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Comparison of Renal Function and Clinical Outcomes between
Diabetic and Non-diabetic Patients Underwent Off-Pump
Coronary Artery Bypass Grafting Surgery
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It is well recognized that conventional coronary artery bypass grafting (ONCAB) often leads to major organ dysfunction
including renal injury. Diabetes mellitus is a major cause of nephropathy and poor clinical outcomes. The aim of this
retrospective study was to evaluate the occurrence of adverse outcomes including renal impairment between diabetic
(n=75, DM group) and non-diabetic patients (n=72, Non-DM group) underwent off-pump coronary artery bypass
grafting surgery (OPCAB). Fasting glucose, hemoglobin Alc, fructosamine, fibrinogen and serum osmolality levels in
the DM group were higher than those of the Non-DM group at pre-operative (Pre-OP) period (P<0.05). History of
hypertension and renal impairment in the DM group was higher than that of the Non-DM group (P<0.05). Potassium
(K", blood urea nitrogen and creatinine levels were higher, whereas sodium (Na") and glomerular filtration rate (GFR)
levels were lower in the DM group than the Non-DM group at peri-operative period (P<0.05). Fasting glucose levels at
Pre-OP period had positive correlations with blood urea nitrogen and creatinine levels at peri-operative period, but negative
correlations with GFR levels at peri-operative period in the DM group (P<0.05). Incidences of renal impairment,
diuretic therapy or continuous renal replacement therapy and fever in the DM group were higher than those of the
Non-DM group at post-operative period (P<0.05). These results suggest that blood glucose level should be tightly
controlled at peri-operative period to avoid renal dysfunction in diabetic patients.
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Table 1. Demographic characteristics of the Non-DM and DM
group

Table 2. Comparison of blood pressure, diabetes indices and lipid
profiles in the Non-DM and DM group

Group Group
Variable Non-DM DM Variable Non-DM DM
(n=72) (n=75) (n=72) (n=75)
Age (year) 64.811020  63.14+8.44 SBP (mmHg) 126.59+20.22  128.59+£20.75
Gender ratio (male : female) 50:22 47 :28 DBP (mmHg) 7736%+13.12 75.71£11.16
Height (cm) 164.11£7.88  163.27+8.23 Fasting glucose (mg/dL) 111.32420.75  211.68+87.47
Weight (kg) 6531£12.16  65.63+11.62 Hemoglobin A c (%) 5.78+0.44 7.7241.54"
2: *
Body surface area (m’) i 1.7240.18 1.7240.17 Fructosamine (umol/L) 218.86+30.16  304.64+62.55
Body mass index (kg/m’) 4242415 24608355 ol cholesterol (mg/dL) 1940044609 187.10+4735
Diagnosis (case) Triglyceride (mg/dL) 141.31+11336  158.93+93.14
Unstable angina 47 (65.27%) 43 (57.33%)
LDL-cholesterol (mg/dL) ~ 116.38+39.24  109.95+36.99
NSTEMI 19(26.38%) - 21(28.00%) HDL-cholesterol (mg/dL 43201290  39.83+15.92
STEMI 6( 833%) 11 (14.66%) ~cholesterol (mg/dL) it OO
Coronary artery stenosis Data were expressed as mean =+ SD.
. i 4 * P<0.05 (compared with the Non-DM group).
LAD (%) 87.47£12.39 89.44£10.90 Abbreviation: SBP, systolic blood pressure; DBP, diastolic blood
RCA (%) 88.95+16.75 89.95+13.83 pressure; LDL, low density lipoprotein; HDL, high density lipo-
LCX (%) 85.04+15.65  86.55+11.93 protein.

Data were expressed as mean =+ standard deviation (SD) or number
of case.

There were no significant differences between the Non-DM and
DM group (P>0.05).

Abbreviation: NSTEMI, non-ST segment elevation myocardial
infarction; STEMI, ST segment elevation myocardial infarction;
LAD, left anterior descending artery; RCA, right coronary artery;
LCX, left circumflex artery.
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Table 3. Comparison of comorbidity and risk factors in the Non-
DM and DM group

Group
Variable Non-DM DM
(n=72) (n=75)

LMT disease (case) 21 (29.16%) 24 (32.00%)
Hypertension (case) 31 (43.05%) 51 (68.00%)"
Hyperlipidemia (case) 27 (37.50%) 21 (28.00%)
Smoking (case) 17 (23.61%) 19 (25.33%)
CHF (case) 11 (15.27%) 16 (21.33%)
Renal impairment (case) 11 (15.27%) 22(29.33%)°
COPD (case) 0 1( 1.33%)
History of PCI (case) 15 (20.83%) 16 (21.33%)
History of PAD (case) 2( 2.77%) 2 ( 2.66%)
History of CAD (case) 2( 2.77%) 2 ( 2.66%)
History of CVA (case) 7( 9.72%) 13 (17.33%)

Data were expressed as number of case.

*, P<0.05 (compared with the Non-DM group).

Abbreviation: LMT, left main tract; CHF, congestive heart failure;
COPD, chronic obstructive pulmonary disease; PCI, percutaneous
coronary artery intervention; PAD, peripheral artery disease; CAD,
carotid artery disease; CVA, cerebrovascular accident.
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Table 4. Comparison of biochemical and cardiac markers between
the two groups at preoperative period

Group
Variable Non-DM DM
n=72) (n=75)

Uric acid (mg/dL) 5.96+1.59 5.95+1.74
Creatine kinase (U/L) 176.14£263.11  226.50£405.19
LDH (IU/L) 417.28+210.63  488.251+347.95
BNP (pg/mL) 487.38t711.31 580.621665.96
CRP (mg/dL) 1.34+3.42 2284391
Fibrinogen (mg/dL) 342.89+114.05 441.37+111.02"
D-dimer (ug/mL) 0.84%0.85 1.22+1.48
?;gg;?;gdamy 288.80+6.02  293.3848.52"

Data were expressed as mean & SD.

*, P<0.05 (compared with the Non-DM group).

Abbreviation: LDH, lactate dehydrogenase; BNP, brain natriuretic
peptide; CRP, C-reactive protein.

Table 5. Comparison of echocardiographic parameters between the two groups at perioperative periods

Pre-OP Post-OP
Variable Non-DM group DM group Non-DM group DM group
(n=72) (n=75) (n=72) (n=75)

LVIDD (mm) 53.83+7.85 54.45+7.97 50.84+8.33 51.58%8.26
LVIDS (mm) 37.96+9.90 39.64+10.43 38.291+9.75 39.341+9.56
IVSD (mm) 9.92+1.80 9.68*t1.74 9.26%1.49 8.80t1.87
LVPWD (mm) 9.77+1.52 9.57%+1.48 9.30+1.35 8.7811.40
Aortic root (mm) 32.33£3.51 32.64£3.53 32.89+3.47 32.72+3.75
LA dimension (mm) 40.09£6.08 40.74+5.44 37.08£5.90 38.26+5.95
LA volume (mL) 64.301£20.22 66.55120.41 53.20+15.92 57.00+17.93
LVEF (%) 49.87+13.85 46.26+15.31 50.98+12.05 47.58+14.62

Data were expressed as mean & SD.

There were no significant differences between the Non-DM and DM group (P>0.05).
Abbreviation: LVIDD, left ventricular internal dimension at diastole; LVIDS, left ventricular internal dimension at systole; IVSD, inter
ventricular septum at diastole; LVPWD, left ventricular posterior wall dimension; LA, left atrium; LVEF, left ventricular ejection fraction.
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Table 6. Comparison of electrolytes, renal, and cardiac markers between the two groups at perioperative periods

Group Sampling point
Variable Non-DM (n=72)
Pre-OP PO-0.5 hr PO-24 hr PO-48 hr
DM (n=75)
. 138.52+2.79 143.40%+3.20 139.76%5.01 137.61+4.78
Na" (mmol/L) . *
137.22£3.61 141.4614.62 140.00£3.86 137.87+4.26
. 3.951+0.36 3.291+0.49 3.841+0.48 3.74%0.38
K" (mmol/L) « .
4.13£0.53 3.4610.43 3.8710.38 3.81£0.36
. 15.91£5.54 12.37%4.15 14.98+4.34 17.39£7.90
Blood urea nitrogen (mg/dL) . * x %
19.50+9.26 15.02+7.66 20.3619.98 23.31t12.54
. 0.971£0.21 0.78£0.20 0.9610.29 0.90£0.25
Creatinine (mg/dL) . " - .
1.101+0.37 0.89£0.39 1.1410.44 1.13£0.56
. 69.16124.18 87.71+26.67 72.44125.11 77.261£27.42
Cockeroft-Gault GFR (mL/min) X *
64.44123.70 80.471£30.06 63.861+25.54 67.16+28.73
MDRD estimated GFR 79.20+23.43 104.55+27.76 80.98+23.03 89.95+26.33
(mL/min/1.73 m’) 71.37421.51" 92.06+33.10° 71.74+27.02° 75.63+29.78°
o 15.81+18.60 23.72+18.84 30.00+22.43 13.48+7.31
Creatine kinase-MB (U/L)
16.92t18.41 26.35119.62 34.78148.14 14.00+10.26
. . 1.75+4.02 5.40t7.24 6.981+6.92 2.34+3.37
Cardiac troponin-I (ng/mL)
2.61+4.99 3.97+5.65 6.13£6.09 3.26£5.08

Data were expressed as mean & SD.
*, P<0.05 (compared with the Non-DM group).

Abbreviation: GFR, glomerular filtration rate; MDRD, modification of diet in renal disease study.
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Table 7. Each correlation of renal function markers with pre-operative levels of diabetic indices in the Non-DM and DM group

Diabetic index Renal function marker Sampling points
Non-DM group Pre-OP PO-0.5 hr PO-24 hr PO-48 hr
BUN 0.107 0.056 0.082 0.061
) Creatinine -0.037 -0.074 0.073 0.012
Fasting glucose
CCGFR -0.303* -0.112 -0.219 -0.197
MDRD GFR -0.234* 0.023 -0.161 -0.114
BUN -0.191 -0.203 -0.164 -0.020
. Creatinine -0.005 0.240 0.218 -0.082
Hemoglobin Ajc
CCGFR 0.083 0.017 -0.027 0.256
MDRD GFR -0.014 -0.086 -0.142 0.168
BUN 0.386 0.633* 0.695* 0.828*
. Creatinine 0.809* 0.823* 0.767* 0.810*
Fructosamine
CC GFR -0.221 -0.379 -0.408 -0.297
MDRD GFR -0.348 -0.591* -0.564* -0.442
DM group Pre-OP PO-0.5 hr PO-24 hr PO-48 hr
BUN 0.219* 0.068 0.324* 0.290*
) Creatinine 0.299* 0.258* 0.268* 0.239*
Fasting glucose
CC GFR -0.176* -0.126 -0.199* -0.218*
MDRD GFR -0.207* -0.129 -0.186* -0.238*
BUN 0.105 -0.028 0.173 0.200*
. Creatinine 0.069 0.074 0.071 0.200*
Hemoglobin A c
CC GFR -0.022 -0.002 -0.059 -0.078
MDRD GFR -0.038 -0.002 -0.062 -0.090
BUN 0.047 -0.026 0.066 0.162
. Creatinine 0.079 -0.011 0.012 0.105
Fructosamine
CCGFR -0.079 -0.023 -0.107 -0.151
MDRD GFR -0.051 0.037 -0.065 -0.114
Data were expressed coefficient rate (r).
*, P<0.05.

Abbreviation: BUN, blood urea nitrogen; CC, Cockeroft-Gault; GFR, glomerular filtration rate; MDRD, modification of diet in renal
disease study.
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Table 8. Comparison of postoperative outcomes between the two
groups

Table 9. Comparison of incidence of postoperative mortality and
complication between the two groups

Group Group
Variable Non-DM DM Variable Non-DM DM
(n=72) (n=75) (n=72) (n=75)
Operation time (min) 315.73£55.50  328.13+55.16 Mortality (case) 2( 2.77%) 2 ( 2.66%)
POMV time (hr) 16.81£16.78 17.70£14.94 Complication (case)
ICU stay length (hr) 78.15+37.22 75.80£29.01 Atrial fibrillation 7(972%)  4( 5.33%)
Hospital stay length (day) 16.58+6.89 18.05+8.31 Ventricular fibrillation 1( 1.38%) 0
Distal grafting number 4.11£1.11 4.00£0.92 PVC 5(694%)  5( 6.66%)
Flow volume of graft Atrioventricular block 0 1( 1.33%)
(mL/min) IABP insertion 1( 138%)  1( 1.33%)
LAD territory 52.261+26.92 50.22i27.99* Renal impairment 9(1250%) 22 (29.33%)’
RCA territory 5073£29.11  41.50£21.97 Diuretic therapy or CRRT 4(555%) 12(16.00%)"
LCX territory 45.85+25.21 43.98+23.24 Neurologic complication 1( 1.38%) 3 ( 4.00%)
fn?Lz)“ hrbleeding volume 677 53435121 703.23+297.55 Gl bleeding 1(1.38%)  2(266%)
PO blood transfusion (mL) Pulmonary complication 5( 6.94%) 3 ( 4.00%)
Packedredblood cell 23333438125 218.914288.91 Toxic hepatopathy 2(277%)  1(133%)
Fresh frozen plasma 180.55+388.80  148.64+219.74 Thrombocytopenia 3(416%)  2( 2.66%)
Platelet 12535412388  119.72+106.93 Deep vein thrombosis 0 L(1.33%)
Wound infection 3( 4.16%) 7( 9.33%)
Data were expressed as mean & SD. .
*, P<0.05 (compared with the Non-DM group). Fever 1( 1.38%) 7(9.33%)
Abbreviation: POMYV, postoperative mechanical ventilation; ICU, Reopen of chest 2( 1.38%) 1( 1.33%)

intensive care unit; PO, postoperative; LAD, left anterior de-
scending artery; RCA, right coronary artery; LCX, left circumflex
artery.
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Data were expressed as number of case.

*, P<0.05 (compared with the Non-DM group).

Abbreviation: PVC, premature ventricular contraction; IABP,
intra-aortic balloon pump; CRRT, continuous renal replacement
therapy; GI, gastrointestinal tract.
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