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[ ABSTRACT ] Aim  To investigate the effect of dipeptidyl peptidase-4 inhibitor ( DPP-4i) on serum creatinine
(Cr) in patients with type 2 diabetes mellitus (T2DM). Methods A systematic search was performed across data-
bases of PubMed, Embase, Cochrane Library and Web of Science, and randomized controlled trials (RCT) of DPP-4i
therapy for regulating Cr in T2DM patients was included. A fixed-effect or random-effect model was used for data fitting,
heterogeneity was quantitatively evaluated according to the index of I* | and sensitivity analysis and publication bias testing
were performed by using the standard methods. Results  After searching the database through the system, 12 RCTs
were included, with a total of 2 276 participants.  Due to the potential heterogeneity, a random effect model was used for
data fitting. DPP-4i treatment could mildly increase Cr levels in T2DM patients (WMD: 0. 15 mg/L, 95% CI; 0. 03 ~
0.27, F=18% , P=0.02), and the results showed statistical differences.  According to sensitivity testing, the results of

Meta-analysis were relatively reliable.  No publication bias was observed according to Begg’ s and Egger’ s tests.

[ EH]  2024-07-03 [fEEIEHA] 2024-07-09

[(E€mBE] FERASRRHEA (81700115 82102676)

[1EERN] M, 38 ?Jﬂ? W7 18] 90 1L R 6 25 W) B A IE T 5T, E-mail ; beibeiami @ 126. com, WAS/EF M2, Bl &
AT25 0 , B2, F 5T 1m) A R A C it AH G R il S AE IEF 57 , E-mail ; liuxinmj@ aliyun. com,,



698

ISSN 1007-3949 Chin J Arterioscler, Vol. 32, No. 8,2024

Conclusions The use of DPP-4i for hypoglycemic treatment in T2DM patients may result in mild elevation of blood Cr lev-

els.  Further multicenter studies with larger samples are needed in the future to explore the clinical significance of DPP-4i

treatment induced changes in Cr levels.
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Table 1. Baseline characteristics included in RCT

. . . Bty BML/ Cr/

= P

H—1EH E% RRiVF: "/ HbAlc/%

Jrak 8 iES, % (kg/m’) /% (mg/L)

2013 4 Okada %[0! HA PERE ST ,50 mg/d, A #, DA, 10 66.30+6.70  25.00+3.90 8.00+0.70 6.0+1.0
—RK 1% (n=18)
KAEFIEEL, 150 mg/d, Fr7), HR, 64.90£10.20 23.70+2.90 7.60+0.60 6.9+1.8
—XK1&K(n=16)

2013 4 Takihata'”’ HA PERE ST ,50 mg/d, A F, DA, 24 60.30+7.50 24.60+3.30 7.47+0.66 6.7+1.6
— K1 (n=58)
EAS SR 15 mg/d, ), EAR, 60.70£9.50 25.80+4.80 7.40+0.61  6.6%1.7
—K 1, (n=57)

2015 4F Roden %812 1] PUkEFIT 100 mg/d, 3, CAR, 76 55.10£9.90  28.20+5.20 7.85+0.79 8.9x1.2
— K1 (n=223)
ZEFH 100 mg/d, A, TR, 54.90+10.90 28.70+6.20 7.91+0.78 8.9x1.3
— K1 (n=228)

2015 4F Roden 25810 ] kST, 100 mg/d, Fr3), AR, 76 55.10£9.90 28.20+5.20 7.85%0.79  8.9x1.2
—K 1, (n=223)
EREH G, 10 mg/d, R, IR, 56.20+11.60 28.30+5.50 7.87+0.88 8.9+1.3
—K 1 (n=224)

2015 4F Roden %81 ¢ 7t ] PikESIT 100 mg/d, F3), AR, 76 55.10£9.90 28.20+5.20 7.85%0.79 8.9x1.2
—K 1K (n=223)
B IE 25 me/d, 7, TR, 53.80+11.60 28.20+5.50 7.86+0.85 9.0+1.2
—R 1R (n=224)

2016 4F Oyama %5(% HA  PA%0TT,25 ~ 100 mg/d, F5, 96 69.20+9.30 25.30+4.10 6.96x0.64 8.5+34.3
R, —K 1% (n=222)
FE5BYT (n=220) 69.50£9.20 24.90+4.00 6.96+0.55 8.6+38.6

2017 4F Hayashi 4510 HA  FEASIT,50 mg/d, Fil, HAk, 12 — R 7.55+1.64  7.7+1.7
—R1K(n=40)
ARG5S mg/d, A, IR, — 28.00+0.00 7.61x1.15 7.2x1.7
—K 1 (n=40)

2017 4F Lovshin 50" &K PEARFITT 100 mg/d, i, HR, 4 60.40+7.60 31.69+5.49 7.18+0.79  8.0+0.9
—XR1&K(n=16)
ZERIF) 100 mg/d, A, IR, 59.30+8.80 30.22+6.96 7.31x0.84 7.8+1.0

—K1k(n=16)
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2015 4F Zografou 221 A HEMSFIT,100 mg/d, 7, EAR, 24 52.00+11.20 31.60+4.60 8.10£0.80 9.3x1.7
— K2 W+ H AR, 1700 mg/d,
F, R, —K 2K (n=32)
ZHXUIR 1700 mg/d, A, EIR, 56.00+10.50 32.20+5.90 8.00+0.80 9.3+1.9
—KR2&(n=32)

2021 4F Elhini 2131 ¢ 93 PEAEF1TT,100 mg/d, H 3, IR, 12 49.10+6.99  30.00+4.85 7.25+1.18 5.9+1.6
—XR 1% (n=20)
THXUIR,2000 me/d, FF, IR, 48.00+7.33  35.60+5.51 7.43x0.65 6.0+1.8
—K2(n=20)

2021 4F Elhini Z(131P 93 AeREHIIT,100 me/d, ), AR, 12 48.30+6.66 32.10+6.08 7.74+0.94 6.7+1.6
—R2%,(n=20)
T RN, 2000 mg/d, A, AR, 48.00+7.33  35.60+5.51 7.43%0.65 6.0+1.8
—K2&(n=20)

2021 4F Narimani 250141 ) PUREFIIT 50 mg/d, A, IR, 12 58.04+7.27 27.98+3.57 7.89+0.39 10.1x1.3
—K1(n=43)
R ,50 mg/d, A, DR, 58.90+7.40 28.76+4.67 7.79+0.30 10.1x1.5

—R1&K(n=41)
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Figure 2. Assessment of bias in RCT according to the Cochrane criteria
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Table 2. Forest plot for the effect of DDP-4i on variable of Cr in subgroups of analysis
Ak T4 AR A H ZIH N BN (95% CI) /% P
X BE 2S5 LR 4 317 0.09(-0.05~0.22) 0 0.22
WwPEZ Y 8 821 0.24(0.01 ~0.48) 39 0.04
iR PEREFNT 10 1086 0.13(0.04 ~0.22) 0 0.006
A IIT 2 52 0.81(-0.55~2.17) 78 0.24
Fiti 175 1 30 <24 J§ 6 310 0.39(-0.17 ~0.95) 59 0.17
=24 J& 6 1 966 0.14(0.04 ~0.23) 0 0. 005
N RIA=PNES 4 671 0.11(-0.34 ~0.56) 0 0.63
| R A= PN 8 1 605 0.16(0.00 ~0.33) 47 0.06
HbAlc <7.5% 4 629 0.30(-0.36 ~0.97) 46 0.37
>7.5% 8 1 647 0.14(0.03 ~0.25) 11 0.01
BMI <30 kg/m2 8 2 100 0.13(0.03 ~0.22) 0 0. 008
=30 kg/m2 4 176 0.66(-0.12~1.43) 71 0.1
DPP-4i Control Mean difference Mean difference
Study or subgroup Mean SD Total Mean SD Total Weight IV, random,95%CI IV,random,95%Cl
1.1.1 Placebo
Lovshin,2017 -03 09 16 -02 09 16 37% -0.10(-0.72~0.52) —
Narimani,2021 -05 13 43 -04 16 41 3.6% -0.10(-0.73~0.53) e
Roden,2015¢ 0 09 223 -01 07 228 30.3% 0.10(-0.05~0.25) =
Zografou,2015 0.1 1.3 32 -01 1 32 4.3% 0.20(-0.37~0.77) 1
Subtotal(95%Cl) 314 317 42.0%  0.09(-0.05~0.22) *
Heterogeneity: Tau?=0.00;Chi?=0.87,df=3(P=0.83);/>=0%
Test for overall effect: Z=1.24(P=0.22)
1.1.2 Active agents
Elhini,20212 16 23 20 0 18 20 09%  1.60(0.32~2.88) _—
Elhini,2021® 16 19 20 0 18 20 1.1%  1.60(0.45~2.75) _
Hayashi, 2017 04 18 40 02 21 40 20% 0.20(-0.66~1.06) —
Okada,2013 01 11 18 01 19 16 1.3%  0.00(-1.06~1.06)
Oyama,2016 05 334 222 02 377 220 0.0% 0.30(-6.34~6.94) * >
Roden,2015b 0 09 223 -01 13 224 215% 0.10(-0.11~0.31) T
Roden,2015¢ 0 09 223 -02 09 224 27.3%  0.20(0.03~0.37) ——
Takihata,2013 03 16 58 02 17 57 39%  0.10(-0.50~0.70) e
Subtotal(95%Cl) 824 821 58.0%  0.24(0.01~0.48) o
Heterogeneity: Tau?=0.03;Chi?>=11.41,df=7(P=0.12);/>=39%
Test for overall effect: Z=2.04(P=0.04)
Total(95%Cl) 1138 1138 100.0%  0.15(0.03~0.27) »
Heterogeneity: Tau?=0.01;Chi?=13.42,df=11(P=0.27);/?=18% 2 1 5 1 2

Test for overall effect: Z=2.36(P=0.02)
Test for subgroup diferences: Chi?=1.28,df=1(P=0.26);/>=21.9%

Favours DPP-4i Favours control

[ 3. DDP-4i 3 T2DM £& Cr /K F R MHFR K E
Figure 3. Forest plot for the analysis of the effect of DDP-4i on Cr levels in patients with T2DM

Meta-analysis estimates, given named study is omitted

| Lower CI limit

Lovshin,2017
Narimani,2021

Roden,20152 k--

Zografou,2015
Elhini,20212
Elhini,2021°

Hayashi,2017
Okada,2013
Oyama,2016
Roden,2015°
Roden,2015¢
Takihata,2013

,,,,,,,,,,,,,

» Estimate

limit
!

-0.03

0.03

0.15

0.27

0.35

B 4. SRS HTIRIT DPP-4i X T2DM #2 Cr /K IR0
Figure 4. Sensitivity analysis for the effect of DPP-4i on
Cr levels in T2DM patients
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10 - Begg’s funnel plot with pseudo 95% confidence limits
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o
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Figure 5. Assessment of publication bias for estimating
the effect of DPP-4i on Cr levels
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