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[ Abstract] Objective To systematically evaluate the effects of tacrolimus (TAC) and
cyclosporine A (CsA) on the incidence of post-transplant diabetes mellitus (PTDM) in patients
after kidney transplantation. Methods PubMed, Embrase, The Cochrane Library, CNKI,
WanFang Data and VIP databases were electronically searched to collect randomized controlled
trials (RCTs) about the incidence of PTDM using TAC and CsA from inception to December
31st, 2022. The Chinese Journal of Organ Transplantation, Organ Transplantation and Chinese
Journal of Nephrology from January 1st to December 31st, 2022 were manually searched to avoid
missing the recent research results. Two reviewers independently screened literature, extracted
data and assessed the risk of bias of included studies. RevMan 5.4.1 software was used for Meta-
analysis. Results A total of 23 RCTs involving 5 269 patients were included, including 2 681
cases in the TAC group and 2 588 cases in the CsA group. The results of Meta-analysis showed
that compared with CsA group, the incidence of PTDM in TAC group was significantly higher
(OR=2.15, 95%CI 1.60 to 2.89, P<0.001). Subgroup analysis results showed that, the incidence of
PTDM in TAC group was higher than that in CsA group when other diagnostic criteria were used
(P<0.05), except that insulin treatment was required. The incidence of PTDM induced by TAC at
6 to 60 months was significantly higher than that of CsA, with statistical significance (P<0.05); The
incidence of PTDM caused by tachlimus combined with azathioprine (AZA) or mycophenolate
mofetil (MMF) subgroups was significantly higher than that of CsA combined with AZA or
MMF (P<0.05). However, there was no statistical difference in the incidence of PTDM between
the TAC combined with sirolimus group and the CsA combined with sirolimus group (P=0.91).
Conclusion Current evidence shows that, at 6 to 60 months after kidney transplantation, the
incidence of TAC-induced PTDM is significantly higher. The incidence of PTDM is higher in the
TAC combined with AZA or MMF group, but there was no statistical difference in the incidence
of PTDM when low-dose TAC or CsA is combined with sirolimus.

[Keywords] Tacrolimus; Cyclosporine A; Kidney transplantation; PTDM; NODAT;
Systematic review; Meta-analysis

% HH J5 Bl R 5 (post transplantation diabetes
mellitus, PTDM ) 243 B A5 UL A I A4
2003 4 [& bR _F 5 Ui th AR AR S BT OB PRI (new
onset diabetes after transplantation, NODAT ) ,
RO B E AR E R B ARG L, 2014 4E[E PR
573K NODAT 244 & PTDM!Y, PTDM &1 fin#%
HRAEARSTHE R OV . RS AR D) g2 Rk Bl A
JRYLSE I RAE I BRI 2 P

A6 5 1 1% it 410 461 77 ( caleineurin inhibitors,
CNIs) & JH T 0B B B A A S 9 HE R B, HAE
FHATL ] A 38 8 00 o) %5 0 98 G ik 117 52 4% SR B 400 ok 1
H, HAFRGYA MR (tacrolimus, TAC)
FIFMZE A (ceyclosporin, CsA) . CNIs BEA &
R B RS B HER R0, 32 = R R AE T
R, I HAETE NSNS AT e e — btk

JF25%) . TR, CNIs 3 1< 300 i 505 ) i R g / 9% 1L
T 40 i1 4% A 7 ( nuclearfactor of activated T cells,
NFAT) i, WS B 4iMm A K mome v,
Al GRS, BT PTDM AR A1
g8 MR W], PTDM & 4 % 2%~50%. PTDM i
HREN I 25 PR G R 1 ), mE
A Z M Meta 73BT HLE T TAC 5 CsA X 'E B 4H
REBF BB R, SRii% T PTDM
AR —HMEEHR, BA M Meta 5 H1 K % 1&
PTDM i2Winife . 55 FHZY . BETTE ] [R] Bd:
by it — 25 B AT B RS A AR 5 18 F TAC FlT CsA
XFF PTDM B9 A2, A58 % 304 I R
AT RGN T Meta 2087, LA MG R H
PR AR

https://ywlxbx.whuznhmedj.com/



HYIRITIR S ZE 2023 £ 6 A% 3255 6 Hf

1 AREAEE

1.1 WASHBRIRE
111 BFRER

[ AL X 13 38 ( randomized controlled trial,
RCT) , [al—M A FAT SRR
1.1.2 BFRATZ

SR EBIEZE, FiR> 128,
113 Tk

TAC 41l CsA 20 53 531l % 32 £ 4% TAC Al CsA
ENIIPHEFIRYT . AL HAD 2 —3
1.1.4 2R Fsir

PTDM &% NODAT A9 &4,
115 HeARAE

WIS S LN AE— T AT HERR . D213 6
FEB BN Z A EREBMIITT; @F %
WL TAC A CsA BEHLI e RIS 5 OBETI I 8]
< 3D HBISE; @ICIEHRBR AR TS PRI ] 114
W9, @ARYESC, Tk, @FE K RISCHK;
DER | RPFEE TR
1.2 QR R R

P LK 2 PubMed, Embase. The Cochrane
Library ., CNKI, WanFang Data 1 VIP % 4§ J¢,
HEXTERMAS EEMEH TAC S CsA
PTDM () RCT, #62 F BRIy ) 2 2022 4F 12
H31H, FTRZRE20224F1 A 1 H—12 A 31 H(H
i E AR (IVERME) A b S IR
k) . s T R R SCHR, SR 32
A A AR S A R R T A PSR R I A
§if: renal transplantation, kidney transplantation
tacrolimus, FK506. ciclosporin., cyclosporine
CsA. randomized. randomized controlled trial; 7
SO RS sl R BB, L
PubMed S, HEMAKZR MG IAE 1.
1.3 CEFIE S HARHREL

H1 2 44 WIS A0S G 18 SCHR L 2 SRR SC Eidis
IR, s, gk, R
PR 3 ZOTSEE I, AeRTORS Y
I A58 Bk 22 T LAKDFE o SCHR G 18 I 15 2% 1) 32
SCREM 2L, TEHRBR BT BAAROCHY SCik s, i —
WA, DIfiE &I MmN, SRIGRHTY)
WA EZAHE: OMARMEAGFER, W —
VB . RIS 055 QWFFERT R R BT

https://ywlxbx.whuznhmedj.com/

691

#1 kidney transplantation [Tittle/Abstract]
#2 kidney transplantation [MeSH]

#3 #1 OR #2

#4 tacrolimus [Tittle/Abstract]

#5 tacrolimus [MeSH]

#6 #4 OR #5

#7 ciclosporin

#8 ciclosporin [MeSH]

#9 #7 OR #8

#10 randomized controlled trial [Tittle/Abstract]
T e e s | ot [y ey
#12 #10 OR #11

#13 #3 AND #6 AND #9 AND #12

HE1 PubMedHj#E FE 46 2 3R &
Box 1. PubMed search strategy

B @T Witk .. SR MBEVTE R4 @R
(45 R bn S A5 RAE . O fAF XUBS DA 14 O 5
R,
1.4 MATFRERFERKBETN

H 2 24 W 55 & % B8 Cochrane T £ % RCT
() i A AU P4l T 5 ROB 1.0° 3EAf 40 ABIF 5T 1)
P far XU, ARl o, W2 if g o sl 28 =0
PR
1.5 Hit=ah

K H RevMan 5.4.1 B4 -7 8011 0. — 43
AR B R HE L (odds ratio, OR ) YE RN &,
IR 95%CL. A0 AWFFE 45 IR S B PR H
Cochran's Q KiS AT /04T, [RIEFZE & 1 2 I
SR/ & WSS R B G S B R
(P=01HF<50%) , HEHEEEERN (FE)
BB JEAT Meta 23473 A 25 WESE 45 R B A 7E ] (2
SOES e EoEZ DTN I i S 2 TR IR e B
TEHERR W] S R S B vy semm J5 R HT R ALK
N (RE) #AGEFT Meta 4387 BH 2 A9 I PR 5 5
PR A 53 A it AT Ab B, R FH <FI&] (funnel
plot ) Z3HTIETER) A 2RI 75 o
2 &R
2.1 XEkTFEimiE R &R

WK AL ARAT SRk 2 768 B, 2B AL,
YN 23 G SCTR 1O, SCHR I g AR B 2 SR DL
Bl 1.



692

T 3oL A PR R R SR A AT SR

1o FABIBAR K R HAHHE ISR

(n=2766) " (n=2)
| |
v
| S E AR (=1 778) |
v

WA BRI 1 778) |

+| HeBg (n=1742) |

A
| WA (1=36) |

HeBR (n=13):

« 45575 PTDM KRR (n=5)
- BEVTES RIS BE (n=3)

« TAC 5 CsA ¥4 (n=2)

» RHRARHTHEIRR (n=2)

s AR EERE =1

A 4

| POGEPEAHTRISCHR (n=23) |

v

HNERA R (Meta 28T 11
Xk (n=23)
B XEk itz R ER
Figure 1. Flow chart of study selection
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Table 1. Basic characteristics of the included studies

AR5 B p— TR BT E EHEERE (%) A 2515 45
HhIX TACA CsAddl  (H) TACA CsAZ TACH CsAdl  Fdtr
Campos 2002" e 2 85 8l 12 405+107 409=+123 AZA+ATG AZA+ATG @'
Charpentier 20027 BR# sy 177 177 6 447114 43.6+109 AZA+ATG AZA+ATG QP
Ciancio 2004" EKE B 41 45 12 - - SRL SRL @
Ciancio 2020 ESES I UL 42 47 216 496+18 439x23  SRL+DAC SRL+DAC (@'
Ekberg 2010""  FG#4% Ly 403 408 12 47 47 MMF+DAC MMF+DAC @
Gaber 2008'""! XE L 160 157 12 464 44.4 SRL SRL Q@
Gonwa 2003!"! EE 2 46 46 36 - - MMF MMF @
Guerra 2011 EE B 41 45 36 496+18 439x23 SRL SRL @
Hardinger 2005 J6[E  frfly 104 48 12 44 £ 13 46 + 13 THY THY @
Johnson 20007 EE  ZHub 46 42 12 499+12.6 459+126 MMF MMF @
Jurewicz 2003 B[ By 1150 117 12 - - AZA AZA @
Kim 2004"” i AL 39 37 6 - - MMF MMF @
Kim 2018"* EHE Hfu 62 55 120 38.8+92 38595 MMF MMF @
Lee 2009 BiE Hfu 62 55 60 38.8+92 385+95 MMF MMF @
Liu 2015 HE 36 36 24 42+154 43:135 MMF MMF @
Margreiter 20021 BR#l 2l 276 261 6 424+104 43.8+104 AZA AZA D@
Neylan 1998 EE  Zhao o 1230 123 12 443+140 445122 AZA AZA (X
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Table 2. Risk of bias assessment results of the included studies
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Campos 2002"° ANV HE NG EEH FEEH SEHE & ANEHE
Charpentier 2002 ANEAE PN EEH EEH S 7 NHRE
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Ciancio 2020" ANV R ANV HE IR ANV AE NTEEE w NG
Ekberg 2010"" AN W EEH EEH S 7 NHRE
Gaber 2008""! AN HE N HE EH EH SEHE 7 ANV RE
Gonwa 2003 ANV R AR ENGy:S AR S w NG
Guerra 2011 NI AE ANV R N ANV AE e 7 N
Hardinger 2005 AN AE ANAE EH EH Sk T IR
Johnson 2000 ANV R NG EEH FEEH SEHE & ANEHE
Jurewicz 2003 VN ANV R NEHE ANV AE e 7 NEHE
Kim 2004 AN AE ANAE EH EH SEAk w NI HE
Kim 2018 ANV HE NG EEH FEEH SEHE & ANEHE
Lee 2009 NI AE ANV EEH EEH SERE & NE#E
Liu 2015 FHEHLBEDL ANERE EH EH SEAE w NI HE
Margreiter 2002" R HE NG EEH FEEH SEHE & ANEHE
Neylan 19987 ANEAE PN EEH EE Sk 7 NHRE
Park 2006 AN HE NI HE ANV RE NG RE SEHE 7 ANV RE
Pirsch 1997 R HE NG EEH FEEH SERE 7 NGy
Silva 2014 AR N[y EEH EE S 7 NHRE
Torres 2018 HHAHLBEAL NG HE EH EH SEHE 7 ANV RE
Vincenti 2007" SRS ANV HE EEH FEEH SEHE & ANEHE
Wang 2000 VN ANV R NE#E ANV AE e 7 NEHE
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Campos 2002 10 a4 3 a1 3.4%
Charpentier 2002 13 177 2 177 28%
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Park 2006 11 a4 4 an 3.8%
Pirsch 1997 a0 204 B 207 5.3%
Silva 2014 71 212 45 212 8.6%
Torres 2018 9 36 2 26 25%
Yincenti 2007 62 286 a4 231 8.8%
Wang 2000 L} 24 4 32 3.0%
Total (95% Cl) 2681 2588 100.0%
Total events 417 |

Heterogeneity: Tau== 0.21: Chi¥= 43.71, df = 22 (P = 0.004); F= 50%
Testfor overall effect Z= 5.10 (P = 0.00001)

M-H. Random, 95% Cl

0.41[0.15,1.14]
0.99 [0.42, 2.33] —
2.45[1.40, 4.28]
1.68[0.71, 3.49] -
215[0.50,9.18] —
1.03[0.41, 2.56] —
2.37 [0.27, 20.89]
0.91 [0.17, 4.76]
560 [2.05,15.31]
719[0.36,144.17]
2.97[0.98, 8.77]
3.06 [0.82,10.13]
1,60 [0.41, B.23] —
2.53[0.28, 7.20]
7.59 [2.55, 22.56]
264 [0.78, 8.87] -
5.74[2.34,14.12]
1.87[1.21, 2.89]
4.00 [0.79, 20.37] -
116 [0.77,1.76] .
1.75[0.42, 7.35] —
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Figure 2. Forest plot of influence of PTDM incidence induced by TAC versus CsA
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Table 3. Results of subgroup analysis of PTDM incidence induced by TAC versus CsA

1 mATGE DR Meta G
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% ADARIE gl 182023252271 0.680 0% EE 177 (1.38, 228) <0.001
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6 4riaam 0.120 48% Eifas 1.56 (1.15, 2.12) 0.004
12 [ 2IOBI0TILI16222426281 ) 08 57% BEPL 253 (1.56, 4.10) <0.001
24~60 51211920231 0.680 0% il 1.79 (1.27, 2.53) 0.001
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Fa% 5iv] 4E=ors) 0.240 28% e 097 (063, 1.50) 0.910
) 5 2 2 T i QU023 1720.23.25-281 0.800 0% FE  1.89 (1.52, 235) <0.001
T M I 6o 1022224 0.010  67% BEHL  4.06 (295, 846) <0.001
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