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Acute kidney injury (AKI) post-cardiac surgeries happens as a prompt deterioration in
renal function subsequent to cardiac surgery including cardiopulmonary bypass graft surgery
(CABG). This study is aimed to evaluate the effect of intraoperative dexmedetomidine on renal
function in patients undergoing CABG by using cardiopulmonary bypass (CPB). Methods. This
Double-blinded randomized clinical trial study was performed on 58 patients who were
candidates for CABG in Namazi Hospital of Shiraz. In the dexmedetomidine group,
dexmedetomidine infusion at a dose of 0.5 ug/kg/h without a loading dose, and in the control
group placebo was initiated. After the end of surgery and ICU admission and on days 2 and 3
postoperatively, serum BUN, Cr, and eGFR levels, also urine output, Inotrope usage, and
packed red blood cells (PRBC) consumption were recorded. SPSS software 24 was used for
data analysis. Results. No significant differences were observed in any of the steps in serum
creatinine levels between the two groups (P > 0.05). A significant difference in serum BUN
levels was observed between the two groups except for the third day (P <0.05). Heterogeneity
was seen in preoperative BUN in the two groups. There was no significant difference between
the mean of eGFR in the dexmedetomidine and control groups over time (P >0.05). There was a
significant difference between the mean urine output in the two groups only on the second day
(P = 0.04). There was no significant difference in PRBC intake and inotrope usage between the
two groups (P > 0.05). Conclusion. The findings of this study indicate that dexmedetomidine
does not affect the renal function of patients undergoing coronary artery bypass graft surgery.
According to the findings, dexmedetomidine can increase the urine output of patients during
surgery. However, it has no positive effect on the postoperative period.

INTRODUCTION

Acute kidney injury (AKI) post-cardiac
surgeries happen as a prompt deterioration in
renal function subsequent to cardiac surgery. It
is determined as a considerable reduction in the
glomerular filtration rate (GFR). The incidence
of cardiac surgery-associated acute kidney
injury (CSA-AKI) is about 30% and is related
to an increase in mortality and morbidity®. The
mechanisms such as neurohormonal activation,
microembolization, hemodynamic  factors,
exogenous and endogenous toxins, metabolic
factors, ischemia-reperfusion injury,
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inflammation factors, and oxidative stress may
involve in the pathophysiology of AKI® The
use of cardio-pulmonary bypass (CPB) has
been related to changes in vasomotor tone and
decreases the renal parenchymal oxygen
tension, and increases the ischemia-reperfusion
(/R) injury. Besides, CPB activates the
systemic inflammatory response and produces
microemboli®. Cardiac surgery stimulates the
sympathetic nervous system and resulted in
releasing of epinephrine and norepinephrine
and makes hemodynamics unstable, that
detriment the renal function’. The AKI post-
cardiac surgery may lead to chronic kidney



disease, enhances mortality, decreases the
guality of life, and increases the risks of
cardiovascular event”.

Dexmedetomidine, an alpha2-adrenergic
agonist, has been revealed to decrease
anesthetic requirements, increase the stability
of hemodynamic, provide sedation, induces
anti-inflammation, and diuresis while using
preoperative in cardiac surgery®®. In a study, it
is reported that dexmedetomidine could
efficiently eliminate the increase of cocaine-
induced sympathetic activation and
vasoconstriction™. In laboratory studies, it has
been demonstrated that dexmedetomidine can
protect renal function via sympathetic system
stabilization, anti-inflammatory effects, and
weakening I/R injury***2. Several studies with
a somewhat small sample size have evaluated
the effect of dexmedetomidine on AKI after
cardiac surgeries, however, the results are
controversial**™®. Whether intraoperative use of
dexmedetomidine in patients undergoing
cardiac surgery could decrease the risk for AKI
in these patients remains uncertain. Therefore,
this study is aimed to evaluate the effect of
intraoperative  dexmedetomidine on renal
function in patients undergoing CABG by
using CPB.

MATERIALS AND METHODS

This Double-blinded randomized clinical
trial study was performed on 58 patients
younger than 70 years with coronary artery
disease who were candidates for CABG
surgery in Namazi Hospital. Patients are
randomly assigned into two groups of
intervention and control using the randomized
table which is drives from randomozation.org.
The inclusion criteria were people under the
age of 70 who were candidates for CABG
surgery and were operated by the same cardiac
surgeon with the same technique using the on
pump method and under cardiac arrest. The
exclusion criteria were emergency surgery,
redo surgery, CABG surgery along with other
cardiac  surgeries,  preoperative  kidney
problems (Cr> 1.4), use of total circulatory
arrest (TCA) during bypass, having systolic
heart failure (EF< 40), requires intra-aortic
balloon pump (IABP) postoperatively.

The study is performed as follows after
approval of the Research Ethics Committee of
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Shiraz University of Medical Sciences and
registration in the National Committee for
Ethics in Biomedical Research under the
registration number IR.SUMS.REC.1398.015
and the Clinical Trial Registration System of
Iran  under the registration  number
IRCT20141009019470N83 and  obtaining
written informed consent from patients.
Patients were admitted to the operating
room and their height and weight were
calculated. In the Supine position« they were
initially monitored by ECG, arterial oxygen
saturation (SPO2), and non-invasive blood
pressure (NIBP). Then two venous lines and
one arterial line were inserted. After routine
anesthetic  injection (a combination of
midazolam, sufentanil, pancuronium bromide,
thiopental sodium), the patients were orally
intubated and mechanically ventilated. Then,
from the internal jugular area« a Central venous
line was obtained and they were monitored for
invasive blood pressure (IBP), central venous
pressure (CVP), temperature (T), and end-tidal
carbon dioxide (ETCO2). After induction of
anesthesia in the dexmedetomidine group,
dexmedetomidine infusion at a dose of 0.5
ug/kg/h without a loading dose and in the
control group placebo (normal saline) was
initiated by the anesthesiologist, who was not
involved in the later stages of the study and
continued until the end of the operation.
Dexmedetomidine and placebo were also
prepared by another anesthesiologist who was
not involved in the later stages of the study.
Patients' demographic data including age, sex,
height, weight, BUN, Cr, Hb, HCT, and
preoperative HCT were recorded in a
questionnaire. After induction of anesthesia
heart rate (HR) and mean arterial pressure was
recorded every 15 minutes until the start of
CPB and after the end of CPB. After CPB
initiation, MAP was maintained between 50-80
mmHg, and the duration of CPB and aortic
clamp, urine output, hemofiltration, and
transfused PRBC volume were recorded in the
questionnaire. Cardioplegia composition for all
samples was identical and it was DELNIDO
Modified (sodium bicarbonate 25 mEqg/l
potassium chloride 30 mEqg/l, magnesium
sulfate 2.5 g/l, lidocaine 100 mg/l in normal
saline 4°C) and was injected into the aortic root
by the antegrade method. All patients were
treated with mild hypothermia (33-35 degrees



Celsius) during CPB and warmed to 37 degrees
Celsius after distal grafts endings. After the
end of surgery and ICU admission as well as on
days 2 and 3 postoperatively, serum BUN, Cr,
and eGFR levels were recorded in the
guestionnaire. The amount of consumed blood
and urinary output were also recorded in the
ICU. Besides, the use of nephrotoxic and
diuretic drugs was recorded, in which
nephrotoxic drugs were not used in any of the
patients and all patients were routinely given
20 mg Furosemide tablets every 12 hours after
the second day of operation.

The Cockroft-gault formula was used to
calculate eGFR (estimated glomerular filtration
rate). It is based on calculated creatinine
clearance and is calculated based on patients'
gender, weight, age, and serum creatinine.

Six patients (4 in the Dexmedetomidine
group and 2 in the control group) were
excluded due to the use of a post-operative
intra-aortic balloon pump.

Statistical analysis

SPSS software 24 was used for data
analysis .First, the results of homogeneity of
variables of age, sex, height, weight,
preoperative hematocrit, preoperative
hemoglobin, ejection fraction, mean arterial

dexmedetomidine and control groups were
demonstrated using chi-square, independent t-
test, Fisher exact test, and Mann-Whitney test.

Then, since the aim of this study was to
investigate the effect of intraoperative
dexmedetomidine on renal function of patients
undergoing coronary artery bypass graft and
cardiopulmonary bypass surgery and the renal
function of patients was measured at different
stages, the repeated-measures ANOVA was
used. It should be noted that the Kolmogorov-
Smirnov test was used to check the normality
of the variables.

RESULTS AND DISCUSSION

Results

Table 1: Shows the demographic features of
patients in dexmedetomidine and control
groups before surgery.

There was no significant difference in
terms of sex (P=0.29). There was a significant
difference between the mean age of the two
groups (P= 0.03). Therefore, the two groups

were not homogeneous in terms of age.

There was no significant
preoperative
preoperative hemoglobin,

between

mean

difference

hematocrit,

ejection fraction,

duration of mechanical ventilation in ICU, and

pressure, duration of mechanical ventilation in mean arterial pressure in both

ICU, amount of intraoperative blood received, Dexmedetomidine and control groups (P<

number of grafts, Bypass time, aortic cross- 0.05).

clamp time, and hemofiltration rate in the

Table 1: Demographic features of patients in Dexmedetomidine and control groups

Dexmedetomidine | Control P-value

Sex 0.29
Male 12 (42.9) 17 (56.7)
Female 16 (57.1) 13 (43.3)
Age, y 60.82 + 6.47 57.7 £ 6.57 0.03
Preoperative Hematocrit, % 38.28 + 4.52 40.57 £ 4,57 0.06
Preoperative Hemoglobin, g/dl 12.87 +£1.78 13.72 £1.84 0.08
Ejection Fraction 51.07 +7.25 50.83 + 8.1 0.91
Mean arterial pressure, mmHg 65.80 £ 4.21 67.47 £ 3.23 0.09
Duration of mechanical ventilation in ICU | 14.46 + 5.74 18.26 £ 10.67 0.31
Number of Grafts 3.39£0.63 3.46 = 0.68 0.67
Bypass time, min 76.86 + 86 85.40 £ 20.14 0.1
Aaortic cross-clamp time, min 40.75 + 8.83 47.40 £12.09 0.02
Hemofiltration 2017.86 + 452,19 |2683.86 +977.71 |0.01
Phosphorylcholine (PC)-coated CPB 0.77£0.14 0.85+0.15 0.52
Urine volume during bypass, ml 692.86 + 405.91 471.67 £327.13 |0.02

Data are presented as No. (%) and mean £ SD.
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There was a significant difference
between the mean variables of aortic cross-
clamp time, urine volume during bypass, and
hemofiltration in the Dexmedetomidine and
control groups (P< 0.05).

According to Table 2, no significant
differences were observed in any of the steps in
serum Cr levels between the two groups (P<
0.05). Since, the study aimed to compare the
mean serum Cr level over time in each of the
Dexmedetomidine and control groups, repeated
measures ANOVA test was used. Results
showed that the mean creatinine in the
Dexmedetomidine group (P= 0.007, F=5.48)
and in the control group (P=0.018, F=4.3) was
significantly different over time.

Table 2: Shows a significant difference in
serum BUN levels between the two groups
except for the third day (P< 0.05). Since, the
study aimed to compare the mean serum BUN
level in each of the Dexmedetomidine and
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control groups over time, repeated measures
ANOVA test was used. Results showed that the
mean BUN in the Dexmedetomidine group (F=
7.76, P< 0.001) and in the control group (F=
37.39, P< 0.001) were significantly different
over time.

According to Table 2, there was a
significant difference between the mean of
eGFR in the Dexmedetomidine and control
groups just before the intervention (p= 0.03).
Since, the study aimed to compare the mean of
eGFR in each of the Dexmedetomidine and
control groups over time, repeated measures
ANOVA test was used. The results showed that
the mean of eGFR in the Dexmedetomidine
group (F= 11.98, P< 0.001) and in the control
group (F= 7.14, P< 0.001) was significantly
different over time.

Table 2: The mean and standard deviation of serum level of Cr, BUN, and eGFR in Dexmedetomidine
and control group preoperative, 1%, 2™, and 3™ days after surgery and mean differences of
them between 1%, 2" and 3" days and preoperative

Das Cr BUN eGFR
y Dexmedetomidine | Control t-test Dexmedetomidine | Control t-test Dexmedetomidine | Control t-test
. t=-0.87 t=2.22 t=2.26

Preoperative | 0.95+0.15 0994019 P=038 18.7545.25 16.13+3.45 P= 0,03 82.78+19.8 71.66 + 1762 P=0.03
t=-0.54 t=3.84 t=143

Ist 1.04+0.14 1.07+0.26 P=058 20.36 + 6.54 14974361 P< 0,001 75.68 £ 20.08 68.04+20.43 P= 015
t=-0.07 t=2.08 t=1.69

2nd 1184021 1241041 p=047 24.07+10.37 19.53£5.19 P= 0,04 67.08 +19.69 50.59+17.1 P= 0.0
t=0.24 t=0.39 t=112

3rd 1174029 1.15£0.36 P-08 26.07+11.36 25.03+8.27 P= 069 69.4 % 20.67 25.03+8.27 P= 027

Difference

between 1st t=022 t=2.12 t=1.08

day and 0.093 +1.46 0.83+1.84 p= 083 1614589 -1.16£3.76 P 0,04 1141088 -3.62+13.37 P= 08

preoperative

Difference

between 2nd t=-0.28 t=-0.65 t=-0.65

day and 0.23+0.25 025+031 P=0T7 532+9.35 344511 P 051 -14.98 £17.02 -12.07+16.79 P= 051

preoperative

Difference

between 3rd F=548 t=-069 t=-1.32

day and 0.22+031 016+0.25 P~ 0,007 132+9.72 89+7.62 =049 -13.38 £19.08 17841281 P= 0119

preoperative

Result of

repeated F=5.48 F=43 F=1776 F=37.39 F=11.98 F=7.14

measure P=0.007 P=0.018 P<0.001 P<0.001 P<0.001 P<0.001

ANOVA

According to Table 3, there was a significant difference between the mean urine output in the two

groups only on the second day (p=0.04).
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Since, the study aimed to compare the
mean urinary output in each of the
Dexmedetomidine and control groups over
time, repeated measures ANOVA tests were
used. The results showed that the mean urinary
output was significantly different in the
Dexmedetomidine (P< 0.001, F= 48.46) and in
the control groups (F=9.80, P< 0.001).

There was no significant difference
between the mean of inotrope usage (VIS) in
the two Dexmedetomidine and control groups
(p< 0.05) (Table 3).

Results of repeated measures ANOVA
showed that the mean inotrope usage was
significantly different in the Dexmedetomidine
(P= 0.001, F= 29.03) and the control groups
(P=0.001, F=11.24) over time.

The results of repeated measures ANOVA
showed that the mean urine output in the
Dexmedetomidine (P= 0.001, F= 7.52) and in
the control groups (P= 0.008, F= 4.57) was
significantly different over time (Table 4).

According to Table 4, there was no
significant difference between the mean of

inotrope usage in the two Dexmedetomidine
and control groups (p< 0.05).

The results of the repeated measures
ANOVA test showed that the mean usage of
Inotrope was significantly different only in the
Dexmedetomidine group (P= 0.004, F= 7.42)
over time.

Discussion

AKI usually happens post-cardiac surgery
under CPB, which leads to 60% of deaths in
patients undergoing cardiac surgery’®. The
early diagnosis and intervention of AKI in
patients subjected to cardiac surgery under
CPB are essential. Hemodynamic and
inflammatory factors and I/R injury are
involving in the development of AKIY.
Dexmedetomidine, has an anti-inflammatory
effect, stabilizing hemodynamic and inhibit the
central sympathetic outflow® *. In this paper,
we analyzed the effect of intraoperative
dexmedetomidine on patients with CABG
under CPB.

Table 3: The mean and standard deviation of serum level of urinary output and Inotrope Usage in
Dexmedetomidine and control group preoperative, 1%, 2™ and 3™ days after surgery and
mean differences of them between 1%, 2™ and 3™ days and preoperative

Days Urinary Output Inotrope Usage
Dexmedetomidine Control t-test Dexmedetomidine Control t-test
1% 151.78 + 43.4 150.95+ 48.53 | t= 0.07 296+ 2.7 3.06+3.73 |[t=-0.11
P=0.94 P=0.91
2" 77.05 + 16.06 90.45+29.96 |t=-2.14 |0.59 +-.69 099+154 |t=-1.26
P=0.04 P=021
31 87.23 +£27.29 77.46 +35.96 [t=1.16 0.27 £ 0.87 061+1.73 [t=-0.93
P=0.25 P=0.35
Difference |-74.73 £47.13 |-60.49 +53.68 |t=-1.07 |-2.36 +2.36 -2.06 +3.49 | t=-0.38
between P=0.29 P=0.7
2nd and 1st
day
Difference | -64.55 + 50.47 -73.49+ 65.54 |t=-0.58 |-2.68 +2.48 -2.44 +£3.71 |t=-0.29
between P=0.56 P=0.77
3rd and 1st
day
Result of | F=48.46 F=29.8 F=29.03 F=11.24
repeated | P<0.001 P<0.001 P<0.001 P=10.001
measure
ANOVA

There was no significant difference between the mean of urine output in the two groups in any hours of
the first day (p< 0.05).
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According to the results of the effect of
intraoperative dexmedetomidine on serum Cr
level, in both groups, there was a gradual
increase in Cr level in the first and second
postoperative days compared to preoperative
level and then in the third day, a decrease was
observed in serum Cr levels. But there was no
significant difference between the two groups
in the mean serum Cr levels at a constant time
(P> 0.05). In Zhai et al. study the level of Cr
was increased significantly on the 3 day after
surgery but the level of Cr was significantly
lower in the dexmedetomidine group than in
the placebo group™. In Leino et al. study, the
perioperative creatinine clearance increased in
both groups during the study (0, 1%, 2" days),
with a significant time effect but without
significant difference between the groups'®.

According to the results regarding the
effect of dexmedetomidine on intraoperative
serum BUN level, we found that BUN in the
Dexmedetomidine group at a preoperative time
(p= 0.03), the first day after surgery (P< 0.001),
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and second day postoperatively (p= 0.04) was
significantly  higher but on day 3
postoperatively, mean BUN was not
significantly different between the two groups
(P> 0.05). In Zhai et al. study the level of BUN
was increased significantly on the 3 day after
surgery but the level of BUN was significantly
lower in the dexmedetomidine group than in
the placebo group'. Because of the
heterogeneity of preoperative BUN in the two
groups, more complete studies are needed to
conclude.

According to the results of the effect of
intraoperative  dexmedetomidine on eGFR
levels in two groups, we observed a continuous
decrease in eGFR in the first and second
postoperative days compared to preoperative.
But on the third postoperative day, there was a
slight increase in eGFR compared to the second
postoperative day, which may indicate a
possible improvement in renal function and
return to preoperative levels.

Table 4: The mean and standard deviation of serum level of urinary output and Inotrope Usage in
Dexmedetomidine and control group in hours 0, 1, 2, and 3 of the first day of admission in

ICU
Urinary Output Inotrope Usage
Hour Dexmedetomidine Control t-test eDexmedetomldm Control t-test
0 186.07 £ 101.92 200.67 +|t=-0.48 4.96 +6.07 410+541 |t=-0.57
127.25 P=0.63 P=0.56
1 231.43 £78.44 211.67 £96.21 |t=0.85 3.96 £ 4.95 3.37+525 |t=-0.44
P=0.39 P=0.66
2 189.29 + 71.75 177 +£107.87 t=0.51 2.96 +3.34 3.10+4.79 t=-0.12
P=0.61 P=0.9
3 156.79 + 60.55 145.67 + 74.45 | t=0.62 2.32+254 3.13+5.07 |t=-0.78
P=0.54 P=0.44
Difference 45.36 £ 91.06 11.00 + 104.63 | t=1.33 -1.00 £ 2.45 -0.73+2.30 |t=-0.43
between 1 and P=0.19 P=0.67
0 hour
Difference 3.21 £114.05 -23.66+ 125.41 | t=0.85 -2.00 + 3.54 -1.00+3.50 |t=-1.08
between 2 and P=0.39 P=10.28
0 hour
Difference -29.28 + 87.89 -55.00+ 122.27 |t=0.91 -2.64 £4.51 -0.96 £3.83 |t=-1.53
between 3 and P=0.36 P=0.13
0 hour
Result of F=7.52 F=4.57 F=7.42 F=1.67
repeated P=0.001 P=0.008 P=0.004 P=0.2
measure
ANOVA

The mean PRBC intake was 2.25 + 1.6 in the Dexmedetomidine group and 2.26 =+ 1.6 in the control
group. Mann-Whitney test was used to compare the means in the two groups and there was no
significant difference between the two groups (p= 0.95, z= -0.06).
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Comparing the eGFR between the two
groups at constant time, it was found that the
mean preoperative eGFR was higher in the
Dexmedetomidine group than the control
group, which was significant (P= 0.03).
Changes in eGFR were similar in both groups
and no significant difference was observed
between the two groups (P> 0.05). In Yi Jo et
al.. study, eGFR was significantly lower in the
control group than in the dexmedetomidine
group at 5 min after CPB and 2 hours after
CPB, but eGFR changes over time showed no
significant difference between 2 groups.
Compared to the value at the preoperative time,
eGFR decreased significantly at 5 min after
CPB and 2 hours after CPB and 1 day after
surgery in the control group and at 5 min after
CPB and 2 hours after CPB in the
dexmedetomidine group®.

According to the results regarding the
effect of dexmedetomidine on intraoperative
urine output in the two groups, the mean of
urinary output on the second day was lower
than the control group (p= 0.04). There was no
significant difference in mean urine output
between the two groups on the first and third
days after surgery. There was no significant
difference between the urinary outputs in the
two groups in the first three hours of admission
in the intensive care unit. Besides, there was a
significant difference between the two groups
in the rate of intraoperative urine output, which
was significantly higher in the
Dexmedetomidine group than in the control
group (p= 0.02). In Leino et al. study, a 74%
increase was observed in urinary output in the
dexmedetomidine group in the first 4h after
insertion of a urinary catheter'®. The results of
the present study showed no effect of
intraoperative  dexmedetomidine on  the
increase in postoperative urinary output, which
may even lead to a decrease in urinary output
on day 2. However, intraoperative
dexmedetomidine can lead to increased urinary
output. Zhai et al. showed that in comparison
to the control group, the urine output during the
entire process of surgery was significantly
enhanced in the dexmedetomidine group™.

According to the results regarding the
effect of intraoperative dexmedetomidine on
inotrope intake, we found that the Vasoactive-
Inotropic Score (VIS) score in the first, second,

and third postoperative days was lower than the
control group, which means lower inotrope
intake in this group. But the difference was not
significant in any of the days.

There was no significant difference
between the Dexmedetomidine and control
groups regarding the effect of intraoperative
dexmedetomidine on the packed red blood cells
(PRBC) usage. The results showed no effect of
intraoperative dexmedetomidine on
postoperative PRBC usage.

The findings of this study indicate that
dexmedetomidine has no effect on the renal
function of patients undergoing coronary artery
bypass graft surgery that is in line with some
studies and in contrast with some others. Leino
et al.. showed that intravenous
dexmedetomidine didn't change renal function
in a cohort of relatively low-risk elective
CABG patients but was related to an increase
in urinary output'. In shamaa et al.. study,
dexmedetomidine didn't affect conventional
renal functions such as serum creatinine, and
creatinine clearance, and it was related to an
increase in urinary output®. In Goksedefl et
al. study it was demonstrated that low-dose
dexmedetomidine has no cumulative effect on
urine output and renal indices including urea,
creatinine, and creatinine clearance; though, it
may positively affect renal functions following
cardiac surgery with a total daily dosage of 110
mcg of dexmedetomidine infusions without a
loading dose?. In contrast, YY et al. showed
that intraoperative infusion of
dexmedetomidine may decrease the occurrence
of AKI ™. Ji et al. revealed that post-bypass
dexmedetomidine use related to a significant
reduction in the occurrence of AKI,
particularly mild AKI in patients with a
preoperative normal renal function who
undergo cardiac surgery?’. Soliman et al.
demonstrated that the continuous infusion of
dexmedetomidine throughout cardiac surgery
has a reno-protective effect and reduced the
deterioration of the renal function in
comparison to the continuous infusion of
dopamine®. In another study by Cho et al.
perioperative infusion of dexmedetomidine
efficiently decreased the occurrence and
severity of AKI and improved results in
patients with valvular heart surgery™.
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With regard to the studies, the effect of
dexmedetomidine on renal function is
controversial and it appears that the dose and
timing of dexmedetomidine in improving
outcomes should be considered in further trials.

Conclusions

The findings of this study indicate that
dexmedetomidine does not affect the renal
function of patients undergoing coronary artery
bypass graft surgery. According to the findings,
dexmedetomidine can increase the urine output
of patients during surgery. However, it has no
positive effect on the postoperative period.
Also, according to the findings,
dexmedetomidine does not affect the use of
inotropic drugs and PRBC. Further studies are
needed to definitively determine the effect of
dexmedetomidine on the renal function of
patients undergoing CABG. Also, evaluation of
more specific renal injury indices such as 1L18,
SOD, NGAL will be very helpful.
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