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[Abstract] Objective To compared the differences in pharmacokinetics of phosphate retagliptin tablets in
patients with varying degrees of renal dysfunction. Methods A total of 32 patients were categorized into five groups
according to their renal function: normal. mild dysfunction, moderate dysfunction, severe dysfunction. and end
stage renal dysfunction (ESRD). All of the patients took a single dose of 50 mg phosphate retagliptin tablet. Their
plasma and urinary concentrations of phosphate retagliptin (SP2086) and phosphate retagliptin acid (SP2086 acid)
were determined using LC-MS/MS methods. The plasma pharmacokinetic parameters were calculated using
WinNolin 6. 1 software. Results Peak concentrations (C,,,) of SP2086 reached at (1. 0720. 35) h in the patients
with mild renal dysfunction, (1,.50%0.89) h in the patients with moderate renal dysfunction, (1.67 =42, 16) h in
the patients with severe renal dysfunction, (2.42+2.15) h in the patients with ESRD, and (1.7541.21) h in the
normal participants, with a clearance (CL/F) of (23.50£6.01),(12.9044.34),(6.7041.55),(3.10£0.48) ,
and (30.50410.70) L/h, respectively. With the increasing damages in renal function presented an incease in C,y »

time to reach C,.x(Ty.)» and area under curve (AUC) ,a decrease in CL/F,of SP2086 and SP2086 acid. The 0-96 h
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urine cumulative excretion percentage (Ae%) of SP2086 ranged from 0. 441% to 4. 530%. The Ae% of SP2086
acid reached (71. 7=+ 14. 3) % in the patients with mild renal dysfunction, (59.5=+22. 7)% in the patients with
moderate renal dysfunction, (63.3%13.9)% in the patients with severe renal dysfunction, (34.1+20.0)% in the
patient with ESRD, and (74.2 4 14. 6)% in the normal participants, with a renal clearance (CLy) of (220. 0+
51.2), (105.0464.5), (54.5£7.6), (13.5%7.8), and (289.0+£73.7) mL/min, respectively. Compared with
the participants with normal renal function, the AUCs of SP2086 and SP2086 acid were 1. 44 times and 2. 32 times
higher in the patients with moderate renal dysfunction. 2. 20 times and 4. 39 times higher in the patients with severe
renal dysfunction.and 2. 83 times and 9. 28 times higher in the patients with ESRD. Conclusion The dosage of

phosphate retagliptin tablet is recommended at 100 mg/d for patients with normal renal function and those with mild

renal dysfunction, at 50 mg/d for patients with moderate renal dysfunction, and at 25 mg/d for patients with severe

renal dysfunction. No phosphate retagliptin tablet is recommended for patients with ESRD.

[Key words] Phosphate retagliptin

BEIR B A% 17T i (Retagliptin) Jf& VL 75 1 %y 5
A IRA T BB 1.1 840 F 02y, H g
¥ 509 4% 57T A AL, S DPP-TV 0 4 551 288 B b 24 .
DPP-TV 41 il 57 38 1o 41 ] DPP-IV il () 1 4 >k 4t +¢
N PN T B TR T Bl R RE 2 K 1 (GLP-1) K-, 4
K GLP-1 78 A Py 18 4 st 18] ot 350 066 5 38 0 06
Yok /U T 7 A A o L 2R T RS 3G A SR 2 4%
& R B RO DT 35 B TG 8% L va 7R bR 1 B
Mt =%, thF DPP-TV 40l 50 5L A i 40 6t 1 1) foke
85 R U B FH S AT A Ak G AR I A S I I L
AP B AN LR R R At

i A% ST (SP2086) W L A ML S5 » 76 A N 3 BEAR,
R BRAR B TT R (SP2086 TR » AR 5 28 55 Ik HE it L 3L
DPP-TV % ¥ 29 Ry A% 50T 0 1/3. B TPk
B T B AN 4 2 PRI 1 5 UL I R AE . Y W IR B 4 )
TR T 2 ROBE RS G JF B D g A 4 8 3 i, ml
AE 2 B T REAS 43 15 B A FRRE ) ACAE LR I Ui
A3 AR HE Y 2 AR PR RT R T G 24 48 0
%, RBESE H R T LR E S 5 TT B AR
TEARTRRE B REA 2 B 5 E a8 IEH 2 # 1
ifah R, TEEERA 2R ENLR
Bl R AE O AN R AR R OR 4 B R
i A ST R I R G 38 A 24 07 R SR A 4R .

1 Xg57H%

1.1 ZiXx%

AT ST 46 DU 1| 2 46V B B I DR 3 30 10 3 4 2%
St A ZIESEE TSR E S, Z2ilH
PeZ — IR A A LI A A 12 RGO R X
SR P R KA B AR M 1) 32 3 MR 1 v LI
HERER(Cen) it 2 (Cer 5 60~89 mL/min) , 7
JE (Cer 7 30 ~ 59 mlL/min). & J& (Cer K 15 ~

Renal dysfunction

Pharmacokinetics Dose adjustment

29 ml/min) ¥ ) BE A 4 4. & K W E IR 4 (Cer<<
15 mL/min) } & I g 1 % 41 (Cer =90 mlL./min) , 43
A AB.C.D.E4, &4 5514 7.6.6.6 F1 7§z
RE. Sz E AN R R R 2R
it S A P (P>0. 05)
1.2 REEITRMERE

ZIRE TR AT — H ARG, i -5 — IR
KB RIGEEE 10 hy, AEEK R K H R T — Mg
kL E B E A IS B 3 mL 5, A
AR W R B 4% ST R 50 me L JF T 452505 0.5 h,
1h.1.5h.2 h,3 h,4 h.6 h.8 h,10 h,12 h,24 h,
48 h.72 h,96 h & RAEFHNKIN 3 mL . & T R P Hi Kk
B B S B 80 CUKA AT &I . Uk 4E 4
TR 255 0~12 h.12~24 h.24~48 h. 48~
72 h.72~96 h B i) B 5 4R IR AR IR D SRR RS B
BUREE 3 mL, B —80 ‘CUKARAE#
1.3 Rz 3 B &5

WEIR B k% 50T R. MRS 50 mg/h. dit 5.
P070413101251 ; @ R Kii A% 41 1T 5 1 X BE b 41t 5
RS0704121221, 4 :99. 9 % 5 £h R B 46 51 7T W& b 1
X HE LAtk 5 : SROT04A140721, 4 FF . 98. 7% 5 N A%
W R 7Y fth 51 7T (MKO0431) , it 5 : 20140602, 4fi i .
99. 61 %0, ¥y ¢ VT 75 1 B 15 2 LA A BR 28 w41k, (8
T2l 1L AR A S A RS WAL A A F AL ik
5 :20130604033, ZrAfral fh R AR R ) )L 4t
2.20131112,
1.4 NBERBIERILEEHE

SRR E AB SCIEX /A f] QTRAP 5500 #I i
AN BC A H W55 B AR U MPX™-2 Sl i R4
DL} Analyst 1.5 %4 4b 3 fF. @035 4 R
AgilentEclipse Plus Cj5 (2. 1 mm X 50 mm 1. D. ,
3.5 pmAifR) . WEIA ACGKAD R 0. 1% I ER-/K .



76 PN R 2 4 (B 2 RO

549 %

T AH BOA AR S BB i 3k 0. 3500 mL/min,
HERE 20 (L, B ghF 4 i B O 2. i 4 i
22 RN I (MRMD L 85 16 ESI(+),

1.5 HYREREMNE

1.5.1 R HHpH{ERENE

1.5.1.1 Im3RAE AR IEZ5Mm¥%KF 2 mL 4
AN R R ER . T 4 °C 14 000 r/min

2.0 5 min, BRI SRR R

1.5.1.2 JykfestE RA LC-MS/MS 3%
SP2086/SP2086 2. N #r XF B . 25 F1 1l K +
SP2086/SP2086 [ . %5 [ Il H% —+ PN bk X BEIR 9 £2 3%
AT, 25 R 3R] SP2086/SP2086 iR i Jit 4 = 7
Rif. WWE 1~K 2,

1.5.1.3 frifEfh & S lE R TR a0l [

OF 1ot
of 100 |
- PRLER w 90F
& 5 16. 5 80p
= 2 14 2 70
Z 'z 12, Z 60}
g 10, g s0f
= = 8 = 40
. 30
. 20 L
. 10t
0 T0 2.0 30 40 350 0
@ t/min @ 0
2.76 2.70
55t L8
50t 60T . Let
45} )
0 w S0 — 1.4}
& 40} - a2k
ERS| 3. 401 g
= 30}f = 2 1.0f
[z @ >
£ 25 s 30f Z 08}
= 20 = 50l 5 0.6F
}8 L0.27 = 045
0 W@.zlﬁﬁ 10 02}
0 o ‘ . . . 0 . ‘ . . . 0 , . . .
1.0 2.0 3.0 40 5.0 1.0 2.0 3.0 40 5.0 1.0 2.0 3.0 4.0 5.0
@ t/min @ t/min @ f/min

E1 #RaifE BE2zaLEmEmRaiLE

Fig 1 Chromatograms of samples

Fig 2 Chromatograms of blank plasma-+ samples

1A; SP2086; 1B: SP2086 acid; 1C: Internal standard; 2A: Blank plasma + SP2086; 2B: Blank plasma + SP2086 acid; 2C:. Blank

plasma-internal standard
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Fig 3 Chromatograms of samples (urine)

Fig 4 Chromatograms of blank urine+ samples

3A: SP2086; 3B: SP2086 acid; 3C: Internal standard; 4A: Blank urine+ SP2086; 4B: Blank urine+ SP2086 acid; 4C: Blank urine+

internal standard
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Fig 5

Average plasma concentration-time curves of SP2086 (A) and SP2086 acid (B)
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Table 1 Main pharmacokinetic parameters of SP2086 in plasma with a single dose
Renal dysfunction Normal renal
Parameter Mild group Moderate Severe group End stage function group p
(n=17) group (n=26) (n=6) group (n=26) (n=6)
Tmax/h 1.0740. 35 1.5040. 89 1.67+2.16 2.4242.15 1.75+1. 21 0.617 0
ti2/h 15.50+2. 83 21.9043.98* 15.00+38.76 12.30+£2.20 14.00£2. 27 0.016 9
MRT/h 12.70+2.59 13.20+1.01 10.00+£2. 29 13.90+4. 20 12.20+2. 39 —
Crax/ (ng/mL) 29.30+8.72 25.8046.01 42.704+15.60*  38.204+13.20*  20.50+7.14 0.008 4
AUCy../(h » ng/mlL) 175.0+48.0 250.0479.0* 386.0470.5* 497.04132.0* 174.0+26.4 <20.000 1
AUCy... /(h + ng/mL) 178.0449.3 254.0£79. 4~ 390.0+£71.5* 501.0+£134.0* 177.0£26.5 <0. 000 1
(Vd/F)/L 6 580.0+1740 6530.04+1590 2 750.0+1530* 1 860.04459* 5 820.0-+1 390 <20.000 1
(CL/F)/(L/b) 299.0+£82.8 213.0£66. 4" 132.0423.0" 105. 0426, 1~ 287.0+38.4 <0. 000 1
* P<C0. 05, vs. normal renal function group; Th..: Time to reach Cua; f1/2: Half-time; MRT: Mean residence time; Cpay: Peak
concentration; AUCy.: Area under time-concentration curve from 0 to last draw time; AUC;... : Area under time-concentration curve from 0 to
infinity time; Vd/F: Apparent volume of distribution; CL/F: Clearance
F 2 SP2086 BRI N FESH
Table 2 Main pharmacokinetic parameters of SP2086 acid in plasma with a single dose
Renal dysfunction Normal renal
Parameter Mild group Moderate group Severe group End stage function group p
(n=17) (n=6) (n=6) group (n="6) (n=6)
Tiax/h 1.5040. 29 2.00+0.55 1.9040. 59 3.40+1.50 2.00+1.05 0.009 4
t12/h 15.50+4.,75 21.80+2. 28" 20.1048.00 13.80+4.78 13.00+3. 64 0.018 9
MRT/h 6.20+1.25 7.80+1.13 8.00+1.39 12.5044. 87 5.80+0. 60 —
Crax/ (ng/mL) 5484177 6424132 10304312" 12704347 389+102 <20.000 1
AUC,./(h « ng/mL) 2 230+512 4 150+1 140 785042 320" 16 6002 870" 1 790£565 <0.000 1
AUC... /(h * ng/mL) 22404513 418041 150~ 7 90042 330" 16 7002 840" 1 800£567 <0.000 1
(Vd/F)/L 5144182 403+137 188480~ 62+25* 5764290 <0.000 1
(CL/F)/(L/h) 23.5046.01 12.90+4, 34" 6.71£1.55" 3.06£0.48" 30.50410. 70 <20.000 1

% P<C0.05,vs. normal renal function group; Pharmacokinetic parameters denote as table 1
£3 TEAEEBUARLETIRE MK SP2086/SP2086 BRBER P N ESHEBENEF AR
Table 3 Comparision of main pharmacokinetic parameters of SP2086 and SP2086 acid between the patients with mild (A), moderate (B) ., severe

(C), end stage (D) renal dysfunction groups and the normal renal function group (E)

SP2086 SP2086 acid
Parameter

A/E B/E C/E D/E A/E B/E C/E D/E
T imax 0.61 0. 86 0.95 1. 38 0.75 1. 00 0.96 1.71
112 1. 11 1.56 1.07 0. 88 1. 19 1.68 1.55 1. 06
Crnax 1.43 1.26 2.08 1. 86 1.41 1. 65 2.65 3.26
AUCy, 1.01 1. 44 2.22 2. 86 1.25 2.32 4. 39 9.27
AUCy.. 1.01 1. 44 2.20 2.83 1.24 2.32 4.39 9.28
Vd/F 1.13 1.12 0.47 0.32 0. 89 0.70 0.33 0.11
CL/F 1.04 0.74 0. 46 0. 37 0.77 0.42 0.22 0.10

Pharmacokinetic parameters denote as table 1

R4 SP2086 RBHHNFER

Table 4 Main pharmacokinetic parameters of SP2086 in urine with a single dose

Renal dysfunction Normal renal

Parameter Mild group Moderate group Severe group End stage function group
(n=17) (n=6) (n=26) group (n=26) (n=6)
Ae/mg 1.8140.56 1.23£0.73 0.63%+0.19 0.18+£0.15 1.8640.52
Ae¥s 4.42+1.37 2.99+1.78 1.5240. 46 0.44-+0. 37 4.53+1.27
CLg/(mL/min) 175.0+37.0 81.9437.2 27.8+10.0 5.7£3.9 180.0+52. 1

Ae% : Accumulatie excretion percentage; CLg: Renal clearance
F5 SP2086 BEIRBANNFELER

Table 5 Main pharmacokinetic parameters of SP2086 acid in urine with a single dose

Renal dysfunction

Normal renal

Parameter “ta function group

Mild group (n=7) gr(l:/lll%dﬁifi%) Sev(enre:gGr)oup gr]:i:;l ;:;Ee(;) (n:6g) !
Ae/mg 28.5045. 67 23.6049. 04 25.2045. 54 13.60+7.95 29.5045. 81
Ae% 71.70+14.3 59.50422.7 63.30+13.9 34.10420.0 74.20+14.6
CLgr/(mL/min) 220.0+51.2 105.0+64.5 54,.5+7.6 13.54+7.8 289.0473.7

Ae% and CLg denote as table 4
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