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XC®ic
tk#63% (pulpectomy @ AN, PE) &ix. S8 (5 8h) 1ICHEFE L 7= st o fff I Sk
GERT#itEsafig) woxf L <, stz brE L. WRE R 2 ] K E L - #85
28T, RRMEBERORIELX TIid b iXBEEZHNE LZBEETHY,
mir LigRE S ¢, BFEOQOL oM b - ¥ 270 ic I CTHEHETH 5, HH
FPEZEOCHRMNFEEICE TR BEH A Z L I FMEREGIEF R ICE S THRED
WEJFA ] OMFTH 2 BT3B Y,
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FREEHEH T L2 2YV, RODBEHEINLDIE T N— X LT, BENSREICT
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LX) bR EO 7 N =X LEERIT, AEFOEIZDHLIDDOD, ML ER

ALY
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T A BEMEE) & W72 K% 72 ES (precise ES: LA, pES) &, w4 27 vuxa—7%f
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L. QOL ML - #iF X ¥ 3720 ICIZPERREA-THEIREZVWLESZ 3,

—77. ERCHBBIEICH T 2 BIE OB MM 13, PE 3E 2R L@EY 5738~
11,179 ., 72 ESi¥&E3 D@ Y 18,260~36,640 &, o FZ HIE T -0 1T 1E
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IZ. PE Z & O R NFEE X EREIN 02 Hlic BT, AEEO 1 TH o7z &
HLTWw3 ¥, 7 Kakudate 513, PE % & &t NEEE O 2Bl X, G IC 225
IAPETE-oCTWS L CTHh 20, BFHR OB T < KL HIH F ik ic o<
PE (IPE) %f2fft3 2 C L IcMEEAE L T 2 AIREMEIZ & E T & &,

MO, BHECHT 2T vy —bPRETICEVT, 9 EoEEL, PE2EDH
NEES L E R RFIC 3HEMEC I 2HBEERLEL T, 2oEMEIIE TTHRE O
X ARkDTWE &, MBI RICN T 2RMEL L2513 LERE A
DHBEP LA T2 n@®EL T3 20, i, hRHER 2 IER S R 03 2> 7% IPE
et BE GEREHEH~OoR YAz G0 - EIELABEHAHEZZ T AN ST
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RETEZ R L TWw 5,

INFC.PEOEHAHICO T IAREIC 2 RO A EiFic AF&EE A 5.
LV BRI O E LR ERERTSRBBESEELORHA I TS (UT,
B EERZE) 22, L2 LbAED, PEICXK 3 QOL KEXIGLZEHABENIZE D
22 $bb PEDEMMNMBICO VT, BREFANFELZHTHR L 2WE X7
TE L 75\,

Z ZTHE, bAEICEH T L EGHIHEFEICE S < PE OEERF AN Z 1T 5
e HMIIC, [t REERGESICE T 2 BHANRIEMO A F 74 v
2] 2 (UT. BHNGIRTA P74 V) KRERSERTEIT - 72,

F1ETIHEAMADH (cost-utility analysis : CUA) @ T % F v T3 43 2 FH o 3
It (incremental cost-effectiveness ratio : LA N, ICER ) ZHEH L | IPE x5 % % H
BRI % AT 2 726
RIT, H2FECTIIATE CHE L 7 ICER % JTIC, threshold pricing model?” (LAT,
TP €7 V) ZM T IPE O#MZHEE L. A I NG 22> TREL 72,

K CfEH 3 2 HEE DM & IgGE 0 — % 13 P.34 OffiiFic R T,

B1E HEIBRAMRK (CER) %M &EEE OB ANZE RS

Tk
SRR REANT L IPE & L. T REATIE. boEc—iWicifTbhTns &
EEIN% CPE & L7, ICER ZUTOREMK()TKRD 2, 37505 00 REAH IPE
& LT REAT cPE & @ LERIC B W TSy L 722 IC (incremental cost) % 8§ 775 5
IE (incremental effect) TR L 7ZfEHTCREI N5,

ICER=E=@ (1)
IE  Ep-Eg

IC: ¥ &M IE : #Haoxh R
Ca: TN REAT O AR E H  Cp ¢ FLET R £l o HAF7 & H
Ea : O REAT O WA 205 Ep @ FClON R BT o #A 550 5

1. ICER B 2 ¥ 1IE (0F) oHHIcoWT
(1) > ICER D43 RFICH 72 % Ea & 13 IPE R OMRF R T, Eg & 1% cPE $%2 D HHFFH)
Rchbsr, coMERIT., BHFHBAEESE (quality adjusted life years : QALY ) % H
WTRTZ LI > TH D, QALY 1F QOL (quality of life) ™™ i 4174 % e U 7= i
ThhyRATRKING,
QALY = QOLfi x T4 = (2)
SRl oaHrcld, BHERED QOLfE% Qn, K% 1 AR L 72Kk 5 QOLfE%E QL



L7, £, PEBLVES PREBARE 2 2 K2 RKMELELKL . IPE, cPE DK
MK EZZNF IR, cRpp & L. KRB ICH| ZHE WTEEEI NS ES DRKES Rys &
L. ATFE%2 P, L T35, PERICHIFINZ 2D QOL fHIZ. QuICTHEKMICH %% 5
MEEFEL 7207 T QoAb Ts2Lickhsd, 2% 0, IPEZOHFREME Ea, B &
O cPEBRDOHFMEE I XD 200K L Y QALY fHE L THRI N3,

Ex = ( Qn—QLx IRps X Rgs ) x P, . (3)
Es = ( Qn—Qrx cRpg X Rgs ) % P, . (4)

L7z2o T, OB IE RXRRNicks CRIE I NS,
IE = Ex—Es = Qux ( cRpe—IRpg ) X Rgsx P, - (5)

RIZ, SE OB 72 ) 5O FHNIC I 22 MIED LA R T, £, Wiz 1 &
#84: L =W IC% 5 QOL ff Qu i Brennan 5 @3 X b 0.00198 & L 2, IPE ® EIHHK
% 90% (RBCE IRpp 13 10%) & L7z 12719, —F . cPE @RI IC D CHH X, PE
oA RPEEEZ T 2 HICE 1T 3 IRAE X BERER o FRHEK > o Bl 2 R
LTwRLAEXZ 50~70% L LT V. 2o JAREEZRTH > 72 ). Wi
KR D 2220 BIEGI D 72 0 X BB BIE AR D b N3 BB E EIcH 2 b 0, BEBRL
T2 XHEHGEZRLTWE2bDREDEEN TV IAREMLH 5 720, A%
T3 cPE DIEIIE % 40%. 50%. 60% (ZMK cRop 1% 40%. 50%. 60%) &{KiE L
728 CREE T 2 1T o 72,

pES ¥ X Uf non-pES OERER L, 2016 4F & 2017 4 0 BRI GE K45 2020 D
P2 o 2 Z N OFEREEEI S CHEE L 7, pES.non-pES Z N Z 1L D I 1x 94%.,
59% & L 72 17,

ES # 0 UK Res 12, RRIC & DKo 72,

Res = [pES DY | x [ 1 — pES ® b

+ [non-pES @%TREE%] X [ 1 —non-pES @)ﬁ%%] -+ (6)

RBIC, P I DO WTIELIPE & ¢cPE DEIRICX 3 EMTPHBRICHEZ 32 IZIZIE RV e
EZzoN32¢, £72PEER-0. WiFEDBLANCHREANDFEMOAOTRIETDH 3
R L. ZoERPEICEB T 2 FEEEMm Y LoEL L,

2. ICER L& F MM IC (0 T) DHEHICONT

(DRDGTICH 725 Ca & 12 IPE DHIFEH T, Cs & 13 cPEDMIFFEHTH B, C
ok, MEBICL > TR 2720, HMTIFHRE. 2RE. 3SRECHHEL T
72

IPE D&M 1x, DAEICHEWTIZ IPE & cPE % 2L L 72 MBI IA R 1< 2 > T
Rvzd SEEKELRAY 2 —FYOF— 22 BEIL L, F— &3, KEOLAWE
BRIEFHIECHE AT 4 7 4 F Medicaid D&M 07 ohfis, AV z—T VOR
9 5 R B3 1] B -G B%OE & 4L T\ % scheduled fees® &% e L CTRAL 72, BEL —
Pix 2019 51 A~8 HOPHfE 2 2w/ (1 FA=10936 . 1 2v =z —F v 7
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17— % =12.87 1), cPE D#H . HAO WRHRIEZZE WM 1® & —M i RHER I 31
5P e BB RE Y 2 b EH L 2. W2k 2RI BEHEH ORI & L7z, pES
B & U non-pES © & H 13 H AR O oy BHR {2 1> » 58/ L 7,

INZTNOEMIF, MEOERCHNOWBICXVEATTIN D CRERET
MCEXOVHEH L, 20, KRR ICE T 2 0o RER X, K 1ICR3T X 5ICIPE &
cPE OGEIRD B A OIAF D AR ICHE T 2 X 5 I/FR L 7z,

HWIFFEH Cay Cld, BB XV 2 Z Rk FHHDOGBHER pk & 2 D HH Ck & F
CTCEHELZ(MRiIckEYEHL -,

n
CporCg = Zpk Cx =(1xC1)+ (p2 X C2) + -+ (pk X Ck) + -+ (pn X Cn)
k=1

- (7)

3. ICER D EAEIC DT

AFFECII I HE% & L T, Shiroiwa & "V L. EAE B E btk &%
MR #ES 7 AL Tw 3 5,000,000 F1/QALY (ul) &, KHS ™7 233 L
7= 6,350,000 F4/QALY (p2) ~6,700,000 FH/QALY (u3) ZfHL 7z, ()25 HE
I N7 ICER DS HLERELHE p X W /NI WA ICEMANSRICEN T3 LFHliT N 5,

T =
1. ICER ICEB T 2 HAMEIE (95) BB ICDWwT

pES ¥ X Uf non-pES DEIRMERIT, £ 4 @ 2016 FE & 2017 4E D LW K15
2620 A b 2N EF N 9.8%. 90.2% EREL 72, FNEFNDEINEIL 94%, 59%'7 TH
% 7-% ES # O KMBAER Res 13, (6) ik b
Res= 0.098 X (1—0.94)+0.902 x (1—0.59) = 0.3757
EHRHEL 2,

P, i B PE1X 35.59 4, KX 3875 FETH o7 (F£5),

JETHR L7 QL& IRpe & cRee D 32 (40%., 50%. 60%) DK ZH wT(5)R
XY 62002 —v (BB XEIHE (40%. 50%. 60%)) TIE ZHHELF6 IR
L7,

—flE U<, BHOKYIE 40%D cPE DBH&OBHENEIE. G)RLIVUTD LS
CEHR I N 5,

IE =0.00198 x ( 0.6 — 0.1 ) x0.3757 x 35.59

=0.01323745137

2. ICERIBI2HPEMIC (41) oBEBICOWT
IPEDEHIZ.KTICRLEREOAT 474 FE AT 2 —F v ORMNEBRRES E
DEMZZHICL T,
cPE DEHBEHIC DWW T, b2 E OB R Z T ic FEREREz FE L <
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Ko7, HIRE DA, FERERNEIL 2420 TH o7, 1HHDKET, BE
DT v 20 XARRE (48 w0y a NI MMI S8, 14 10 M), k86 (228
M) BXINEINHEHELZL T2, &M oEFE T, EXAWRERAERAE (30 ).
WEFRIE (72 5). MERFTLE (136 5). HEERDOT v 20 XA (48 K) %
HiET 5, WEMBELE (28 5) . ks XOREREL ZFEFFICEETE 20
2o, Y ORENE 04200, WET L Lz, Lo THRE O FEIHEN
Bics T 2BMIILUTOMWY &7k 5,

(480 F{+2280 1) + (300 FH+720 FH+1360 F+480 ) + (280 F4x0.42 [1])
=5,738 1

FEEIC 2 IRE ., SIREDOEMIZ. K2I1C/RL 72 PEDFHBERKICE T2EA%
R LEDL %,

IEoftRe, R3IWRLAZESoBEHOGEHMEZMHH L. (6)X % v CHIRFE H
Cas CpZEBEHLE8ITRL 2,

—fle LT, HIREDKINE 40% D cPE OHFHFEMIZIELID LI IciHEINS,

3. ICER O HH & FFAfi

cPE IZM$ % IPE @ ICER X, AiEHI Y (DRXicBG) AKX TO)XrbEon=kK8D
EZRALZ2#EHR %, cPE DEIIE 40%(A). 50% (B). 60% (C) D% Z 54
L, nflie OB #M 2 IR L 72,

SEDOSFICE N THRD ICER DERKE o701k, M2(C)IimLzL ) iT,
KEDOEM%SEI1C L7 IPE © B 3 RE 4,607,503 F1/QALY T, KMF 60%
CPEDBAETH 572, TOfHIF, RAKD IR 1 {H 5,000,000 FI/QALY (ul) % T
Y., 2oz &id, BT XTOREMEA). (B). (C)b miXD ke y i
5,000,000 F4/QALY (u1) 2% FTREIZZ & %/RL T3,

efkofEm e LT, KXY B0 ICER DA KE <, £7-. cPE DRINE R L
BB L TICERDIEDKREL Dl L2 ERTHILRTE ],

NG
AW TS 472 ICER DX, BN REINTTH % cPE DKL, BREK
B DL FTIEHFE DR L 2RO 5,000,000 FI/QALY % FE b . IPE 232 5t
B ICENTBEETHL L RRL T,
TDZEF, I N—XLFEORPEHIEZ FENME L 72 IPE 25, X 0 HE#ET R X BIFER
fiichszzZRLTVS,

$2E ICERfEZITIC L -2EHM oK

Tk
TFREINGE2ZEHRMZFE T 2% D0ic, 45 threshold pricing model?” (LT, TP
7)) BV, TOTPETVIE. UTD®). (ORTHKING,
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ICER = —ZP = STP=%B _ | - (8)

IE  Ea—Eg
ICre : M P BE MBI Cre » WIfF & HIBIHE
Crp =X (Ep —Eg) + Cg = uxIE+ Cp --(9)

@)1k, (1) ICER & WA u #F L CESC ik, (DX o Ic,
CalcF2ax iz kw2 TchHs, 22T, IC, ChlcxfT2HMEEZZNZEH
B B BME ICHh. BIHFEAMME Cr & Lz, QX2 S Crplic 20T ()Xo
LOIKRT ZLENTE S, M. AECTOEMKM RGN I, p Ol % | & O JE 4 57
B S RBEREES ™ 28 L Tw 3 REE 5,000,000 FI/QALY & L 7=,

Cro I IPEDEHE RIRL 2R IITON D ESE G0 -HFEHARE I N TV S,
IPE D& EfE Cx 3. BANMES T LFAEINE28H (UT. FEHEK) LER
Lo Crp k@ 21, K1 oREB LY (7) KicHt> T IPE BN L 72560 &
Fi & Mtk pES % 72 13 non-pES 2B IR L 25 G0BEHIC. TN ENDO MR ZJ L
TARELTkDONG, FEEMEORERIIRI0D XS ICRKING,

o T, Crplx(10)XTEIND,

Crp = [IPE © B3yt %] x [IPE 0 2]
+ [IPE Sk etk | x [pES @ 3# 9| x [IPE @ 2 i + pES @ 2|

+ [IPE Bt % | x [non- pES @3 {1 % | x [IPE @ # il + non- pES @ %1l |

Crp = (1 = IRpg) X Cx
+ IRpg X 0.098 x (Cyx + 36,460)
+ IRpg X 0.902 x (Cx + 18,260) ~-(10)

(10)RX»26 CxicoWwTE &, D)X k> icEXST B TE 3,
Cx = Crp — 20043.6 X IRpg ~-(11)

IPE DRI HE (1—1Rpp) XATIB L 72 & B 90% & L 7228 12719 fli o fHiffiic d KX
CEAENDE 720, T0%, 80%., 90%DIETEHE (KRESH) L, $-EEILE
FREH Cx R INBE 2B E L, HITOZERME X O fEilEx »» L it
L7, ZOB, EHIN-EBHob T, RITRERHB/NS ol &th L Emd o725
%2R L 7=,

*E R
3R LZXo2ic, TPETAZHCWCTEB L IPE DFAER . cPE O IHHEK
BRI E, IPEDHEIIEBEWIZERELS oz, 2L T, BELX VW LMHEDIEZY B
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KEhfithotz, FRMEBK UKL TAZ L, ROVFBRERAVPRKEL hozDIT,
cPE D INE A 40%7>2 IPE DRI 0% DA TH - 72, HBRECIZHMEIR
81,947 M. Zctid 87,823 F, 2 iRE T3 B iZ 84,614 M. ZtE1x 90,491 ., 3 ARE
TIXHEM1E 87,388 M, LM% 93,265 1 TH o7, WICHROFBRERAPI/NES S ol
Dlx. cPE DKIIFE D 60% 2> IPE DKL 70% DHAETH o 72, HIRE CIEH
PETi 20,979 . &Pl 22,155 . 2 & i B 23,647 . &Ptk 24,822
M. 3WRE I BEIR 26,421 M, L1 27,597 FHTH - 7=,

Kic, BATOZHERM & hiftdEil L olkBEs2 £ 11 IR L, FREHD S B,
FERTRL RS /NI RETET 2 BITOZE R, HIRE 5738 M. 2 R 8,405
M., ZLC3MEILIT9MX Y dRE L, lffEAK e IRl <d, BHE3IED
B&ExEBROC LRI 2R E R o7z,

NG
S, ERBEFEXNFEOOEDTHE TP EFAEZH G, FRELFHEITE T
IPEOHARERA*HHT 2L TEL ZOTORIARINIEHOFKMFICENT
bHTOZBEHRMEL Y bEVEERLAZ, b, wiEEARE L OKICHWTH[E
o, BIMEIEOLGAZRV TR W2 R L &,
COEFRBEFENFIRICKY IPE OBEWMI 25l L 72 2 & 13, ¥#HFRICX S
bOTHYREMEIECEHICMET 3,

EE
AR T, DAREICE T S PE 25U NEEOEREFEFNEHEZITS> 2 & %2 H
BT, IPE I3 2 BRI XTI R 217 - 72,

1. EHBERAMRK (ICER) ZHWKHEEOBRANMEOKRE

pRhERE X, BA AR B2 L., Z7ue—ToGAnL D ons L 2k
TEMEONH Y PEEXZELRHNBEELIRBANREES > 2568 AT 2RAR MR
JE R ORI, HERLEEDEIER CTH % Propionibacterium acnes (P.acnes) 75
LTwaagElEdbfssncnsd ™, £/ PE 2 & wNEEfifhic /e —72 P
acnes FICX W HRI N, MER~NEEPIERT 2B/ N H 2 2 &b, WiEHICTITE
oo —7REuEHELCHIME ™ Y, BREHEoOBEBEEIHAL2TH S,
L2L, BE0T7 v 7 —FPRAE? X2, 202 b 70 -7 %85 L L ulFHE
flizs 2 BN EATEL. bW b [RERPEERE | ORICIIZZHlT 2L LK 4 Iz
EHFELTWS, E-EETHKOMMBE T 3 HRMECTH o 7z, HEMLETDHEEE
e CORPENE, FFIC VY FPE—RDBEB AT TH B s n %, zh
EEM L L CEAG A EEHMRER R 2> > 2E o R RHER I TN KO RE %
M2 X5 BRIz, 20X ICWBHERICE T 2 BN RO RE Ik
EwRTHDH D,

INOLDERICIE, PEZEOHRHNEEZIZI U D L L 72 tEHG B O R 7% 1 FEAm 25 1524
CRHic v C WAt 2R H 0 . WARHER O EREHIE O K FEZHEL T3 KD
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Cost-effectiveness analysis of root-canal treatment based on infection prevention and
control methods.

- The analysis target is pulpectomy. -

Kono Masaomi

Division of Infection Prevention and Control, Department of Healthcare, Postgraduate

School of Healthcare, Postgraduate School, Tokyo Healthcare University

Background: The less-contaminated pulpectomy (IPE), which is observed in bacteria
free protocol, presents high success rate, approximately 90%. The bacteria free protocol
is consisted of using rubber dam, hand hygiene and appropriate instrument reprocessing.
But it is said that most Japanese patients may be provided contaminated pulpectomy
(cPE). As one of the reason, we think that the dental fee of root-canal treatment may not
be assessed properly in Japanese dental reimbursement system.

Purpose: We estimate cost-effectiveness of 1PE which is based on the bacteria free
protocol with cost-utility analysis (CUA) and consider permissible cost of IPE in Japan.
Methods: We define IPE as the analysis target technique and cPE as the compare target
technique. We use cost-utility analysis to do cost-effectiveness analysis, and assess the
result using incremental cost-effectiveness ratio (ICER). Incremental effect (IE), a part
of ICER, is quantified as quality adjusted life years (QALY) by 1) QOL value lost when
a patient lose his/her a single tooth, 2) the failure rate of IPE, 3) the failure rate of cPE,
4) the failure rate of endodontic surgery (ES), which is undergone after PE (pulpectomy)
failed and 5) the evaluation period, which is amounted by the life expectancy of the
median Japanese populations’ ages. We estimate the expected cost of IPE from the fees
of Medicaid in the United States and the scheduled fees of Swedish dental insurance

system. The expected cost of cPE is estimated from Japanese dental reimbursement

32



system. As a sensitivity analysis, we sort the success rate of cPE in three patterns, 40%,

50% and 60%. We compare the ICER with the three criteria, 5,000,000yen/QALY (u

1), 6,350,000yen/QALY (u 2) and 6,700,000yen/QALY (¢ 3). And, on the basis of

ICER, we evaluate the permissible cost of IPE by threshold pricing model (TP model)
under the various conditions. Further, we sort the success rate of 1PE in three patterns,
70%, 80% and 90%, as a sensitivity analysis. We compare the results of TP model with
the current dental fees and the test fee plan expressed by SHIHOREN.

Results: The ICERs of IPE compared with cPE are lower than smallest criterion,
5,000,000yen/QALY, regardless of the success rate of cPE and sex in Japan. The
permissible cost of IPE by TP model is largest in case of the success rate of cPE is 40%
and IPE is 90%. Conversely, the smallest permissible cost is detected in case of the
success rate of cPE is 60% and IPE is 70%. Even the smallest cost, it is larger than the
current dental fees and the test fee plan expressed by SHIHOREN except for the three
degree of root-curvature.

Conclusion: Due to result of CUA, we reveal that the 1PE is cost-effective procedure in
Japan. And the assessment of IPE by health economic methods suggest that the current
Japanese dental fees may be lower than appropriate price. To increase accuracy of this
study based on health economic methods, using the existing database like National
Database (NDB) which is consisted with the digitalized medical prescription in the
Japanese medical reimbursement system and the high quality research data about the

success rate of PE and QOL are needed.

Key words: pulpectomy, cost-effectiveness analysis, incremental cost effectiveness

ratio : ICER, threshold pricing model, insurance system
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