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Pharmacoeconomic Evaluation of Sitagliptin in the Treatment of Type 2 Diabetes Mellitus
ZHU Jingjing, CHEN Wen(School of Public Health, Fudan University, Shanghai 200032, China)

ABSTRACT OBIJECTIVE: To investigate health effect, cost and cost-effect of sitagliptin in the treatment of type 2 diabetes mel-
litus. METHODS: By retrieving PubMed, Web of Science, different diabetes mellitus therapy plans were selected and compared,
including sitagliptin combined with metformin vs. glimepiride combined with metformin, sitagliptin combined with metformin vs.
acarbose combined with metformin, sitagliptin 100 mg vs. acarbose 100 mg,tid. UKPDS Outcomes Model was used to compare the
long-term medical costs and outcomes among different therapy plans, and evaluated their economic effects. The model operated for
40 years, and both future costs and clinical benefits were discounted by 3.0% . RESULTS: Compared to the therapy of glimepiride
or acarbose combined with metformin, the therapy of sitagliptin combined with metformin prolonged 0.03 and 1.22 years of life
(LYG) per patient, and the additional costs were 44 055 yuan and 1 923 yuan for each year of life obtained, respectively, which
were lower than 3-fold GDP (125 724 yuan) suggested by WHO; the add-on of sitagliptin provided a gain of 0.02 quality adjusted
life year (QALY) and 0.95 QALY per patient, and the additional costs were 58 717 yuan and 2 475 yuan for each QALY respec-
tively, which were lower than 3-fold GDP (125 724 yuan) suggested by WHO. Compared to acarbose monotherapy (100 mg,
tid) , the sitagliptin monotherapy (100 mg/d) was dominant, with longer LYGs (0.72 years) and QALYs (0.58 years) gained and
lower cost (557 yuan saved). CONCLUSIONS: According to 3-fold GDP (125 724 yuan) recommended by WHO as threshold, si-
tagliptin demonstrate good cost-effectiveness in the treatment of type 2 diabetes mellitus.

KEYWORDS Sitagliptin; Glimepiride; Acarbose; Pharmacoeconomics; Type 2 diabetes mellitus; UKPDS Outcomes Model
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[ 3.66 421 FEFR [, Wl RS C R A 4R IR O i 100 2 5
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W PRI B HLIF B e AN 25 f8 A SR B e A TRl i
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T PR BT S B AN a2 B R ORI ECT
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o BT R — R R R T A I R T A
TG T, W PR AR A T S T R I A 2R . FREY
W DR B 36 45 1 B, 2 M JR 9% (Type 2 diabetes mellitus,
T2DM) 2511367 1Y 1 B 1 2 — FOBUIIR, A sz — B BUBIYA 97
Je MU AN A , AT 388 I PR R 2K EmBdoe — S L o-HiFFF
JiEEH0 41590 (CAGTs)  —AKFE BRI (DPP) -4 41 il 77 553001 T — 2k 367
I O T RIS DRSS b 2  AGIs 28452y
WA ROt R e SRR v, BUNRZE 5 1 IR 25 24 W 4R 2L
A BREOL S AR Y HA 4 B A B IRE 25 25
A ST (AR IR ) K A et i s el RSS2y n] g
T 85 B S AR I BB (LDL-C) KT, 5 k.0 )1 3808 R %
= RS s AGIs R B VE 4559 , B S Wi A R R
LTARK

o 012 Jik 55 38 2R R R 1% 2 30 5 HL A L 1) B 25 0
DPP-4 4101l 35 %) 11 A 2 B PR 8936 7 1 ok T 4 i 32
BLo M0 12 8% 380 3% o (9% 2 2 W AR 1 41 R 5 R 22 ik (Glu-
cose-dependent insulinotropic polypeptide, GIP) 1] {i¢ ¥ B 4 Jtd 7
A WAL M b, R R 5% 2 5 T MR 5 1M 36 A A (Glucagon-like
peptide-1, GLP-1) A3 AT A2 14 B 41 6 4] 26 A0 4 5 1 o o ke 5
R, T 3 3 A W AR AR A T ot o s R R 2, AT
O P IO A A 2 B o 3K S A0 A Hh DPP-4 P 24
M2 22 A 273008 . DPP-4 411l 350 I 8E 37 il 80 % DDP-4 7
P, 38 L B GLP-1 F GIP FRf#  AE < GLP-1 Fl GIP [ 584
A3 LR 2 AR NEAE Y, SRS 20 (B AR L RE A 12k B
R R TSR 8 2%, (EL AN 2 A 2 AR P b R T D A L
DPP-4 il 51 (0 DI 352 « 5% T 47 40 AR 2k e A1 32 B 200 A
JBE 8% 25 A1, 3 RS T B4 ML P IR 82 2% 1 45 R, A MR e A 2R 1
G, IR TR ZE AT Re e T2l AR U S A, ke e

PEH% 4177 (Sitagliptin) F 2006 4£ 10 A A4 36 F 2 ik 5245
WA LR (FDA) HEAER w0 FH I R (%) DPP-4 946l 571, (4R
L5 BB 8L & 5 R 3RAE . T o4& 40T T R 47 ey Tif
2Pk, BT b A7 A% 5T S AR AR , 2009 425 [ Py 43 b =
Ui Er2s (CAACE ) BB PR3 I PR S5 e 4 R HA 1 DPP-4 1) ] 771 2 2 7Y
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WEIRIRIRIT I — R 22—, FKEW T 2010 4F4E 2 B R
Biiie 4w v W 4 L DPP-4 i 52 2 BB RIS IR ST I — 4k
Wz —.

k51 3K (Glimepiride) B - i 4 ( Acarbose ) 73712 3% [H
i 12 IR IRZS  AGIs EFEMEZ . A T iEA T PEAR ST S 4%
G BT ) AR OR L, AT 532 F R AP G 2
TR DR A I 380 K £ PR TR —— o [ ) 4% ey A 74
(UKPDS outcomes model, UKPDS OM) #4743 #r . 18 3 Ui 4=
PURESITT A& R B -RIBOMEA YT 2 BOBE RS (141G AR T 8IE
i, AEWR RIS SR 232 B R ORIRNA YT Jr 48 1 e B I IR YA 7 1
e A RIR ST, iz UKPDS OM B4 T4t BE R M 167 I
AP AR, DT 4T 31 5t 48 -ZOR (Incremental cost-ef-
fectiveness ratio, ICER ) 437, 1F H 283 247 -
1 #/REAE
1.1 UKPDS OM

UKPDS OM S5} 2 BB PR B & T Bt 5 I 22 5
JHAS 5 R [ 435 4= A 4 (Life year gain, LYG) | JH i i 4%
A A4 (Quality adjusted life year, QALY ) 2548 FR] Ry A5 il o1
S R T %) )2 R 25 R DR T TR it 19 28 5 27 TE P {1t
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L IR AR B A A TR S 0 BRI AR S B A AR
O BN IASEGERE SETR G E R i), el
KMl . UKPDS OM AL R ] DL IET 1.

ri&/\*ﬁ@l’i‘]fﬁﬁ%ﬁ:
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Fig 1 Flow chart for UKPDS OM simulation
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[Fi) A B 1 52, D ARSI SR A I RO K. R
[ BAEMIRIT e . — B RAIFRAE, & RT3 Ak
FAFIRR AR . AR I R R a5 B oy sk IR 3
AR s X T AR SR M IE &, LR T 2 A R 1
AEMVRYT PR RS R RIRIT B . i AR SO AR
PR B A 5 LR TR
11.2 FRIP LR ERIS8 UKPDS OM 2 430
WIS B HE 7RI RIT R AE L0 DU SE (MD) | i 1 40 J0E 95
(IHD) . 25 Hp (Stroke) | & 0> J1 238 (CHF) | # JiZ (Amputa-
tion) | ' %38 (Renal) .2 B (Blind ) 14 A3 XUBS: I F BET %7
BRI FE . X R AR UKPDS I RIS H 3 642 441
X4 B BAR R, Bk Q734 EH R, BT A9RK
i 10 2 RS 7 AR 5 3 BB T R (O R R B 2) . IF &R
i 1) 2% 9 JRUBS: 5 S8 38 R R AT B A A 0 s A 56, B ] el
A%, UKPDS OM 2375 [EAN A I R REZ M I . SET- 2% e
A 2SRRI T R AE R BUBET S, 5 3 R OC T A
HHEER ., BHRTIE T — LR (R LA 1) : gt
TR A LY G QALY A s WIARFE T , AR A BT 1%
B B RER O Al IR 2 CIRIE iR 44 fa s Ry fE
HOVEFEAMGR ., @4 ERE R R R, 5% 1
BEACIMLZEEE 1 (HbA ) A4 [ (SBP) |k JIEL 1 85 2 %% B2 g 2
IR EE(TC:HDL-C) WA (Smoking status )4 FfE R R &K .
L2 SCHkiEI%E

AT SR M 24 A s DR A8 B R TR T e k3R 5T
B EC R e A SOk , 38 3 PubMed . Web of Science #6525
e RS . #62R AR O Sitagliptin . Glimepiride 2¥, Acarbose .
Efficacy .Safety. SCHRANAFRHER : (1) TURE I 54551 K5k
By IR S X S R I RIS 5 (2) R 3R TRl IR 2 i () R i
b B | RS B ST 5 (3) 17 S8 554, g /£ UKPDS OM
2R B SCHR 5 (4) anJesk xSk AT (CAnPaA& 21 7T SBT-RIE )
Wiy A6 I A N 2% SRS PR 20— 30 STk -
1.3 AHRMSEIEE

AHIRSE ) B SR T R 25 03R T R 2 TOE R S8 3 fa
AU B AR RIS o Sy T 1A BB 24 0 ) A A i BRETR
AR, 75 B i AR ) S AT IR DL B2 20 A
JT I A R 2R AR " AR UKPDS OM Hh “H 12 W il PR it
MY fG R R 2R, LA 53R 97 Ja i fa b IR O IR A U UK -
PDS OM H“ i AREHUI ) 6 PR 3RS, AR BLIA Y 7 RS
PR 25 035N X B AL R S o D RS TR e ik AT S Sy £
FA B , TSGR T SRAS I B S iR RIS ST Y E

S FAEECAT O L TR0
I

NS e
AR 1.03 o f#tﬁ? ) 103
pei3 062 |y ARl 1.03 b2 0.62
B 212 113 0.62 4 110

Lk
Bk LI 113
Wi

Ln(TC:HDL-C)  3.29
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M ) REE
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‘ LHEFAES) 4.
Lt o || ¢ N
WET&EH L13 5 ﬁ&%%ﬁ&,lﬁn 3
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WA SCFET ST
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Lo (AP AR E SN ) 4.17 UIUEREIR
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Fig 2 Relationship of various complications and their risk
factors in UKPDS OM
PASCHRAR Pt 10 s LASF- 80O 5 SCRRAR SR Bt ) Bt (o &
i AR AR R R SEIS: [R 2R B I ) 1 B 258 Sl R B 48 T &
GERRME. @A U TIPS E
BERLIZATIN [E] 2 40 4F CHARY Al B i) e i A BR ) o i AT
Hk i 3% UM 3.0 % HEA TR,
14 HRKESEE
LAl N2 GG R N AR SE i ad SOk Ae: 2 -5 0 ik
J5 A ZYNRT T RIOR B SCRRAL 55 70 AR A
77 ST 2R 1AL POAR SN TT 6 9 — W B vs A% 51 R MR
e HOBUIRER "™ s 565 2 20 - VA 07T 6 5F — HSUIRZR ™ vs. BT
TS I U RUIRZH 3 55 3 2H - PE AR A1) 7T B2 100 mg/d™ vs.
By - B BE .24 100 mg, tid™ o PHAE ST 1548 41 5 IR 1) £ 40
DT SRR SR IR RO ST, 7T ek s (H PG A% 510775 B - i ol ke
Z HE R BT AR S AT Z T AT FeMEAN R DR e
ERLE G E bl S N R I S U PN REE S S E S
R B ILER 1[F C 2R STk B A A B b T 7 4 2R, A
SR YIRS I E AR RS . R PR R R
I7 5 TR i 5 By il A PR A B A (BMID T A
o FAN, FRPENRY RIS AR VIR ST AR SISENR BT
PR 90 K — HOSUIRARIRY 7 5 58 b, — B SUNCAs: H 5] 4t
ARHNH, BIERIA N 2 000 mg/d (R 558 A 4 — HOBUIGH]
B =1500 mg/d, F1¥°H 2 000 mg/d &% 2 500 mg/d)].
1.4.2 FFRIEM KR AAE BT SRy7 el fEFRIE,

®1 TRBFARHAOZEEREERER

Tab 1 The demographic characteristics and risk factors of study populations

HEASTRLIN BN FT 22

BXAYRRIINEREER ARG R RER R

B wims IR JRH [BAGE KM, 575, TC, HDLC, HbAc, TC, HDL-C,HbAc,
eSO A kg m mmol/L  mmol/L % mmol/L mmol/L %
Arechavaleta R"™ P FIT+ XL 30 100 mg/d 495 738 798 165 - - 7.48 - - 7.04
FHERR+ —H XL 30 F3592.1 mg/d 495 728 832 165 - - 7.49 - - 698
Charbonnel B™ P57+ —H AU 24 100 mg/d 48.4 6.46 86.7 1.68 4.57 1.17 7.96 4.62 1.20  7.26
Rosentock J"™ FIREM+ZH BN 24 0~4 3,25 mg; >4~8 8,50 500 720 944 171 - - 8.46 - - 789
mg;>8N24J§J,lOO mg, tid
Aschner P PikESITT 24100 mg/d 491 476 848 167 - - 8.01 - - 139
Fischer " [ERS7 24 100 mg, tid 55.4 1.88 - - - - 7.43 - - 6.98
= FOR SRR SRR S
Note: “~” means the data hadn’t been provided by literatures
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UKPDS OM JIifl B2 7 R S R X B AR A7 5 5 43 (52 1) L
2 2R BT A BOWE PRI 28 BUT A 0.78) ) JE Bt I &
E TR ST 0 T LR 3 (Bedn v 2% v, Bodm Mo UEZE 2% A
40 000 JG, B A 3% A 25 000 UG, B b ) 2608 | e
vy AR 2 5 3R b AR B P T AR SRS 1AERYIA YT 9T —
E QN
R2 THHARENBEEGFRETSHIZM(5)

Tab 2 Effects of 7 kinds of complications on survival quali-

ty score of patients(score)

I RAE 58A I SO A, TR A A Ay
B O 0.090
JEE A O UEAE 0.055
[E43VYibE] 0.108
JEHa R 0.164
S 0.280
| 0.074
5 iy 0.379

&3 IFHeMHLERNRTEM(GT)

Tab 3 Costs of non-fatal complications(yuan)

AT IR AT AR - R0 14 (90 L T DA A A0 7T 08 2 D A
WHO B4 AT #2252 TCER BB FEhy AN ok A 85 [ P A 77 8
{E(GDP)#Y 345", AR B h [E ST 442 (2014 %) , 2013
AEFE AT GDP 2y 41 908 7L, [ L ICER B4 BI{ELTE FE A AN
11125 724 70,
2 HR
2.1 AENAFFARMMARER

AFRATT T SR BRI K R ILZe 5. i 5l 78 3 4
FLAR I S8 PUAS ST T AR A ORI (LY G L QALY ) 2 %
TAHECE AT A, RN IR R E A5G 2 P s 5 R 4
RIF 250 B8 UG, P T B M 20 4 37 T80 oo 0 IO 1 P A
ST, IR 2 B 2 AR 1 2 4P RS 1T T i AT Ee A
AT AL, 5% 3 LR

®5 ARG ARMMARER
Tab 5 Cost and effectiveness of different therapy plans
EaEl o4l 34

HRAE 5 AEIRIT B VIR RS
SeE O 13 000 9500
sk U 30 000 10 000
kS TER 9000 6000
ElE e 17 000 9000
L 25000 8 000
G| 9000 4000
JoIt R AE 1000

(g3 50 000 50 000
el 1000

B 20 000 5000
QIR 1000

143 OB B TR ST IR AR EA B AR
B H 3, AW A S S BRI T H VL R 7T R i
RGN, B 100 mg M R 9.70 0. HARZ St s
YR T I R ke b 22 8 00 (2 i i (201111670 5 ) IR B
JRFEMT (B 201546 7 1 H ) Z AT, LSCHE A FAR 245 i ot 9
O E A SO, e ZHOSUIR e T34k 1 20 A% AR
e 55 8 B 13297 9 R I H 2 000 m 9791t F5 734
{HL, 4 3.24 70 B[R BB £ 50 mg 4%y 2.47 J0 5 8 51 SR 1
mg #1454 5.65 JC(EACFEIAHR) o 25 & ARATT S5 bri
R 2R, & ATEIRY T RN B2 ah I LR 4.
F4 AREIEFHARERTEHANNARER
Tab4 Drug costs of different therapy plans during treatment

45 RIS T RN i 2, oo
1 PERE AT+~ HOWAR(30 ) 2717
RSN+ — HOWAR(30 ) 1867
B2 POk HITT+ — FUIR(24 J&) 2174
el A+ —HORUI (24 ) 2518
H34 PUHRHITT 2524 4,100 mg/d) 1630
B R EA 24 (24 5, 100 mg, tid) 2493

1.5 BEAS-ZLR T

BET AL SRy ORIG A B, AHIE T Hh 9 AL TR 25 0iR TT
PRI RAERIT 3 U HE R IRIT IS M LYG 5 QA-
LY. R ICERZ;HTXHGy 7 Iy AT L, B e m
ILLYG L QALY g ¥ ni 9 H . 3# i b ICER 2 R i
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TiH TS RREIFE TERRAL BTRIE TYRANT BRERE
T e TR R AR00 #2100
WL S AU WK mg/d  mg,td
LYG, 4 14.18 14.16 15.02 13.80 15.70 14.98
QALY % 10.75 10.72 1135 10.40 11.90 1132

FERIEMETN, L 40134 39723 44358 41672 46539 46233
RITZIEEN o 2717 1867 2174 2518 1630 2493
BT 42851 41590 46532 44190 48169 48726
2.2 AE&FTAERMICER

AFERAYT 5 5 TR A ROR LR WL 6, &R
6 AT AT, 5% 51 S R+ HOBUIRZ BT - 0+ — HOBUIRA 11 L
B TOAS HNT+ — HOBUIRZEL Y LY G 3 57, 384 5431 247 0.03 4F
112245, AN A4 TCER 435147 44 055 J6F1 1 923 0 ; P& ST T
B ZHUOBUINZE A QALY o BH =y, 3 4t 43 711 o4 0.02 45 11 0.95
4, FH LAY ICER 23512 58 717 JGHI 2 475 J0., 5 Bl o 2
25100 mg, tid (9 FL b, PUAS 517T #2100 me/d Ab 46 X £
i, H QALY B AN T 0.584F , LYG 34l T 0.72 4F, 1 i A5 24
T 5570,

F6 AEEFTHR TR -SSR b

Tab 6 Long-term simulated cost-effectiveness ratio of differ-

ent therapy plans
FOREHITT+ —HXC PUAESITT+— FFAL FEA& 41T 5125 100
HiH HCvs A8 2EMR+ = Wvs BRI+ mg/d vs BRI
HOBUIR HISUIR H125(100 mg, tid)
HWELYG, 4 0.03 122 0.72
BE QALY 4F 0.02 0.95 0.58
g M, T 1261 2342 -557
ICER(LYG),JC 44 055 1923 EOE
ICER(QALY),JC 58 717 2475 XL

2.3 BURESH

S 4 UFARERY 45 B, 0 3 R AL LR S LR U A
Bro TE%E 1 WENAEH 3.09% 745 K 3.5% ; I4E 2. TCH K AEME IR
FE AR H 0.78 48 4 0.77 5 4% 3. B 4 B IR B3 il
5% ; VRRE 4 B2 B R REAIR 5% 5 AL 5. T Ao f i ik
J R YR I 5% 5 JREE 6. 697 I HbiAc 433l (— 10, —5.5,
10, —10,—5.5,10) LS b J&%E 7. 9697 i Hb Ac /3534 (— 10,
—5.5.10,—10,—5.,5.10) Hu il 2E b ; 8% 8 ¥4 Y7 HilJ& Hb,Ac
A (—10,—5.5.10,— 10, —5.5.10) He {484k . BUREE
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AR I T
RT BRESWER
Tab 7 Analysis of sensitivity

T gy T A

1k Tji IES RS h
g TH v B s T M o6 2 100
mg, tid
1 BEELYG, 4 0.03 1.09 0.68
HiiE QALY 4F 0.02 0.84 0.51
e ST, T 1243 1970 —864
ICER(LYG),JC 48572 1 804 EahoR ]
ICER(QALY),JG 65360 2342 EahoRrE:
T2 BEELYG, A 0.03 1.19 0.74
R QALY 4F 0.02 1.06 0.55
i M, T 1261 2342 -864
ICER(LYG),JL 44055 1963 EahoRrE:]
ICER(QALY),JC 59510 2218 EaboRr:]
W3 MR LYG, AR -0.07 1.09 -
HiE QALY 4E -0.05 0.84 -
HEDIH, T =513 1770 -
ICER(LYG),JC 7066 1621 -
ICER(QALY),JC 10286 2113 -
W4 BEELYG, A 0.13 0.89 -
B QALY 4E 0.10 0.69 -
i SR T 1384 1300 -
ICER(LYG),JC 10 506 1 454 -
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ICER(LYG),JG 53 834 2151 Eavatys
ICER(QALY),JC 135521 2777 EOage]

VE = =" 3R i T REORE SCHRR SR AL PR B i, BBl (T 32
GEBRIME A 55 L X 53 PGS ZTT LA K0 SCRRAR Ak 1) F- 24
(B, FE VR A BT i A U R 43 BT h JE R e — AR B, [RLHOR EA T SRR
P

Note: “—" means system defaults are adopted for simulation be-
cause body weight data hadn’ t been provided by acarbose literatures,
and they were divided according to gender, while the value per capita
used in sitagliptin groups are all provided by literatures. Sensitivity analy-
sis of adjusted body weight can not be unified, so sensitivity analysis is
not conducted
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