <6 6to <8 8to <10 10to <15 15t0 <20 20to <40
1666.1 6384.8 8122.6 3909.1 13254 273.6 18.9 9.8

*The proportion of subclinical infection cases is assumed linearly decrease from40% for age <2to 15% for age 20to <40[1, 13].



Table 2 Variables

Value applied on one-way

Variable Base-case - Reference
sensitivity analyses
Vaccine uptake rate lower-limit ~ upper limit
status quo 30.0% 0 [4]
Single-dose/ Two-dose immunisation programme 76.0% - - [8]
Annual incidence rates per 100,000 population
Symptomatic munps case shownon Tab 1 -50% +50% seeTab1
symptonetic mumps shownon Tab 1 -50% +50% seeTab 1
Proportion of revalent mumps diseases among symptomatic mumps cases
healingloss 0.10% 0.05% 0.15% [14]
meningitis 2.23% 1.12% 3.35% [15]
encephalitis 0.05% 0.02% 0.07% [15]
orchitis (male, >=20 years old) 25.00% 12.50% 37.50% [15]
Oaphoritis (female, >=20 years old) 5.00% 2.50% 7.50% [15]
other mumpus-related hospitalization 1.52% 0.76% 2.271% [15]
outpatient 66.11% 33.05% 99.16% [15]
Proportion of encephalitis cases under 20 years old resulted in neurological 0.4%% 0.21% 0.64% [15]
sequelae
Proportion of hearing loss cases resulted in bilateral hearing loss 2.00% 1.00% 3.00% asssumed
Vaccine effectiveness in reducing symptormetic cases
first-dose 69.6% 54.0% 87.0% [11, 17, 18-21]
second-dose 87.0% 69.6% 93.0% [11, 17, 18-21]
waning of vaccine-derived immunity 75% in 20 years 50% in 20 years - [22)
Life expectancy of Japanese population at age 40 41.05 male; 47.17 female [9]
Life expectancy of neurological sequelae at age 40 139 - - [10]
Utlity weight [10, 24]
Healthy, 1 - -
Hearing loss, unilateral 0.9 0.720 1
Hearing loss, bilateral 0.8 0.640 0.9
Neurological sequelae 0.57 0.456 0.684
Curable encephalitis 0.9768 0.781 1
Curable meningitis 0.9768 0.781 1
Hospitalisation other than above diseases 0.9 0.792
Death 0 - -
Cost [23-27]
Cost per shot ¥6,972 ¥3.486 ¥10458
Treatment cost per case
Meningitis/Encephalitis episode ¥852,642 ¥426,321 ¥1,278,963
Unilateral hearing loss ¥79,422 ¥39,711 ¥119,133
Bilateral hearing loss ¥4,000,000 ¥2,000,000  ¥6,000,000
Orchitis ¥171,732 ¥85,866 ¥257,598
Oophoritis ¥186,905 ¥93453 ¥280,358
Hospitalised due to other than the above complications ¥233,200 ¥116,600 ¥349,800
outpatient ¥10,477 ¥5,239 ¥15,716
Neurological sequelae (long-term trearment cost per case per year) ¥420,464 ¥210,232 ¥630,696
Discount rate 3% 0% 5.0%

Variables related to care-giver’s productivity loss
uptake vaccine
Meningitis/Encephalitis episode
Unilateral hearing impairment
Bilateral hearing impairment
Neurological sequelae
Orchitis
Oophoritis
other mumps-related hospitalisation
outpatient
Average hourly wage of Japanese women labourers

4 hrs, if uptake alone; zero, if covaccinated with other vaccine
22.7 days

8 hrs per day until the child is admitted to special support education system

4.9 days
5.3 days
5 days
5 days (schooldays suspension)
¥1,328




Table 3 Results of Base-case analysis

1. From payer's perspective

cost or QALY per hild Cost(¥)/QALY
. Diseases Total costs vs. single-dose
Programme vaccme cost
(age of 2nd dose) treatment costs QALY vs. status quo programme
status quo 2085 14786 16871 32 - -
single-dose 5283 11405 16687 32 (338866) -
2-dose (at 2yr) 10412 8910 19322 32 2593148 6553555
2-dose (at 3yr) 10262 8895 19158 32 2414073 6114187
2-dose (at 4yr) 10117 8994 19111 32 2406022 6247450
2-dose (at Syr) 9977 9500 19477 32 3068695 9115444
2-dose (at 6yr) 9840 10126 19966 32 4137251 15993502
2-dose (at 7yr) 9707 10463 20169 32 4758752 23212131
2-dose (at 8yr) 9578 10855 20433 32 5653009 43050577
2-dose (at 9yr) 9453 10997 20450 32 5895956 58794520
2-dose (at 10yr) 9331 11105 20436 32 6052659 81500447
2-dose (at 11yr) 9213 11191 20404 32 6133399 112631581
2. Fromsocietal perspective Cost(¥)/QALY
Productivity loss . (uptake P,mdUCtiVity loss Total costs compared with no programme compared with 1-dose programme
vaccine) (diseasestreatment)
alone/co- alone/co-
alone/alone . alone/alone* . . .
vaccinated + o+ vaccinated** alone/alone alone/co-vaccinated alone/alone alone/co-vaccinated
+ +

no 1594 1594 21511 39976 39976
single-dose 4037 4037 16919 37644 37644 (4294767) (4294767)
2-dose (at 2yr) 7957 4037 13018 40297 36377 339267 (3808394) 6598671 (3151426)
2-dose (at 3yr) 7725 4037 12153 39035 35348 (993233) (4887434) 3444226 (5684012)
2-dose (at 4yr) 7500 4037 12871 39483 36020 (529750) (4249234) 4739333 (4185512)
2-dose (at Syr) 7281 4037 13782 40540 37296 664600 (3156756) 9465045 (1137342)
2-dose (at 6yr) 7069 4037 14657 41693 38660 2295144 (1758708) 19750371 4958757
2-dose (at 7yr) 6864 4037 15560 42593 39766 3775950 (302532) 32991947 14149362
2-dose (at 8yr) 6664 4037 15952 43049 40422 4877741 708774 62126849 31937776
2-dose (at 9yr) 6469 4037 16355 43274 40842 5434029 1426838 87976783 49971083
2-dose (at 10yr) 6,281 4,037 16,464 43,182 40,938 5,442,937 1,633,205 120,390,192 71,609,056
2-dose (at 11yr) 6,098 4,037 16,575 43,077 41,017 5,384,608 1,806,570 164,654,331 102,201,308

*Alone/alone: both first and second dose were taken alone, i.e., not simultaneously taken with any other vaccines already on the routine vaccinaiton schedule.
**Alone/co-vaccinated: first dose was taken alone, while second dose was simultaneously taken with any other vaccines already on the routine vaccination schedule.
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Figure 1. Markov model

Eleven mutually-exclusive health states were modeled: health asymptomatic infected symptomatic infected (outpatient) hospitalised due
to meningitis encephalitis neurological sequelae due to encephalitis hearing loss other mumps-related hospitalisation (including pancreatitis
myocarditis severe mumps without complication) hospitalised due to orchitis/oophoritis (male/female adult patient only) and death of or other

than the related diseases.



(2) single-dose programme Base-case=-¥338 866/QALY
S

Costs per vaccine shot

VE of 1st dose

Incidenceof symptomatic mumps cases

Proportion of meningitis among symptomatic mumps cases
Treatment costs of per meningitis case

Incidence of asymptomatic nmmps cases

Treatment costs of per outpatient case

Treatment costs of per encephalitis case

Proportion of encephalitis among mumps cases
Treatment costs of per hospitalised case

Proportion of per other mumpus-related hospitalisation among symptomatic mumps cases
Utility weight of unilateral hearing loss

Waning immunity of vaccine

Utility weight of menin gitis

) =n=aaauﬂﬂhnﬂn

8 -4 1 8

¥2.593.148/QALY ¥2.414.0738/QALY ¥2.406.022/QALY ¥3.068.695/QALY
(b) two-dose programmes v v v
Costs per vaccine shot C_——
Incidence of symptomatic mmmps cases -
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Proportion of meningitis among symp tomatic mumps cases -_——
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Utility weight of meningitis [ |
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=
=

¥4,137251/QALY ¥4,758,752/QALY ¥5,653,009/QALY ¥5.895,956/QALY ¥6,052,659/QALY ¥6.133.399/QALY
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igure 2. Results of one-way sensitivity analysis

Variables were changed one at a time when performing one-way sensitivity analysis.



