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Abstract
Study Objective: To determine whether postoperative cardiac surgery patients who are sedated with
dexmedetomidine have fewer atrial arrhythmias, and whether dexmedetomidine is associated with fewer
renal and more gastrointestinal (GI) complications.
Design: Retrospective study.
Setting: Urban academic hospital.
Measurements: The records of 765 postoperative cardiac surgery patients who were given
dexmedetomidine for postoperative sedation in the intensive care unit (ICU) were studied. Data from
the hospital’s Cardiac Anesthesiology database between the years 2005 and 2010 were evaluated.
Records of patients whose ASA physical status was > 4 or who were b 18 years of age were excluded
from the study. Patients who were and were not given dexmedetomidine were compared for
postoperative sedation within three days after cardiac surgery using multivariable logistic regression,
adjusting for imbalanced covariables.
Main Results: The records of 17,776 patients, including 765 cardiac patients given dexmedetomidine
for postoperative sedation in the ICU, were reviewed. Patients who received postoperative
dexmedetomidine had a lower risk of having atrial arrhythmias: (OR 0.74 (95% CI: 0.60, 0.91; P =
0.004). Dexmedetomidine was not associated with 30-day mortality (1.10, 0.40 - 3.02; P = 0.86), or
with any of the following 30-day outcomes: surgical infection (0.72, 0.36-1.42; P = 0.34), systemic
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infection (1.38, 0.93 - 2.05; P = 0.11), GI complications (1.34, 0.74 - 2.42; P = 0.33), or renal
complications (1.23, 0.70 - 2.15; P = 0.48).
Conclusions: Dexmedetomidine use after cardiac surgery was associated with a lower incidence of
atrial arrhythmias.
© 2014 Elsevier Inc. All rights reserved.
1. Introduction

Atrial arrhythmias (fibrillation, flutter), with a cumulative
incidence ranging from 10% to 50%, are the most common
cardiovascular problems after cardiac surgery [1,2]. Atrial
arrhythmias also prolong hospitalization after cardiac
surgery, markedly increasing costs in afflicted patients
[3,4]. Complications after atrial arrhythmias include hemo-
dynamic instability, cognitive impairment, thromboembolic
events, and congestive heart failure (CHF) [4–6]. Prevention
of postoperative atrial fibrillation thus would markedly
reduce morbidity and mortality.

Adequate sedation and analgesia facilitate recovery from
cardiac surgery, decrease anxiety, improve cardiovascular
stability, and facilitate mechanical ventilation. Dexmedeto-
midine is an alpha-2 adrenergic agonist used for sedation in
the perioperative setting and intensive care units (ICUs) [7].
Unique properties of the drug include analgesia, minimal
respiratory depression, and easy awakening, all of which
render dexmedetomidine an attractive sedative [7,8].

Dexmedetomidine is also sympatholytic and improves
myocardial oxygen balance, possibly reducing myocardial
ischemia [9,10]. Other cardiac actions include depression of
sinus node activity and transient atrioventricular nodal
function, which helped convert atrial and junctional
tachycardia to sinus rhythm and reduce the incidence of
tachycardia in cardiac surgery patients who were given the
drug intraoperatively and postoperatively in the ICU
[11–15]. Intraoperative use of dexmedetomidine on postop-
erative myocardial injury was also evaluated in patients
undergoing off-pump coronary artery bypass [16]. The
researchers found that postoperative myocardial injury and
arrhythmic events were decreased in dexmedetomidine
patients. A recent review has suggested as another possible
mechanism, enhancement of vagal activity via alpha-2
adrenoreceptors located at the nucleus of the tractus solitarius
[17]. Dexmedetomidine, like other alpha-2 adrenergic
agonists, has anti-inflammatory effects [18,19] that might
contribute to the prevention of atrial arrhythmias to the extent
that they are provoked by the inflammatory response to
bypass [20].

Hypotension after cardiac surgery is frequent and
influences many outcomes including mortality [21]. Hypo-
tension after cardiac surgery has been associated with
inflammatory response to bypass [22], which might be
ameliorated by the anti-inflammatory properties of dexme-
detomidine. However, dexmedetomidine is also a vasodilator
that causes bradycardia. The net effect of dexmedetomidine
on hypotension after cardiac surgery thus remains unclear. A
recent meta-analysis evaluating dexmedetomidine concluded
that it is safe and efficacious in the cardiac surgical patient
[23]. Further, dexmedetomidine in cardiac surgery was
associated with decreased mortality, time to extubation, and
hospital length of stay (LOS) [24,25].

Renal complications are also common after cardiac
surgery. Azotemia is common and occurs in 7.7% to
11.4% of patients, while acute renal failure requiring renal
replacement therapy is rarer, occurring in 1.4% to 3.7% of
patients [26–28]. Renal injury apparently results at least in
part from ischemia-reperfusion injury. In animal models,
ischemia-reperfusion injury was ameliorated by dexmedeto-
midine [29]. Clinical observations similarly suggest that
dexmedetomidine helps protect kidney function in patients
having thoracic and cardiac surgery [30]. However, the
putative effect of dexmedetomidine on renal function has yet
to be evaluated adequately.

Gastrointestinal (GI) complications are also common after
cardiac surgery. The most common GI complications are
paralytic ileus, gastric bleeding, and ischemic bowel disease
[31]. Dexmedetomidine does not improve GI motility; it
reduces gastrin and acid secretion, which in turn increases
gastric pH [32,33]. Gastric pH is thought to be an important
mediator of ventilator-associated pneumonia, suggesting that
postoperative dexmedetomidine administration may provide
a degree of pulmonary protection. However, the association
of dexmedetomidine use and either postoperative ileus or
ventilator-associated pneumonia remains to be determined.

Thus, there are compelling reasons to believe that
administration of dexmedetomidine to postoperative cardiac
surgery patients may decrease atrial arrhythmias, protect the
kidneys, and reduce GI morbidity. The primary goal of this
study was to evaluate the association of postoperative
dexmedetomidine administration with atrial arrhythmias in
adult cardiac surgical patients. Secondary goals were to
evaluate the effect of postoperative dexmedetomidine
sedation on vasopressor use, surgical and systemic infec-
tions, GI complications, kidney function, and 30-day
mortality after cardiac surgery.
2. Materials and methods

With approval of the Cleveland Clinic Institutional Review
Board, data from the Perioperative Health Documentation



Table 1 Description of atrial arrhythmia and 30-day surgical morbidities

Outcome Description

Atrial arrhythmia Atrial arrhythmia requiring treatment. Includes atrial fibrillation, atrial flutter, SVT,
and premature atrial contractions.

Systemic infection
fungemia Patient has fungal infection, treated with antifungal medication. Documented by I.D.
bacteremia Bacteria grown from blood cultures, treated with appropriate therapy. Must be

documented by I.D.
line sepsis Documented by I.D. or ICU team in progress notes, alongwith positive line culture tips.
sepsis syndrome Sepsis with evidence of altered organ perfusion. Must be documented by I.D. or ICU

service. May be expressed as tachycardia, fever, or hypothermia; tachypnea; and
evidence of inadequate organ perfusion.

septic shock A sepsis syndrome characterized by hypotension (SBP b 90 mmHg or decrease from
baseline SBP N 40 mmHg). Patient should have increased CO. BP is responsive to
fluids and drugs.

Surgical site infection
empyema Collection of purulent material in pleural space. Positive diagnosis occurs when chest

tube is inserted in pleural space, with positive cultures grown from chest tube drainage.
endocarditis Developed postoperatively. Fever should be N 38° C. Requires an organism isolated

from the culture of the valve or vegetation, or two of the following with no
recognized cause:

1) positive culture on gram stain.
2) valve vegetation seen during valve surgery.
3) evidence of new vegetation on echocardiogram.

mediastinitis Sternal click, open sternal wound, drainage from the mediastinal incision, with
elevated temperature. Sternal click alone does not qualify. Patient is returned to OR
with operative note diagnosing mediastinitis or sternectomy with muscle flap grafts
to the affected area. Diagnosis should include organism isolated from the cultures
along with elevated temperature, elevation of WBCs, and institution of antimicrobial
therapy, possibly Betadine irrigation of the area.

sternal wound infection Sternal wound infection other than mediastinitis, documented with positive cultures,
requiring intervention.

wound Excludes mediastinal wounds. Purulent drainage with positive cultures and
institution of therapy. Wound may dehisce or be opened by surgeons.

GI complication
GI bleed Patient has decrease in Hct of 3% and positive NG aspirate for occult blood or coffee

ground aspirate, melena, and institution of appropriate therapy for GI bleeding.
ileus Patient presents with absence of bowel sounds, distended abdomen requiring NG

tube insertion, hypotension, and abdominal pain with positive flat plate of the
abdomen on or after third postoperative day.

Respiratory complication
pneumonia Documented by I.D. Patient presents with fever N 38° C, elevation of WBCs,

increased sputum production, and infiltrate on chest radiograph, which does not clear
in 24 hours and has positive sputum culture.

adult respiratory distress syndrome Acute onset with clinical diagnosis of PaO2 b 60 mmHg, significant infiltrate on
radiograph, consistent with diagnosis, decreased lung compliance b 0.5 mL/cm H20.
Documented by I.D. team, ICU team, chest radiograph.

aspiration pneumonia Clinical diagnosis requires documented episode of aspiration and infiltrate on chest
radiograph consistent with diagnosis.

atelectasis Significant atelectasis documented in progress notes or by chest radiograph, with
institution of appropriate therapy of IPPB, incentive spirometry, or bronchoscopy for
removal of a mucus plug.

bronchospasms Documented in the progress notes. Patient presents with wheezing requiring
treatment with a bronchodilator.

respiratory distress/insufficiency Patient requires one or more of the following: (1) FIO2 ≥ 80% for ≥ 24 hours, (2)
mask CPAP, (3) intubation

respiratory failure Patient's PaCO2 N 50 mmHg and patient requires reintubation.
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Table 1 (continued)

Outcome Description

Renal complication
dialysis start Date the time of patient’s first cannulation for dialysis. Do not include patients

receiving dialysis preoperatively.
anuria Record the first date when patient's urine output decreases b 0.5 mL/kg/8 hrs or first

date when patient is diagnosed as anuric by Renal service. Excludes preoperative
dialysis patients. Reference ranges listed below:
40–50 kg: 160–199 mL
50–60 kg: 200–239 mL
70–80 kg: 280–319 mL
80–90 kg: 320–359 mL
90–100 kg: 360–399 mL

SVT=supraventricular tachycardia, I.D.= Infectious Disease service, ICU=intensive care unit, SBP=systolic blood pressure, CO=cardiac output, BP=
blood pressure, OR=operating room,WBCs=white blood cells, GI=gastrointestinal, Hct=hematocrit; NG=nasogastric, PaO2=partial pressure of oxygen,
IPPB=intermittent positive pressure breathing, FIO2=fraction of inspired oxygen, CPAP=continuous positive airway pressure, PaCO2=partial pressure
of carbon dioxide.
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System, which were acquired for the years between 2005 and
2010, were studied. Data were prospectively collected in
standardized fashion according to strict definitions of
preoperative characteristics, intraoperative information, and
postoperative outcomes. The Perioperative Health Documen-
tation System contains data on nearly all patients who had
surgery at the main campus of our institution. The System
integrates preoperative variables (eg, demographics, baseline
conditions), intraoperative variables (via our electronic
anesthesia system), and postoperative outcomes including
ICD-9 billing codes. Dexmedetomidine was most commonly
used for respiratory failure, difficulty in weaning, alcohol
abuse, agitation, or delirium.

We compared prespecified potential confounders (a total
of 37) between cardiac patients who received dexmedeto-
midine for postoperative sedation in the ICU and patients
who did not, using absolute standardized differences (ASDs;
defined as the absolute difference in means or proportions
divided by the pooled standard deviation). Any variable with
an ASD greater than 0.1 was considered as imbalanced
[ie, dexmedetomidine and propofol groups are more than 0.1
pooled standard deviations (SDs) different], and, unless
specified, was adjusted in all the analyses.

2.1. Primary analysis

Patients receiving dexmedetomidine and propofol for
postoperative sedation for atrial arrhythmia within three days
after cardiac surgery were compared using multivariable
logistic regression, adjusting for any imbalanced covariables.
In addition, a sensitivity analysis was conducted, in which all
37 prespecified potential confounders were considered for
inclusion in the multivariable logistic model through the use
of backward selection (with alpha-to-stay conservatively set
at 0.25). Atrial arrhythmia was defined as the occurrence of
atrial fibrillation, atrial flutter, re-entrant supraventricular
tachycardia, and premature atrial contractions (Table 1).
2.2. Secondary analyses

Patients receiving dexmedetomidine and propofol were
compared in binary secondary outcomes (including use
of vasopressors, surgical and systemic infections, GI and
renal complications, reintubation, and 30-day mortality),
using multivariable logistic regression. The use of
postoperative vasopressor and inotropic treatments was
defined by the use of vasopressin, dopamine, epinephrine,
or phenylephrine on the day of surgery or on the first
postoperative day.

Surgical site infection was defined as a collapsed
composite (any vs none) of empyema, endocarditis,
mediastinitis, sternal wound, and wound infections; systemic
infection was defined as a collapsed composite of fungemia,
bacteremia, central line sepsis, sepsis syndrome, and septic
shock. Gastrointestinal complication was defined as bleeding
and/or ileus. Renal complication was defined as dialysis and/
or anuria. Each outcome (except vasopressor use) was a
30-day outcome (Table 1).

Dexmedetomidine and nondexmedetomidine patients
were compared for initial ICU LOS and ICU readmission
using Cox proportional hazard regression and logistic
regression, respectively. Initial ICU LOS was defined as
the interval from operation to initial discharge from the ICU.
Discharges for patients who died in the ICU were considered
as failures in the analysis, with time censored at the
longest observation.

The percentage change in serum creatinine from baseline
to the maximum observed postoperative value within three
days was compared between the dexmedetomidine and
nondexmedetomidine groups univariably by Wilcoxon test
and multivariably by analysis of covariance on ranks (the
data were not normally distributed, and a log-transformation
was not possible since negative values were included).

SAS software version 9.2.2 (SAS Institute, Cary, NC,
USA) and R software version 2.12.0 (The R Foundation for
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Statistical Computing, Vienna, Austria) were used for all
statistical analyses.
3. Results

Data from 18,064 patients in the Cardiothoracic Anesthe-
sia patient registry were acquired between 2005 and 2010.
Patients who were ASA physical status > 4 or who were b 18
years old were excluded; therefore, 17,776 patients remained
in the analyses, including 765 cardiac patients who received
dexmedetomidine for postoperative sedation in the ICU
(dexmedetomidine group), and 17,011 cardiac patients who
did not receive dexmedetomidine (nondexmedetomidine
group) (Fig. 1).

The dexmedetomidine and nondexmedetomidine groups
were similar in prespecified potential confounders (Table 2).
However, on average, patients who received dexmedetomi-
dine were younger, more likely to be male, have a higher
body mass index, higher hematocrit and albumin concentra-
tions, to have undergone an aortic valve repair procedure,
have lower values of blood urea nitrogen, and to have a
shorter surgery. They were also less likely to have a history
of CHF, history of hypertension, history of carotid disease,
history of atrial fibrillation, and diabetes mellitus (standard-
ized difference of 0.1 or more). Unless specified, each of
these imbalanced factors was adjusted for in all the analyses.

The univariable (unadjusted) observed incidence of the
collapsed atrial arrhythmia within three days after cardiac
surgery was 16.3% (125/765) in the dexmedetomidine group
Fig. 1 Flow
and 16.2% (2,749/17,011) in the nondexmedetomidine
group. After adjusting for the above-mentioned imbalanced
factors, having received dexmedetomidine for postoperative
sedation was associated with decreased risk (OR 0.74; 95%
CI: 0.60, 0.91; P = 0.004) for atrial arrhythmia as compared
with not having received dexmedetomidine. In addition, the
sensitivity analysis, in which all 37 prespecified potential
confounders were considered for inclusion through the use of
backward model selection, showed very similar results (OR,
95% CI: 0.76, 0.62 - 0.94; P = 0.01).

Dexmedetomidine for postoperative sedation was associ-
ated with increased risk (OR 1.65; 95% CI: 1.27, 2.14; P b
0.001) of being reintubated. However, receiving dexmede-
tomidine for postoperative sedation was not significantly
associated with the use of any vasopressor treatments on the
day of surgery or the first postoperative day (0.95, 0.81 -
1.13; P = 0.57). Postoperative sedation with dexmedetomi-
dine also was not associated with 30-day mortality (1.10,
0.40 - 3.02; P = 0.86), or with any of the following 30-day
outcomes: surgical infection (0.72, 0.36 - 1.42; P = 0.34),
systemic infection (1.38, 0.93 - 2.05; P = 0.11), GI
complications (1.34, 0.74 -2.42; P = 0.33), or renal
complications (1.23, 0.70-2.15; P = 0.48; Table 3).

Postoperative sedation with dexmedetomidine was sig-
nificantly associated with prolonged ICU stay (P b 0.001;
Table 3). Dexmedetomidine patients were 14% less likely
[OR 0.86 (95% CI: 0.80, 0.92)] to be discharged from the
ICU at any given postoperative time point than other
patients. However, receiving dexmedetomidine was not
statistically associated with ICU readmission (OR, 95% CI:
0.96, 0.72-1.29; P = 0.79).
diagram.

image of Fig.�1


Table 2 Demographics and preoperative and intraoperative
characteristics

Factor DEX group
(n=765)

NonDEX group
(n=17,011)

D a

Demographics
age (yrs) 58 ± 15 63 ± 14 −0.33
gender, male (%) 70 66 0.10
body mass index
(kg/m2) b

28 [25, 32] 27 [24, 31] 0.10

race, Caucasian (%) c 89 90 −0.04
Medical history
congestive heart
failure (%)

21 28 −0.17

arrhythmia (%) 12 14 −0.08
COPD/asthma (%) 13 12 0.04
hypertension (%) 63 69 −0.11
vascular surgery
dilatations (%)

5 5 −0.02

vascular heart disease
(%)

11 11 −0.01

carotid surgery (%) 4 4 −0.02
carotid disease (%) 11 15 −0.10
stroke (%) 6 8 −0.08
atrial fibrillation (%) 18 23 −0.12
atrial flutter (%) 1 2 −0.03
ventricular
tachycardia (%)

2 2 −0.03

ventricular fibrillation
(%)

0 1 −0.05

junctional (%) 0 0 −0.01
ETOH (%) 14 11 0.09
dialysis (%) 1 2 −0.07

Preoperative
smoking current/ever
(%)

51 50 0.02

myocardial infarction
(%)

0.08

none 80 77
b1 wk 7 8
N1 wk, b 3 mos 4 4
N6 mos 6 7
3-6 mos 4 3

Diabetes (%) 0.12
none 81 76
diet-controlled
diabetes

1 2

insulin-dependent
diabetes mellitus

8 9

noninsulin-
dependent
diabetes mellitus

10 13

ASA physical status
(%) d

0.07

1 0 0
2 1 0
3 17 18
4 82 81

cardio shock (%) 1 1 −0.04
endocarditis (%) 2 3 −0.04

Table 2 (continued)

Factor DEX group
(n=765)

NonDEX group
(n=17,011)

D a

hematocrit (%) 42 [38, 45] 41 [37, 44] 0.19
blood urea nitrogen
(mg/dL)

18 [15, 22] 19 [15, 24] −0.14

creatinine (mg/dL) 1.0 [0.8, 1.2] 1.0 [0.8, 1.2] −0.08
albumin (U/L) e 4.3 [4.0, 4.6] 4.2 [3.8, 4.5] 0.19
bilirubin (mg/dL) e 0.6 [0.4, 0.8] 0.6 [0.4, 0.8] −0.07

Intraoperative
duration of surgery
(hrs)

5.8 [4.8, 6.9] 6.1 [5.1, 7.3] −0.18

aortic valve replace
(%)

32 35 −0.06

aortic valve repair (%) 4 2 0.12
mechanical valve
replace (%)

10 10 −0.03

mechanical valve
repair (%)

22 22 0.00

tissue valve replace/
repair (%)

7 9 −0.06

Summary statistics are presented as % of patients, means ± SD, or
medians [Q1, Q3], respectively, for factors, symmetric continuous
variables, and skewed continuous variables.
DEX=dexmedetomidine, COPD=chronic obstructive pulmonary dis-

ease, ETOH=ethyl alcohol.
a D=standardized differences, defined as the difference (Dex –

nonDex) in means or proportions divided by the pooled standard
deviation, assessed the covariable balance between patients who
received Dex in the intensive care unit after cardiac surgery to patients
who did not receive Dex on potentially confounding variables. D N 0.1
indicates slight imbalance.

b 0.3% of patients had missing values.
c 7.9% of patients had missing values.
d 0.2% of patients had missing values.
e 1.2% of patients had missing values.
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The percentage change in serum creatinine was statistically
different between the dexmedetomidine group (median, 1st - 3rd
quartiles: 0%, −10% to 20%) and the nondexmedetomidine
group (0%, −11% to 17%) (P b 0.001 both univariably and
multivariably; Table 3); however, the difference was not
clinically important. In addition, no significant group differences
were found for either mean or SD of postoperative glucose
within 48 hours postoperatively (Table 3).
4. Discussion

Atrial arrhythmias typically present two to 4 days after
cardiac surgery, with the peak incidence being on the second
postoperative day. Our incidence of atrial arrhythmias (16%)
was lower than what was previously reported in the literature
(16% - 50%). However, our registry is restricted to the initial
72 hours of critical care. Atrial arrhythmias within 72 hours in
patients who were already discharged to the ward would have
beenmissed, alongwith arrhythmias that started after 72 hours.



Table 3 Comparisons of postoperative outcomes in cardiac patients who received dexmedetomidine (Dex group) and those who did not
(NonDex group) for postoperative sedation in the ICU

Outcome Dex group
(n=765)

NonDex group
(n=17,011)

Estimated association
(95% CI) ⁎(Dex/NonDex)

P-value ⁎,†

Primary outcome Odds ratio
atrial arrhythmia (%) 16.3 16.2 0.74 (0.60, 0.91) 0.004

Secondary outcome
vasopressor use (%) a 32.8 38.6 0.95 (0.81, 1.13) 0.57

30-day outcome
mortality (%) 0.5 0.8 1.10 (0.40, 3.02) 0.86
surgical infections (%) b 1.3 2.3 0.72 (0.36, 1.42) 0.34
systemic infections (%) c 3.8 4.2 1.38 (0.93, 2.05) 0.11
GI complication (%) d 1.6 1.7 1.34 (0.74, 2.42) 0.33
renal complication (%) e 1.8 2.5 1.23 (0.70, 2.15) 0.48
ICU readmission (%) 7.1 8.3 0.96 (0.72, 1.29) 0.79

Hazards ratio
Initial length of ICU stay (days) f 1 [1, 4] 1 [1, 3] 0.86 (0.80, 0.92) b0.001 ‡

Ratio of median
% change of serum creatinine g 0 [−10, 20] 0 [−11, 17] - b0.001 §
Postop glucose within 48 hrs h

mean (mg/dL) 132 [123, 143] 134 [124, 145] 0.99 (0.97, 1.0) 0.02
standard deviation (mg/dL) 27 [21, 37] 27 [20, 36] 1.05 (1.0, 1.09) 0.04

A collapsed composite of the following complications within 30 days postoperatively:
a Use of any of the following treatments including vasopressin, dopamine, epinephrine, and phenylephrine on the day of surgery or on postoperative

(postop) day 1.
b empyema, endocarditis, mediastinitis, sternal wound, and wound infections;
c fungemia, bacteremia, line sepsis, sepsis syndrome, and septic shock;
d bleeding and ileus;
e dialysis and anuria.
f Duration of intensive care unit (ICU) stay from operation to initial discharge from the ICU. Summary statistics were medians [Q1, Q3] for live

discharge only. Three Dex group (0.4%) and 129 (0.8%) NonDex group patients died in the ICU. Discharges for those patients were considered failures in
the analysis, with time censored at the worst observation.

g Percent change in serum creatinine from baseline to the maximum observed postoperative value within 3 days.
h Patients with at least 5 postoperative glucose measurements were included (Dex group, 364 pts; NonDex group, 9,483 pts). The analysis was adjusted

for all 37 prespecified potential confounders listed in Table 1, using analysis of covariance after logarithmic transformation.
⁎ For individual respiratory complications, confidence intervals and P-values were adjusted for multiple comparisons using the Bonferroni correction.

P b 0.007 was considered statistically significant (ie, 0.05/7).
† All analyses (except for glucose comparison) were adjusted for age, gender, body mass index, history of congestive heart failure, hypertension, carotid

disease, atrial fibrillation, diabetes mellitus, hematocrit, blood urea nitrogen, albumin, duration of surgery, and aortic valve repair procedure, by logistic
regression unless specified;

‡ Cox proportional hazard regression, and
§ analysis of covariance on ranks.
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Sedation with dexmedetomidine after cardiac surgery was
associated with a lower risk of atrial arrhythmias. A
reduction in arrhythmia risk is consistent with what little
data are available in cardiac surgery patients. For example,
one recent retrospective analysis of 16 patients reported
significantly less atrial fibrillation in patients receiving
dexmedetomidine.1 Similarly, there was a significant
decrease in the incidence of supraventricular arrhythmias
from 25% to 6% when dexmedetomidine infusions were
initiated after anesthesia induction and continued for almost
two days; however, the trial was restricted to just 52 children,
1 Narisawa A, Nakane M, Onodera Y. Can dexmedetomidine reduce
atrial fibrillation after Cardiovascular Surgery? [Abstract]. Presented at the
annual meeting of the American Society of Anesthesiologists, Chicago,
Oct. 15–19, 2011. 2011:A107. www.asa-abstracts.com
and only 32 children received dexmedetomidine who had
cardiac surgery [34]. A recent meta-analysis included 11 trials
and determined decreased odds of ventricular tachycardia that
were similar to our results. However, none of the trials was
designed primarily to evaluate atrial arrhythmias [23].

In contrast, a recent meta-analysis [35] evaluating
randomized trials of dexmedetomidine use in adult ICU
patients showed no beneficial effect on atrial arrhythmia.
However, the analysis included only general ICU patients,
who have a lower risk of atrial arrhythmias than postcardiac
surgery patients. The analysis included a total of 8 studies
and thus was probably underpowered for atrial arrhythmias,
especially as arrhythmias were not the primary outcome.

Continuous infusion of dexmedetomidine has been associ-
ated with stable hemodynamics, with significant hypotension
observed only in hypovolemic or vasoconstricted patients [36].

http://www.asa-abstracts.com
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Nonetheless, combinations of dexmedetomidine and sympa-
tholytic or parasympathomimetic medications may lead to
bradycardia and/or hypotension. Studies evaluating hemody-
namic effects of dexmedetomidine in cardiac surgery have
published conflicting results, with some reporting that the
incidence of hypotension was no worse while others reported
significant decreases in blood pressure and enhanced require-
ment for vasopressors [13,37]. Vasopressor use was similar in
the two groups, which suggests that careful titration of
dexmedetomidine in patients recovering from cardiac surgery
does not worsen hemodynamic stability.

Alpha-2 adrenoceptor agonists reduce GI motility, which
contrasts with other sedatives such as propofol, which do not
[38,39]. Decreased gastric motility in the perioperative
setting causes ileus and possibly increases infection risk
due to overgrowth and translocation of bacteria. On the other
hand, dexmedetomidine reduces gastrin and acid secretion,
thus increasing gastric pH, which is presumably beneficial
[33]. The incidence of composite GI complications (bleed-
ing, ulcers, and ileus) was similar in each of the groups.
However, little statistical power exists for these outcomes
since the incidence was low at 1.6% versus 1.7%.

Dexmedetomidine down-regulates inflammatory media-
tors, and improves survival in animal models of sepsis [40].
In humans, alpha-2 agonists decrease cytokines such as
TNF-alpha, IL-1, and IL-6 in the perioperative period and
possess immunomodulating effects by decreasing these
cytokines, and therefore may be associated with fewer
postoperative complications, including infection [18]. No
differences in wound or systemic infections occurred,
presumably because other factors dominated.

Mild to moderate kidney injury is common after cardiac
surgery, although renal replacement therapy is rarely
required [26–28]. The incidence of anuria or need for new-
onset dialysis was rare. There was a significant increase in
serum creatinine during surgery, but not by a clinically
important amount. However, a recent retrospective study
demonstrated a significantly lower incidence of acute kidney
injury [41].

The most important limitation of the study was its
observational design. Consequently, the decision to use
dexmedetomidine or another sedative was not randomly
allocated; dexmedetomidine infusions are most often used in
patients with respiratory failure, weaning difficulty, alcohol
abuse, agitation, or delirium. Our results were consistent with
the theory that patients given dexmedetomidine were sicker
than those who were sedated with other drugs.

We used multivariable analysis to adjust for intergroup
differences in potential confounding factors, but this
approach is effective only for known confounders that are
accurately characterized in our registry. The list of available
confounders was surely incomplete. The extent to which
selection bias and confounding contribute to the conclusions
remains unknown, but could well be substantial.

The registry does not include exact dexmedetomidine
dose given or even duration of use. Presumably, though, the
drug was titrated based on clinical estimate of need. Doses
surely varied both from patient to patient, and over time in
individual patients. Higher doses may have been associated
with greater benefit, or more toxicity. Finally, only 765
patients were given dexmedetomidine. This number provides
adequate power for atrial arrhythmias, and marginal or
inadequate power for rare secondary outcomes.

In summary, dexmedetomidine sedation was not associ-
ated with increased vasopressor use, surgical or systemic
infections, GI complications, kidney-related complications,
or 30-day mortality after cardiac surgery. However,
dexmedetomidine use was associated with a lower risk of
new-onset atrial arrhythmias. Atrial arrhythmias are common
and may cause substantial morbidity.
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