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Effects of type 2 diabetes on postoperative acute renal injury and other complications of

off-pump coronery artery bypass grafting
Liu Bo, Wang Qixun,Su Jiayuan, Wang Xiaowei’
Department of Cardiothoracic surgery ,the First Affiliated Hospital of NMU , Nanjing 210029, China

[Abstract] Objective: To investigate the effects of type 2 diabetes on postoperative acute renal injury (AKI) and other
complications of off-pump coronery artery bypass grafting (OP-CABG ). Methods: Retrospectively analysed 894 cases of patients with
OP-CABG from January 2012 to September 2017 in our hospital , including 318 patients with diabetes mellitus (DM)and 576 patients
without DM. The statistical differences was analyzed using Graphpad Prism. Results: In total 894 patients of this study, there were
significant differences in serum creatinine (SCr) , glomerular filtration rate (eGFR) , and creatinine clearance (CCr) after surgery
between two groups. At 48h, SCr has the highest T-value (+=3.36)and P < 0.01. The intra-group mean of SCr was the highest at 12 h,
and the deviation showed a significant increase, while the majority of patients fell back to preoperative level at 48h. Even in some
patients, CCr, SCr and eGRF were smaller than preoperative values after coronary artery bypass surgery. Conclusion: Compared to
patients without DM, patients with DM were more prone to AKI after OP-CABG, which appeared most at 12 h after surgery and had
significant inter-group and intra-group difference in this time. Individual kidney showed a trend of deterioration or heal. In the two
groups, the process of the AKI was not parallel to the process of systemic inflammatory response. The former healed at 48 h, while the
latter continued to be aggravated.
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2 BRI (diabetes mellitus, DM ) J& 76U & A
AR ST ey PR 3R AR BIIESE , T & L e e S i
9 EAE TP 2, B TCRE IR 1) DM AR SR 2
S e i 1 R S TR B XU R R B m IS
W8 e DK AE B RS 109 5 & E , JC LA 2t B 54
(acute kidney injury, AKT) k3, X S84 A5 5 o9 Y
FER A TG BT 5 FORSEM ™, 2014 4F WHO 45
IR 2ERDM ARER 4.22 12, =18 2 AFEREINH
ik 47%" . O IUESE R DM B PR R UL AET
JE AL BB T B BT DM RSB T N B 70% 5 T
PEGETHAE 2012 4 T, 2947 740 J7 NBE 0 ML 55 98
W, i 13%H BT R Hrp S I DM AYES &
THRGRIH] . ARSI MEPR LIRS K5 FEFLAEAR (off
-pump coronery artery bypass grafting, OP-CABG ) lI| J&
AR T HAE O JB 1 IR TR — ,
BrBOZ AR E A LI 1) i, SR ARG I ARERT
TR AR R W T LR T B Ok IR 2
] 6 AR AT B . AKL2 — 4G IREE B IE,
JEFE IR (1~T d ) FIFEE (524 W) Y B IIRERAR T
R, %€ SRS IS WLEF (serum creatinine, Ser) 2/
FTH0.5 mg/d™ o XA ST B A LR BT A 4 EPIR
A IR, HAHGE TS 1O
AEW AR SRS Z AR, T kS B AR A 5 %)
B DREA R AT R

PR A ST PEAG T 2 8 DMK 56005 SR A TE
OP-CABG ARJ7 & TIRERI LM

1 X&FAFE

1.1 %

PEHL 2011 4F 12 H—2016 4E 9 H , 832 Ak 4h
56 KA T A 1) 5 3 3 000 4], Hor 5 680 9], £t
229 f4i], SE-HI4AEIS (63.8 = 8.37) %, &7 2 % DM H 3%
3274, Hirp DM B 136 491 1 AR FEREF- A% 51 5 Ik
525 RN ORI 1 RIS — FR XU 2654 ), 201 171
T 1 S 23R YT (23 41 DR s AR T N R 2
AT R ZIRIRYT)  ARAT 1 78 R A
A5 M4 RS E P2 ) T 25 HE 6~8 mmol/L, Hirp 15 41
PRI i i ek e A A s 0 AR T K T RO A S5
BLBBET, HA T AL FR R34 55, BT LAHERR i
WIERE 1.65% ) s HEH 5 B AT F B3R S 1
SOV M R SR CT 449 2 IR S AE 5 1374 Fh g o A
ARSI AR /R AE TE B R Y 5 B I D RES /S TE IR R
BRI 5 AN A OO o

YHABRAE : 27 DM : 4 P4 43I BB AR 1287 DM

(1) £ A BORR B T 5 AR A AU (i DAL 2 b2 18
MHEHR E=7.0 mmol/L () 85 o b0 i < el
9o O~ 22 I e AR Sl DR 2 1 A AR
Pt P A2 bR sl RS kg s 20 14> &
BRIR IR A T0% B A8 1 B o HERRPRUE : FR
W BE SN BE BRI T R s A B e PR Bs
AR AR IR AR R AR REA 24
SRR RN B s RS PRI IR e PR R
IESSEARY iR e A
1.2 7k
1.2.1 HHERE

A R B — IR R BOR  SREEABEER 11K,
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IR ILIRCAE AL BRI DD RER I 55 o M VR A B4
P44 2K FH Sysmex XE-2100 %4> [ 3 1fi. 40 it 43 B 1%
S e & 120 F AUS800 4 A 3l A Al 7 A A0 7E 52
o REABES 1 IRAEIE TR IPRREER 10h, T
552 HR T IR AR A IR R IKIAL 5 mL 2% A B
Byt ARG 56,1224 .48 h T W4 & 5 7 B
Pt el N BOREEER . ABER TIKHIER9
f el A ST i I 2 WU 52 AT R R
i P EMACEL 5~10 min FH7800 , 5052 I 2 10, 6
B)E.
122 FARFX

A B AR T4 L BUBCHT Il MRIETT 5~7 d,
[FJIF S SR IR B (FEF8)1 mg/kg 12h 11K,
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BOTORR B A L I 5 WIS X S AR S AR
MR I R AR T RORER B B CRbR
2 (x = ) BTG R s R R Oy Rr g W g2 21
UGS HR 2 — e Gk r A 1 1) ARG | R AR A TR
BHFEAT LA 5 SR ST FEAS ¢ A6 56K UL ¢ 20 AT R
S AFIE REE A O H I R AR ORI
1T H %8 5 eGFR 2 MDRD F {8 46 28 3 = 186X SCr-
L1544 (%) -0.203% 0.742 (1) 5. CCr
{H : [ 140-4F#8 (%) I} AR HE (kg)+ (72x ML) (Lot
Tl 0.85)

2 & 7

2.1 EBH AR LA

894 151 iB 2 (HEBR 15 AL T) A Hi— M 155 o I
1, AETF DM A B BA IWE PRI AE AT ) 5
ARG HLANAERS AR B S IO R A I
S DR ERTE e, RAGEER . EHAD
— B Gk DM A LAY R 1 L ]S
g ¥ JCH i G225 S, SRS S | H ok = Eedabn
HAEDM AL TG 242 5, T e S5 IR AT T 25R%
BN G, WL B ETEAR TP S80S i o
il AR LT B2 5 . UFBH AL AR
FEAE L Kttt A AR, oG 2422 5 o
22 ARG RIFEIEHREF
XT 894 14 i AT Bl s 5 , Horh 5 9 DM 318 441,

R1 BERET—MRERXILE

Table 1 Comparisons of general clinical data

GES Job DM 4 JEDMAH P1H
[l 894 318 576 -
AR (%) 63.80 + 8.37 64.80 + 8.16 63.30 + 8.44 0.079
HH(%) 75.6 74.8 75.7 0.220
R (kg) 68.20 = 10.8 68.20+11.2 68.18 + 10.55 0.968
HE(em) 166.05 + 0.26 166.70 + 0.43 166.30 + 0.32 0.985
BMI(kg/m®) 24.55+0.11 24.46 +0.18 24.61 +0.13 0.600
R (%) 23.4 25.1 22.7 0.170
WA (%) 29.1 28.6 29.4 0.510
JIH [ i (mmol/1) 3.19 +0.97 2.95 +0.90 3.22 +0.96 0.097
H ¥ =8 (mmol/L) 1.04 +0.32 1.03 +0.31 1.05 = 0.36 0.760
LT AN (U) 3.81 +2.42 3.88 £2.72 3.67+2.68 0.220
A EE UK VR 102K (mL) 374.45 £ 312.45 388.34 +3.73 349.52 + 298.03 0.360
TFAREHE (D) 1.69 + 1.24 171 £ 1.42 1.64 + 1.09 0.810
Wi (mmHg) 137.00 +21.21 139.00 + 23.74 136.00 + 20.55 0.007
& kE (mmHg) 83.00 + 11.22 82.60 + 12.40 83.20 + 10.94 0.032

NG T DM 576 61, A e B (AL & —ak v B o REAR
LBy R 107 550, A SR B Giit 2 7. R
JEYI 0 AT B AR 23 4], Hoh 21 4 % AR T DM
RE AR, Hor 16 (5% BREIERM T IRIBE F
AR HESRINE G225 Bl i ko2 CHERR
LAEVE AT ) 3441, DM £H 21 4], A DM 4H 13 451), 5

Ki%e P < 0.001, 22 R BEAG 22 L (5R2),
2.3 AK#1/E SCr.CCr & eGFR 8 T 4L
W4 5 % R SCr.eGFR . CCr JRTCSE 24 2%
5 TR AR R SMIE A IR Bl Dk 55 B A AR I L IR
DM 415 DM 2H 2.4 (1 SCr.eGFR . CCr 805 A W i
e AT A ¢ R 5 W] AL A ¢ 43 i R 0.866.

®2 REBEAHRENRER

Table 2 The incidence of postoperative complication (n(%) ]
Baes AL DM 4] DM Py
AKI 162(18.12) 107(33.65) 55(9.55) <0.001
T 18(2.01) 13(4.09) 5(0.87) 0.002
UHamaAR 23(2.57) 21(6.60) 2(0.35) <0.001
S 00 33(3.69) 21(6.60) 12(2.08) 0.001
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2.162.2.560.3.215.3.360, B A 5 |- F#a%h, P{EI<
0.001, G511 243 ARG . 4B B (T2, 48 hi)
W FhEFEK, X EIFE CCr & eGFR(MDRD

N AR RIFESS 1S, 5 RS AT (63 4) .
24 KJE CRP A SCr#g % AAs #
& 1 A] DL SCrARf i34 i B ) 22 5 Rl 5

®3 FAUEMANEHERAEER

Table 3 Changes in SCr of preoperative and postoperation (wmol/L)
SCr
EERill N N N 5 N
AHIT AJ56h ARG 12h RG24 h ARJ5 48 h
DM 4 75.42 +2.675 87.19 + 3.662 94.58 +4.322 93.12 + 5.257 88.15 + 6.095
JEDM 4 72.97 £ 1.549 78.96 + 1.982 83.17 +2.300 77.37 +4.789 70.63 £ 1.978
t1H 0.866 2.162 2.560 3.215 3.360
P{H 0.388 0.032 0.011 0.002 <0.001
A
#4 FARHIECCrReGFRIITAL 1507 ~ DM41SCr
Table 4 Changes in CCr and eGFR of preoperative and & 4EDMA1SCr
. — —& CRP
postoperation 2 100
) CCr( }Lmol/L) eGFR[ mL/(min-1.73 m*) | %_
il Y N S N -
AL KA R AR ARJ548h S 504
DMZH 84.85+1.55 77.84 +1.65 83.31+2.11 76.75+2.44
JEDM 86.75+0.95 9491 + 1.42 81.79 + 1.79 114.70 + 5.30
0 T T T T T T T T T 1
tfE 1.105 7.450 0.602 7.398 0 1 2 3 45 6 7 8 9 10
PIE 0.296 <0.001 0.548 <0.001 A 1E] (h)
B 150+
ObmM4
12 hiNf SCrifk E fiemn , B DfE A 22 , HAAIF DM AR 30 W E DM 4]
A SRR SRR, ELYE 24 h 48 h B AR SR Y )N, = 1004
=]
FIRIFE RN A G o3 5 B AKT TR, 280k el
ZARFK-, DECSCrfe B B AR T AT, X 5% H 3 s0-
INFIIA 5 42 5 S0 OV 27 B AE IT S0 B i 0 45
ANFF R W [R] 9 C KO & (C-reactive pro- 0
tein, CRP) 8 (376 25 TR Wi, % 1 7T Bl 0 LG R OO
N \ O 0 N O O N N U
ML I 4 SR M B e BT (B ). NSRRI RN

3 it it

BRI Z T &, 2 5 DM B 5 B0 A Sl
BEWGZ A IR R RS 28 1R
RS TFALREXTK IR R R B 2 (e v E ] (TR
AR Bk Tz R BT T R

FERATIN oA b i R, A 91 DM
EL B, A 796 2 PR A 3% B R 7E 2007—2008 4,
T 2k 5 B DML A B R 401 53k 15.5%
F19.7% ", 5] 2030 4F 1], WAL FFA 29 1.3 104N
BCR DM RE™ TS BEAGE AT LS R L i
RO M A , AR R A 5% . B CE
g A 2D =R R s bR e i
P B T REAS 4 FRE P 1 R AR R s HL B ARG

% &;@?\ oi@*\ 9&,{&“
A ARG SCr Al CRP AL 3 s B AR5 I 2H H 3 SCr A8 fh#a 34 J%
BHUE .
E1 RESheeELEs

Figure 1 Variaton trend of renal function postoperation

2007 G R 5T 60% LA 16O B E A
ARV RE B2 Y T RE AR &, HorP AT 30T 13% 1Y i 35
eGFRAET 60 mL/(min-1.73 m*), HETCAWFIEHE T
FERIE HA ST fER N R R, B IIREAR i A K
SRA A 1 ()RR O A %2 1T DML A5 I 700 iR
HAETEAR B K 55 B A AR AR S B D BE A 4
PR TR S K o A A A TR O JUE 5 1) P, X —
PGPS N 56008 B R 5 R S L% S
LA BEAR AR J5 I R A 0 R R, FEAS
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B IE_E X BAEARRS AR | B K BMILL AR
ARG B EIF R R G2 5, — s il
T B AR R L X eE o 1 IXURS: PR 2 AH 24, TS iH2#
ZE5 . AR AR FTAE fL R bRt JF TE I B 5
TheEs R, 22 B S 2 I DM 2 i 5 2 A IR
15 AEAR 5 BRI N 245490 B B S 1) XA A2 Tl U
T Hopg L e AL A AR AR TE R AT E ST
2ESE o WA PN A R i ) AR
SRICGETT2E 25, RN B R R E R R B
FAARL, AR R AR R e o AR ATPHALEE TS =
R AR AR B T 5 25 25 5%, % 8 DM R TR
5 B HEHT IR A5 B 2 L Atk X v I PR AR A
FLREAR AR N I A S S S I REA 2 H &
TUIRR X WEAR A R R —B hoardr
PR AR G I K AE & A R AT AL RS PR
AREE T RG22 5% ARAER G I EGE R E
R LA IHA DM B E MY &R B T R Al
Wi, X 5ARJE DM HE I N K i
Ji S8 A B AR N T AR B TR N T A1) 4
B3 S AR S A e AR SR A
BT BB IR R L — KA IR
20 5 RS SCr. CCR . eGFR B8 fk 434 Al %, R
BE LA I DM W0 B E ARG R S TIREAR
SR REVE I TR R AL, ELA VBT ¢ K50
AR AR A GRS A ZHRETIER
Je EHHIE S, R E ], 2808 SCr PR
J& 12 hik B =i, bRk B R AN iR T ARG
R 12 h & BT EH R 2 BN BRI R R,
R SCrE R TR ARG 48 hG Z28URE T )
REMTIR R 2 5K 5 6 h HIIRIKF, lLiE 18 ke =
B SRz 2 5 HH B B4 i CRP e B it
LRIFARIAT, JGHAE 12 h G Ab T - AR B,
R 48 h A5 A 2218 1Tk, iRl B B 2 508
HEDReC M B A . FEE IR,
SEEIR B I MLV Bl 07 2E g, BN T O AR I, AT
B LR LA 0 A i, D D B A =2 Wi i A, ki
05 4 B 25 R 0 AR A O, s T B T BB R
5o MAE XS A 1A 3850 U (2.01%) R 5
12 h 1 B T REAS a1 B R I TPE R TR TR
B[R] P9 3R 040 ) B T R AT NTRYTY i £
BOR A B IRIE 0 -3 AT ) R g T, 28 8] &0
RAEG 2, R 28 DM & IR EARG &
EEFERNGEERNZE, HDaaARRBLEER

IN(2.58%) , K FEEREAS AR RAI , FT BEAETE D
1 AH R FR 3% kAT DM ZH , 5 DM 455 BRI
SN 4 B3 BN Sh kSRR R IEAR AR RN, 15 ) K
AR AL, H P < 0.001, AB4XH T4 32 % DM
EOFTERIN 7595 AN L VAC RV N =R A o e NS R {3
Ao TS 2R TRD e 3 A G ot A Bk i A A AR A DM
S A DM 4L, 2R B8 T W LR S XUt
MBIT Z A0, XA I DM B R E— 45 SR B 16
AR B it

25 TR ARBIRITIESE T 4 I DM IR0 B
HARJG I LAE RIS GRS R 2, A I9F DM Ay E R
J5 Z RN IT AOHE S A 2 0 2 e T A O SR A,
HERIASMZERFAF 12 WG E . B4
FEUL Z RTEA TR B AR B 100, Ansi Ak Ay T 2525
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