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Abstract

Objective: To systematically evaluate the long-term cost-effectiveness of deep brain stimulation
(DBS) for Parkinson’s disease (PD) and provide evidence-based support for health policy decision-
making. Methods: Chinese and international databases were searched for economic evaluations of
DBS published up to May 2025. Literature screening was conducted in accordance with the PRISMA
guidelines, and risk of bias was assessed using the ECOBIAS tool. Incremental cost-effectiveness ra-
tios (ICERs) reported in the included studies were standardized to 2023 US dollars (USD) using GDP
deflators and purchasing power parity (PPP). Qualitative synthesis and multidimensional subgroup
analyses were then performed. Results: A total of 22 studies were included, with overall moderate
methodological quality. Cost-effectiveness conclusions were highly dependent on the evaluation
time horizon. In short-term analyses (<3 years), the high initial surgical costs of DBS typically re-
sulted in ICERs exceeding willingness-to-pay (WTP) thresholds. In contrast, under long-term (=5
years) or lifetime perspectives, the median standardized ICER was approximately 25,000~45,000
USD per QALY, indicating favorable cost-effectiveness. Compared with other therapeutic strategies,
DBS demonstrated greater economic advantages in long-term models. Subgroup analyses showed
that in high-income countries, DBS produced substantial economic benefits mainly through reduc-
tions in long-term care costs; whereas in upper-middle-income countries, higher device costs re-
sulted in ICERs approaching the upper limit of WTP thresholds. Conclusion: From a long-term per-
spective, DBS is a cost-effective treatment option for advanced PD and is superior to drug therapy
and other treatments. Decision-makers should pay attention to the results of long-term health tech-
nology assessment.
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1. 518

iiF1 < A% 7 (Parkinson’s disease, PD)Je & BR 2 — RMHZRIBAT VRSN, BEA&E N HERAL IR, 3
P L R HOE ETHEY . B PD BE R AR BB SIF ACRE (A AE . 18 B Eh) K ARE SRR,
SPEUENE BUR R TR B I LR BT SO S R B L] [2] R FE IR (Deep Brain Stim-
ulation, DBS){F: i 5 #1 Z FABK I AER,  CHE PriEFg A VONEE PD BIFRHETARTT % BUABI T E
UESE, DBS fE&# U BEIZEhRe . IR ALl 2 B RO R T AE A7 iR [3]. 2R, DBS [l )
JBRGG R w E AO MG TR B8 AT, TR A S AR Rt O LA BHRIC B R A L OB BRI
DAELF VP — R PP A R T AR 2 BEIME A% 0 F-Be. HATEXT DBS [ AR5 22 0 U IB A1
Z, (Bl TH A IR R R T VR A [ AN X 28 5 22 S S, A e R = T AT
UESE R . AT Bl RGP, I IF PR DBS AHELT 2547677 (Medical Treatment, MT) &l HiAil 7
IRINATTAIEYE  ER AR A TR IR AT 42 5 0 i, R B IESR R P 5, O DBS [ 42 5F
PESROE I AT LA AR, DU 3R E AR AR BRI et 5% .
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2. ZENEHE

A Z G VR TR AT B % 4 75 150 H 45 7 (Preferred Reporting Items for Systematic Reviews and Meta-
Analyses, PRISMA) 2020 78, #5077 & C7E Bl br RGN M (PROSPERO)YE i (CRD420251040215)

[4]
2.1. XHERSTHE

WL T PICO JE MM A 2 e ms, AR IR F45: PubMed. Embase. Cochrane Library. Web of
Science LAz 1 [H A1 (CNKI) . F % H 2P 2 2025 4 5 H 9% Tl i s oK (DBS) IR T <6 A% i (PD) I
PAZTFT . HIAE: © R PD B @ THdiEhtsy DBS, XA NZMIRTT (MT) s Aty
e @ WRR BTN EA - ZUH 40 H(Cost-Utility Analysis, CUA) B R A — %505 23 # (Cost-Effectiveness Anal-
ysis, CEA)/MHT; @ #2548 & 5 A< 2% R Lt (Incremental Cost-Effectiveness Ratio, ICER) B K& 56 Hr. HF
Brbndt: JEBEAAWTIT. 9E PD GERCAE . XA ITEC B OGR4 5 S 5k ok

2.2. HiEENMSAE

HHE R EH P9 44 P 7 0BT 58 O AE AT, il sk WA EFE: SCREEARME B 7 E R (U 28 2
A IFBR). P00 R T7 5 A T 2 AR bR (G B AR (AC) . 1 = RUR (AE) 3 & A RMUR L (ICER)) 4 .
FRAFRAEAGAL B . HH T % [ it X AE AN [F)4F 473 1) B2 7 BRAS R B8 K R AP AE EOR 22 57, NI ER A BE
SZER AT L, Rt FHARAT GDP T Ik FBHCKs B 4f sA T B 28 2023 SEMMN /KT, Bl B G SE 1T
(Purchasing Power Parity, PPP)f&#r4t — #1454 2023 43570(USD), LATHBRESE . BEHMIL R 5K 30
QRN , TS ARHEAL I ICER [5]. A RUEL 2 R T

oy ‘ GDP-T-Jl45 %4
FRIEH A, = A A Bows . ppp
. 2023 H GDP%ZM?Eﬁjgﬁﬁgﬁ JEBR R TR

2.3. REWHL

K F AR AL AR 22 5% 22 DR D 3 XU A6 25 % (Economic Evaluations Bias, ECOBIAS) X 48 N SCHR i) 7 7% 2
Jo3 s A A AR 24T VAl . ECOBIAS WG HU a5 [ 45 ik . Bkl . 280508 . 45 R i DM
22 Mk H[6]. FEIHMGE RS NE. B m =N REER, H T8 34 R AR BURIE ST

24. BIRGES S

ST WAL Tk AL B SRS 807 A = B 5 v, B2 300 SRS AL O B4R b 1)
BEUE R, ARG G IR . AR REFN I, WL ERETENSG S © oty
RHIERT ICER (520 (s B %) B Va FElm f4r): @ B LLAEhR1EEAL ICER 0 Al ® PHNES L
R —BE 5 IRER R

SNER U A TR 1) S PR SRR, TR 2 4 B A o . © 6 BRI Tl : S BRI S AR Va7 16 RS
HfHE DBS 5 MT. i3 8173 (4 e £ B2 i %k (Levodopa-Carbidopa Intestinal Gel, LCIG). &z T~ i 411 4
424173 (Continuous Subcutaneous Apomorphine Infusion, CSAI)) K&/ N J7 ik (REIEHR 51 5 5 £ 75 (Magnetic
Resonance-guided Focused Ultrasound, MRgFUS))7E B R 7 THI I 22 52 [7]; @ WL AIVa  : $& ik 7o
K, SRR (<3 )5 KT (S5 B R AER), FEEVPAL N A6 ICER Rt sz ) B
FARS: BN T G MAX LT, @ HIXEFKN SH M FRITIRE, K0T 7T IR
K73 9 BN s ON IR SR X, 0 L L T 4 10 2 5 8]
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FRA i FE bR : O JEEGHIE : 22755 JEUE FU R 5 0 B £ 1 XK i S A =0 RE B (Willingness-to-Pay,
WTP); @ #HLba: ¥brifEfk ICER 5 E R A1) 50,000 USD/QALY ZEHEXTLE[9]; B Zaxt it 5E
PN DBS 23 “ A AR H ARG B Fe, BT Bk e A B Ltk

3. R
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Figure 1. Flowchart of literature screening process
1. XHERiRiERAEE

3.1 PARRBERFHE

NI T I EARFAE DL 22 10 Forr, it 02 T U N B SR B IX, g O T SR AT A 2 T
Bk E T E). 2R E T 58~65 2, Z AN PD E#, Mo R RS shH RREM B . ZUFF
PrLAAS - BUH BT (CUA) N . WA FZE LSO A (n = 13) AL (n = 8) 8 E, DRDE
(TR IT IR 25 S 7 FE A0 A o B 1] 325 FEE ARSI PR 5% (1~3 A1) B S L /R B R AR AREADL (5~10 4 Jr 44
A2) o B FE ST DAAR IR A 5 R0 3T R 4G B0 O W2 BB o 32, S 3 TS T R 4G B 156 B 7 . 2013
SEJ5 I 78 2 R PR BB K 2 R 5 1, S0 9 45 & LSt SRR AR T T 451 T SEME[10]. K%
Wt 7t (n = 17) R FH 0 8 A i AR (QALY) MR A e ™ Hh S R Fa Al AT G 5 2 VP s A 2D 0O SAH 5T (4
Ti) {5 FH 45— WA 4 A0 VP08 2R (UPDRS) IS (E X — IR R R TR bR, A 1 IUE Fe M8 70 e 2 24 2 H 77
H(LEDD)JE/MA . BRI T105 :039¥ & DBS, XA LLZGWIAIT (MT) NE(n = 20), ITFEFET RS
SHAT R LU AT AT, S L e 2 R (LCIG, n = 3). ¢ TR 4T 5 (CSAL n = 3)LL e fi

AR5 5 R A A (MRGFUS, n = 2)&857 2.
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Table 1. Information table for included studies

# 1 AAAREEE

fEERE PEARE KFNA HEEE FERYNRAER AE AC (bp¥EfE) ICER (bRufifE)
Tomggéel""Sk' BRI A %/F  DBSvsMT 072 QALY $47622.81 $66,143/QALY
Sggg'z‘e WEEWTT LA 14 DBS m’” VS 2113 UPDRS $35357.37  $1673/UPDRS
Mg'osgger MEF XA 24 DBSvsMT 52UPDRS  $8291.33  $1594/UPDRS
Zggg MERFR A 14  DBS m’” VS 298 UPDRS $14950.93  $502/UPDRS
Va"zdoeg;'o'a BB AL 14  DBS m’” VS 0221QALY  $121516  $54,985/QALY
V\;%al"zer WIGHI% AWM 054  DBSvsMT  193LEDD  $185.6 $0.96/mg
[2)82133 BRI LA %/ DBSvsMT  105QALY  $10372.75  $9879/QALY
Eggg‘féto” BRI A 54  DBS H"T VS 1002QALY $38562.15 $38,485/QALY
ZOlﬂf - 14 0.203QALY $29442.17 $145,035/QALY
2h MEFTT AT DBS vs MT
u
2014 2 45) 24 0.158 QALY $11698.17 $74,030/QALY
Walter I . " DBS/CSAI/LCI 0.12~0.13  $19,576~  $150,592~
2014 BURBETL - SRR AR Gvs MT QALY 22,548 187,903
gg'fes BRBE AL wr  DBS ,H"T VS 16QALY  $5254861 $32,843/QALY
Funz%ingem BoREiR htmism 154 DBS ,\J;#'T VS 135QALY  $46866.08 $34716/QALY
Ka‘é"gf(‘fm BB LAm 104 DBS m’” VS 32QALY  $97345.89  $30,421/QALY
M;'Onlthh WIRBFT. oM 14  DBS m’” VS 002QALY  $17568.21 $878411/QALY
Pfézfgh BoRBi oitmim 104 DBS m’” VS 169QALY  $45147.69  $26,715/QALY
2022‘3”3” - 34 0.519 QALY  $48915.64  $94,250/QALY
@) e DBS + MT vs
. TR 5T A MT
ann
2020 (10 %) 10 4F 1308 QALY  $58096.04 $44,416/QALY
Mahajan - . A DBS vs . .
2020 METTT A 24 MRgFUS 0.048 QALY —$3203.23 -$66,734/QALY
Meng 5 T FIE e - DBS/MT vs
2021 BRI AR 34 MRgFUS 0.15QALY  $8213.55  $54,757/QALY
DOI: 10.12677/acm.2026.1641527 2734 I PR = 2 3t


https://doi.org/10.12677/acm.2026.1641527

FE I

'\;%rz"ln BRI A 54 DB:,’ b;::\%cs 122 QALY -$54020.36 —$44,279/QALY
2%12% AT BEMA 154  DBS ,;ITMT VS 1508 QALY $51663.41  $34,266/QALY
@22%3; MERTTE AT 14 DBS ,H"T VS 23.33UPDRS $52778.75  2262/UPDRS

NgQSE'-,m BRI 5 iﬁ&ﬁzi%m 20 4 DZSL:AI(\:/T:E /VSS 2.10 QALY -$275965.48 —$131,412/QALY

3.2. REFMMER

3T ECOBIAS F) i fey ARG PP Al 7, 3T 10 45T By IR B R AR R PRI S B B A vt o e XU i £ 1= 22
AAAE TGRS A BB B PP AL RS : O I 805 el fey - IR vl 1 0 000 R AS T M B0 3 2 5
@ Msffife: RNIELST EARRA LA i @ e BE fwfer: A ERIEM AL -

3.3. AMEIHEGER

AR TS, AT ARG B AR RO L (ICER) R I IH B K 2 7. B T KA A AL 2
IR DBS B “ AL 8im L THERRE; 110 7 5 AL Y ICER 215k 878,411 USD/QALY,
TCHR A RS (4321 B [11] X T DBS ) As 5 25 78 I [A) 4 B b 0 A5 A 2 (R

3.3.1. DBSvs. MT

el 2 Fros, BUARFFRRREE, RS R oK (DB S) e 15 A S5 B 3 ik A 4 4k v SR B I 25
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Figure 2. The cost-effectiveness plane diagram of DBS versus MT included in the study
2. AN DBS B8 MT Byl A 325 T 1 [E]
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&, MIME— R F R IAZ A 5 S IR P~ AR I TE & BF ALRa [12] . SR, 58 M2 ia T A LL,
DBS I RiAR 34 2 45 R FEAR KRB E B T2 B 22 VAl B IR ()G . A5 AR 72(<3 ), DBS I E K
(38 & A . Spottke £ Meissner IR 7L i ~, HEAR DBS 3 kb 7 2540 %% FH (P4 iRk 30%~50%), {HiX
55 LI AN S DAHRYH AR N T AR AN 2% 1 1 B ) 46 Ji 4% (£$30,000~$60,000) [13] [14]. U4, 5% 52 (1
FLAR A S B T DBS ARG 14 N8 9 AR 25 B Rs, 1X 2 380 ICER @il WTP BIME I S HE[15]
Uk, A AR FOE E R DBS ANHA AR . SR TR LT T SR Rl B R, — HAMER 5 FEEE KR
7], DBS i K 1AE VG T S el M2y kb, A AR g BRoAR 2k i AL 34 [16]-[18]

BT RS K A A (=5 F X &A) FHIBEFE o, DBS MG Bt 2 B M HERS 2 H B, 23
10 AE LA BRI AYR S R, BARM QALY 3K i DL R AR RESENT R A B9, TR T IR T
AREA[10] [19]-[21]. 1 Fundament 73 [E#L A7 T 2 /) ICER 2924 34,700 USD/QALY, # Pietzsch fi
1 ICER %125 26,700 USD/IQALY, MK T4 # S A BRIME [22] [23]. BVATG =, 7R E) Y KT 5 4E pk
st e, FriEfk ICER £ %t T4 25,000~45,000 USD/QALY [X[i], 37#F DBS A K WA R 1
£518[24]-[26] .

3.3.2. DBS 5H b7 iExtEE

B 26T h, DBS &5 PD HAMYT VA M BUA R G Wl ocvE . Horh, DBS fE 5 FrE T ik
(LCIG/CSAI b i R B K AT L1685 . Nyholm 5T 5 i B Szt U8R (O 70 &R B, 75K
(20 “F) B, DBS AHH T LCIG/CSAI "3R4 5 = i QALY HUE RUATEAIR[10]. Norlin HIRIF 7813 #F
X, e HAERIT RN 5 R P, DBS [ RERAMELT LCIG J7%[27]. Walter 75 H A 7t g
H, HARARJERE T AL 2R : LCIG/CSAI 3 B A IR B R 2t 4l R AR I B B2 I3, 1
DBS [ liAs 3= 4 rh AR HT I TR [28] .

TEEH N NIT1E MRgFUS BLLE T, IUA IES S/~ DBS AR i A ik S48 R #l . Meng 143 #
&R, MRgFUS B AL T 2l 25403677 (BRI X T DBS, HAERRZ 8 £ 3R PD 22 AR #4584 F 5.2 [29] -
Mahajan [{IRF 7 3E— 48 H, 76 24 BT RGIEE R, XU DBS 4552 H Al it B A X425 19 PD R, 17 MRgFUS
R TEST RS 25 RIS LT, HloAR a6 A4 22 i ik DBS [30].

333 MXER

ERRANE R (s, 2E . MmELS), BT ARG, DBS by FHE KA M AT E T
B, HIERE R R RAN . ZIRIEERAIT LR, E8E SRR AR AT K /MR 15
™, DBSZHSHL T A A TR, 2B AR SBRFAE[10] [27] [30]. T AE A SN K (W ),
TR EM F, AT AR, ICER BAEK AR A2, (AHE 8 ST HIME . 1R Guo [
Fiiesn, DBS fE 15 B #r o A A G, (HH ICER $2ik 3 5 N33 GDP &% BIE LR, &5
MBI ARE[3L]. HEPERANERATT, HEARERD, 4 RFEEME.

334. IAER

PAEZTEN AR RV T AR, ik ICER 25 /=4 R . IABF 7, A
[l 70K FH R A B AL A SO T A B T IR S 3 i . Horb, SRAAE A A
(1 Fann A1 Norlin) 7EAZ SR AS IS 38 5 I BB ST BIAS « ARERIT A B AR P~ 40, IR L4 s (1 i
AT, SEICER EAN NG K[26] [27]. XS T T bt X B 1k £ B 500 FE A0 5 AT A
KB, ST 7 WA (T 54 22 45) Kk BOIF 9% (B Kawamoto LR SR ) 5 B 6 v B BRI ST FR s 2 Y, 0L
FRAAZ FAG R A, W3 H ) ICER B R KT AL S A R RIS SR [15] [25]. X Fh 22 g Re 1 Nl [R)— -9
& (0 DBS + MT vs. MT)/EA AR 7 A BF IS5 IR BT G . Uk alan, B A ke S 8a s
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PR R A ZE R BT IR AR . AR R AT EL B I W ST ICER I, A0 S Wi EL 0T FE AL A1
3.4. ICER WEzhEREUR M 47

BURME IR R B, i 1ICER Z5 RIS 3 BAFERT (RIVE . 508 T e AH QB A DL fi
R e SR 2R . Horb, B IO FLR S BB IR R 3 2 — . BT DBS YR Y7 W1 s B AR 40 v &5 1) B0 4% 9
FH, 1L RS i R A T 20 T BN () A REAR B, DRI AR S A A &5 & il ICER. AL, kb k2R
FE(IPG) 1 Fi ith 5 iy J T 40l A A1 2 B L (W AR Bk B K % . Dams (2016) % Pietzsch Z6# i i, # % & 8
oS A K B M T A Bt e, PR PR AR oA, AT 235 DBS I RAS R LK [21] [23]. (RIS,
SR AR AN M E R P 2 (i BT 38 2 AR BOR RS o W TR, TR B B (R H I R HHIE B0
FEARER)SLiE DBS i H REWE IR 1S ALK WG IR A 5 4, A TR, HARMCRERIE RN
HiEk[25] [31].

4. g

KRGV LR 22 TUIFFL R E5 SR, T 08 R JOR (DBSS) 7 B 1M <5 AR5 ¥a /7 oy S 200 S 2R 4 iy
IR T 2R AEE . AR TR KA % B FITE 16T W1 IR B ) BB R T A, H B A6 B IR AE G
DBS it RFEEEIE BN T RE I D 25 LA S PR B 75 SR & AR I M A DL 5. 28O T K
AI(>5 &) T 7R, DBS HIbR#E(L ICER FEAEH{E 25,000~45,000 USD/QALY S i, @
BT ST R IR A o X 3 2 AR A BRI PR 6 BBl U5 B 1 AT 2 B P A, A 2 v il L AR £
IARAGKIAN A . BRIl 78 T AR SRR B R sk v, o5 o o 0 S S R A0 R B S SR BB D E 4

TEANRNGRYT 77 R R A L Ase, DBS AR T RESHIA YT 72:(40 LCIG A CSAIYIE R L H 56 A I 1)
KRG T X BT W RITVE ARG 22 5 RRERAI YT IR 32 B R AR IR Bl R 38 K R 2 1) 245
Yy L FER T, 1T DBS 1 25 B RRAR G TR AT B NP B, 5 SR 4EY 3 AR XA R o IR B A I TR HERS
DBS M RRAMHAZE ZI. 5 MROFUS S5 M2 /e AT EL, DBS BARWIGE BA =, {2 H
AT A 58 78 73 BRI PRIT ZBCUEH AN EE |32 (R 3& RERE G L, R A 2 B B 5 AN AT B D 2 A T
RS ARG T 5%

4.1, RBIEKSHEARE R AT

BRI [RIYEFE AN,  BF G RRFIE BRI R [FIFE 22 % DBS A o 77 A B B . 22 U F 4
TE 595 7 B B (R BLF 38 2h R SE R ) S2 it DBS 385 il 3R 15 5 i K3 QALY Ui EARLYSTIM
WA S IR 20 M o, B HS2i DBS RS 05 E 22 Th e SAL IR/ K I 25 W i d8, M8 A i Jo 3090
AT R AR A ROR R I[22] o BEAh, BE R SRR WA R A T 45 R . BUER Bz 3
MR T PR FE AT HAT A TR 2 B 3, DRl S AT e R A 5 1) AR R 2 R L [31]

WA H AR D FIFE R E P AP M E R R . 4G 70 i Uk R AR 28 75 B b e R 5 it
ITERTAR, 10T 78 A bkt & 4 8% (rechargeable IPG, r-1PG) REM% {2 2% ZE K % £ 18 F i, AT k2>
HEFREAREIT A . AR TR B, FE A VGl A, r-IPG n] REE iy /b 15 % B 46k 9% FH 1
2% DBS BIRUARUREL[23]. 28T, H ATEH AR & SR AT b S VA A IR, H s
FEIEA L, AR TN — 2P RGVEAGA R HR AR AE I A dn 5 S 2 5 R W

FEDXIR)Z T, AR IS E K5 s N K545 R Re A E— € 2 7. fEmINE
F, BT E 3 AR, DBS I i/ b 4 B R T R AL S 2 pF U e BB . SR, HAT
KT m SO B S IIE S B 5> BRI —, BRI AH 51840 5 58 2 5% 1 A R HB IX (R A A6 22 5% 1
FLAESE
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4.2. RRMESREMRSGE

AHEFAIAAAE € RIR k. B 5E, GINBTFUAER Y S5 4 | I 8] Vi ] X S HORIE DT T A7 A BOR 57 Tk
PRI AR BEAT E # Meta 70 b Hk, A LGFAIT A2 £ T mIBNE S, 1k 8 N B K e 1
RAPR, PR AR AR R R AR et WAh, RTAREE A, s HoRnm 78
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