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Abstract: 

Background - Dexmedetomidine is commonly used after congenital heart surgery and may be 

associated with a decreased incidence of post-operative tachyarrhythmias. Using a large cohort 

of patients undergoing congenital heart surgery, we examined for an association between 

dexmedetomidine use in the immediate post-operative period and subsequent arrhythmia 

development.  

Methods and Results - A total of 1,593 surgical procedures for congenital heart disease were 

performed. Dexmedetomidine was administered in the immediate post-operative period after 468

(29%) surgical procedures. Compared to 1,125 controls, the group receiving dexmedetomidine

demonstrated significantly fewer tachyarrhythmias (29% vs. 38%, p<0.001), tachyarrhythmias

receiving intervention (14% vs. 23%, p<0.001), bradyarrhythmias (18% vs. 22%, p=0.03) and 

bradyarrhythmias receiving intervention (12% vs. 16%, p=0.04). After propensity score 

matching with 468 controls, the arrhythmia incidence between groups became similar: 

tachyarrhythmias (29% vs. 31%, p=0.66), tachyarrhythmias receiving intervention (14% vs. 

17%, p=0.16), bradyarrhythmias (18% vs. 15%, p=0.44) and bradyarrhythmias receiving 

intervention (12% vs. 9%, p=0.17). After excluding controls exposed to dexmedetomidine at a

later time in the hospitalization, dexmedetomidine was associated with increased odds of 

bradyarrhythmias receiving intervention (odds ratio [OR] 2.18, 95% confidence interval (CI) 

1.02 – 4.65). Furthermore, there was a dose-dependent increase in the odds of bradyarrhythmias 

(OR 1.04, 95% CI 1.01 – 1.07) and bradyarrhythmias receiving intervention (OR 1.05, 95% CI 

1.01 – 1.08). 

Conclusions - While dexmedetomidine exposure in the immediate post-operative period is not 

associated with a clinically meaningful difference in the incidence of tachyarrhythmias after 

congenital heart surgery, it may be associated with increased odds of bradyarrhythmias.  

Keywords: pediatric, heart defects, congenital, arrhythmia, surgery  
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Post-operative arrhythmias are a common complication after cardiac surgery for congenital heart 

disease, with a reported incidence of up to 50%.1-4 Post-operative tachyarrhythmias are often 

poorly tolerated in this patient population, causing significant hemodynamic instability and are 

associated with increased early post-operative morbidity and mortality.4-7 The management of 

these arrhythmias can present a challenge, as antiarrhythmic therapies may be ineffective and/or 

associated with significant adverse effects.

Dexmedetomidine is a selective alpha2-adrenergic agonist that provides sedation, 

anxiolysis and analgesia with minimal to no respiratory depression. As a result it has become 

widely used in a variety of settings, including the peri-operative period for congenital heart 

surgery.8-11 Dexmedetomidine acts as a peripheral parasympathomimetic and a central 

sympatholytic, decreasing both heart rate and blood pressure.8-11 Furthermore, dexmedetomidine

has been shown to depress sinus and atrioventricular node function in children undergoing 

intracardiac electrophysiology studies.8, 10 Previous studies have suggested that post-operative 

dexmedetomidine use may decrease the incidence of tachyarrhythmias after congenital heart 

surgery, but have also raised concerns over the development of bradyarrhythmias as an adverse 

effect.5, 8-13

Our primary objective was to evaluate the association between dexmedetomidine

administration in the immediate post-operative period and the development of subsequent post-

operative tachyarrhythmias in a large cohort of patients undergoing congenital heart surgery. A

secondary objective was to evaluate whether dexmedetomidine administration was associated 

with an increased incidence of bradyarrhythmias. Therefore, we tested the following hypotheses: 

1) dexmedetomidine use at the time of admission to the pediatric cardiac intensive care unit 

(PCICU) is associated with decreased post-operative tachyarrhythmias; and 2) dexmedetomidine  

urgery.8-11 Dexmedetomidine acts as a peripheral parasympathomimetic and a cccennnttrtralalal  
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use is associated with increased post-operative bradyarrhythmias.   

Methods

Study Population

Subjects in our study were enrolled in an ongoing prospective observational study of post-

operative arrhythmias after congenital heart surgery. All patients undergoing cardiac surgery for 

congenital heart disease at Monroe Carell, Jr. Children’s Hospital at Vanderbilt University and 

subsequently admitted to the PCICU from September 2007 to September 2013 were eligible for 

enrollment. The study subject, or their parents/legal guardians, provided written informed 

consent to inclusion within the study and to a review of the medical record; including collection 

and storage of their demographic and peri-operative data into a common database. The sole 

exclusion criterion was refusal to provide consent for participation within the study, as per the 

patient or their parents/legal guardians. For the purposes of our study, data for each subject were 

then analyzed retrospectively from the common database. This study was approved by the 

Vanderbilt University Institutional Review Board for Research on Human Subjects. 

Dexmedetomidine Use and Data Collection

Subjects were included in the dexmedetomidine group if they were receiving dexmedetomidine

at the time of admission to the PCICU and were included in the control group if they were not.

Our primary objective was to evaluate the association of dexmedetomidine use in the immediate 

post-operative period at PCICU admission with subsequent arrhythmia development, therefore

subjects who were exposed to dexmedetomidine at a later point were considered controls for the

initial statistical analysis. A subsequent sensitivity analysis was then performed, excluding 

control subjects that were exposed to dexmedetomidine at some point after PCICU admission. 

The decision to initiate dexmedetomidine was at the discretion of the cardiac anesthesiologists 
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and intensivists. Pre-operative data collected included age, gender, race, weight, height, body 

surface area (BSA) and type of congenital heart defect. Intra-operative data included surgical 

procedure performed, cardiopulmonary bypass (CPB) use and length of time, aortic cross-clamp 

length of time, and use of deep hypothermic circulatory arrest. Operative procedures were 

classified according to the Risk Adjustment for Congenital Heart Surgery, version 1 (RACHS-1) 

method.14 Subjects received general endotracheal anesthesia, traditionally consisting of fentanyl 

or etomidate and pancuronium and maintenance with fentanyl, isoflurane and pancuronium. 

Post-operative data collected upon admission to the PCICU included blood gas with lactate, 

hematocrit, electrolytes including ionized calcium, and the use of infusions such as calcium 

chloride, dopamine, dobutamine, epinephrine, milrinone, nipride and aminocaproic acid.

Dexmedetomidine dose (mcg/kg/hr) and total duration (hours) were recorded for each subject 

receiving dexmedetomidine. Furthermore, the total dose (mcg/kg) received in the first 24 post-

operative hours and the total dose (mcg/kg) received over the subject’s entire post-operative 

course were calculated.

 Post-operatively, all subjects were monitored with continuous full disclosure telemetry 

throughout the duration of their hospitalization. The study nurse performed complete daily 

assessments of the telemetry, including alarm review. Arrhythmias identified by the study nurse 

were confirmed and mechanisms determined by pediatric electrophysiologists. Each post-

operative arrhythmia was coded with respect to timing of arrhythmia onset, arrhythmia type and 

any associated intervention.  

 The data collection period for each subject was from the time of the surgical procedure 

until discharge home, or until the next surgical procedure if performed prior to discharge from 

the hospital. If a subject experienced multiple arrhythmias after a single procedure, any 

chloride, dopamine, dobutamine, epinephrine, milrinone, nipride and aminocaproooicicc aciciciddd..

Dexmem detomim dinene dose (mcg/kg/hr) and total duraatition (hours) were recororded for each subject 
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additional arrhythmias were classified as a new arrhythmia only if it was distinctly different from 

the previous.  

Outcome Measures

The primary outcome measure was the overall incidence of arrhythmias, which was further 

categorized into the incidence of tachyarrhythmias and bradyarrhythmias. Tachyarrhythmias 

were divided into subgroups, including accelerated junctional rhythm, junctional ectopic 

tachycardia, atrial tachycardia, ventricular tachycardia and accelerated ventricular rhythm.

Bradyarrhythmias included sinus pauses and second-degree or third-degree atrioventricular

block.  

 Arrhythmias were deemed clinically significant if they received some type of 

intervention. Interventions for arrhythmias included pharmacotherapy, vagal maneuvers, surface 

cooling, temporary or permanent pacing, direct current cardioversion, defibrillation or 

cardiopulmonary resuscitation.  

Statistics

An initial comparison between the subjects receiving dexmedetomidine and all controls was 

performed. Of note, an a priori sample size analysis was not conducted prior to the study. The 

demographic and clinical data were compared using Pearson Chi-square test for categorical 

variables and Wilcoxon rank-sum test for continuous variables.  

 Because this study design is an observational study, and treatment assignment was not 

controlled, significant differences were observed in baseline characteristics between the two 

study groups. To correct for the potential bias these differences would introduce, propensity 

score matching analysis was performed. By definition, the propensity score is the conditional 

probability of receiving a treatment given observed covariates. The propensity score is then used  

Arrhythmias were deemed clinically significant if they received some d typppe ooof f

ntervene tion.  Inteervr entions for arrhythmias includeded pharmacotherapy, vavagagg l maneuvers, surface 
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Statisticsss
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to balance the covariates in the two groups and therefore reduce the effect of bias.15  

The variables selected for inclusion in the propensity score as potential confounders were 

variables previously demonstrated to affect the development of post-operative arrhythmias, 

informed from previous literature (Supplemental Figure 1).1-3, 6, 7  Variables that demonstrated 

high collinearity with chosen variables were excluded. Variables were also excluded from the 

analysis if there were a high number of missing values or too few subjects in one category. To 

avoid an effect on the overall analysis, missing values for the 24 included variables were imputed 

via multiple imputation methods, ultimately generating a complete dataset. Of these variables,

only one had a relatively higher number of missing values (sodium level, 37% missing), while 

the majority of the remaining variables had no missing values, or <2% missing.  

 A propensity score was obtained by calculating the predicted value for each observation 

from a logistic regression model that regressed dexmedetomidine usage on the potential 

confounders. Optimal matching techniques were used to select subjects who received 

dexmedetomidine with controls by choosing subjects with the nearest propensity score by a 1:1 

ratio.16 All subjects in the dexmedetomidine group were successfully matched to subjects in the 

control group. The two matched groups were then compared on the outcomes of interest using 

McNemar’s test for categorical variables and Wilcoxon signed-rank test for continuous variables. 

Conditional logistic regression was fitted to the matched data to assess the association of 

dexmedetomidine with the arrhythmia outcomes adjusting for propensity score, age and BSA, as 

age and BSA were not well balanced between the groups after propensity score matching.  

To evaluate potential dose-dependent effects of dexmedetomidine among patients who 

received dexmedetomidine, multiple logistic regression analysis was performed to determine the 

odds ratio for each arrhythmia outcome per 10 unit increase in dexmedetomidine dose, adjusting 

he majority of the remaining variables had no missing valud es, or <2% missing.  
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for potential confounding variables. The variables chosen for inclusion in the logistic regression 

analysis were the same variables included in the propensity score matching analysis. Focusing 

only on the dexmedetomidine patients resulted in a more homogenous sample of patients, 

alleviating but not eliminating concern for confounding. 

 The primary objective of this study was to evaluate the association of dexmedetomidine 

use specifically at admission to the PCICU on subsequent arrhythmia outcomes. Although 

control subjects were not exposed to dexmedetomidine at admission to the PCICU, a proportion 

of controls were exposed to dexmedetomidine at a later point during the course of their 

hospitalization. Therefore, a subsequent sensitivity analysis was performed, repeating the 

propensity score matching after excluding those controls that were exposed to dexmedetomidine 

at a later time after PCICU admission. Similar propensity score matching techniques were used 

to match subjects in the dexmedetomidine group with the control subjects that were never 

exposed to dexmedetomidine. All dexmedetomidine subjects were successfully matched in a 1:1 

ratio with controls. The two newly matched groups were again compared on the outcomes of 

interest using McNemar’s test for categorical variables and Wilcoxon signed-rank test for 

continuous variables. Conditional logistic regression was re-fitted to the new matched data to 

assess the association of dexmedetomidine with the arrhythmia outcomes, adjusting for variables 

that were not as well balanced after propensity score matching; including age, BSA, CPB time 

and aminocaproic acid use at PCICU admission. A two-tailed p-value of <0.05 was used to 

determine statistical significance. The 95% confidence intervals (CI) for the difference in 

proportions for the arrhythmia outcomes were obtained to evaluate for clinically meaningful 

differences. Data were analyzed using R version 2.15.  

propensity score matching after excluding those controls that were exposed to deexexmemm dededetototomimimidididine 

at a latet r timee affteter PCICU admission. Similar propepep nsity score matchingngg techniques were used 

ooo mmmatch subbjejej ctctctsss inii ttthehehe dddexexexmemeedededetototomimimidididinenn gggrororoupuu  wwwittth thehehe cococontntn rooolll suuubjbjbjececectststs that t t wewewererere nnevevvererer 

exexxpopooses d to dexe mmmeddetooommmidineee. AlAA l dedeexmxmmeeedetomomomidinnneee suuubjbjbjecttts werrre succeeessssfuulullyyy matttchchchededd innn a 1:1 

atio with h h coc ntrooolsll . Thhhe e e twtt o neewlww y yy matched grgrg ououupspsps wwere agagagain compmpmpared on n n the ouoo tcomes of 

nntetetererereststst uuusisis ngngng MMMcNcNcNemememararar’sss teteteststst ffororor cccatatategegegorororiciccalala vvvararariaiaablblb eseses aaandndd WWWililcococoxoxoxonn n sisisigngngnededed-rararanknk tttesesest t t fofoforr r 



DOI: 10.1161/CIRCEP.114.002301

9

Results

A total of 1,593 post-surgical cases were included. Of the 1,593 cases, 468 subjects received 

dexmedetomidine and 1,125 subjects comprised the initial control group. The baseline and peri-

operative characteristics of the entire cohort and of the two groups are summarized in Table 1.

The dexmedetomidine and control groups differed significantly with regards to several 

characteristics, many of which are known to affect the incidence of post-operative arrhythmias.1-

3, 6, 7 The subjects in the dexmedetomidine group were older, had a higher BSA, had shorter CPB

and cross-clamp times and had lower lactate levels at admission to the PCICU. Although there 

was no gender mismatch, the dexmedetomidine group had a lower surgical complexity (RACHS-

1) category and less use of calcium chloride, dopamine and epinephrine at PCICU admission.  

 The incidence rates of post-operative arrhythmias in the entire cohort and comparisons 

between the dexmedetomidine and control groups are presented in Table 2. The overall incidence 

of any post-operative arrhythmia was 49%, similar to previously reported values.1-4 Compared to 

controls, subjects in the dexmedetomidine group had significantly fewer tachyarrhythmias (29% 

vs. 38%, p<0.001), tachyarrhythmias receiving intervention (14% vs. 23%, p<0.001), 

bradyarrhythmias (18% vs. 22%, p=0.03), and bradyarrhythmias receiving intervention (12% vs. 

16%, p=0.04).    

 Due to significant differences in baseline characteristics, which could bias the 

dexmedetomidine group towards a decreased incidence of arrhythmias, subjects were matched in 

a 1:1 fashion via propensity score matching. After propensity score matching, the baseline and 

peri-operative characteristics between the groups became similar, with the exception of age and 

BSA (Table 3). Although this difference remained, the plot of standardized difference in means 

before and after matching (Supplemental Figure 1) demonstrates that the two groups were well  

1) category and less use of calcium chloride, dopamine and epinephrine at PCICU U U adadadmimimissssssioioion.nn   

The incn iddene ce rates of post-operative arrhyhyyththmias in the entire cohohort and comparisons d

bebebetwwween the deded xmxmxmededetetetomomomidididinini e e e ananand d d cococontntntrororol grgrgrouoo ps arrre ppprereresesesentntnteded iiin n TaTaTablblbleee 2.22  Thehehe oooveveverarr lllll iiincncncidididenenence

ofoff aannny post-opopperrattiive aararrrrhythmhmhmia wasasas 4449%%%, sssimmmilarrr ttoto ppprerereviououously rereeporteeed vvalalalueuees.a 1-4 CCComommpppareddd ttto

controls,  sssubu jejj ctttsss in thehehe ddexmeededd tomidine gggrororouppp hhhadada  sigggniniififf cantlyyy fefefewer tachchchyayy rrrrrrhyyythmias (r 29% 
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matched overall.

 Analysis of the arrhythmia outcomes between the two matched groups revealed no

significant association between the administration of dexmedetomidine in the immediate post-

operative period and the development of post-operative tachyarrhythmias or bradyarrhythmias

(Table 4). The 95% confidence intervals for the difference in proportions for the corresponding 

arrhythmia outcomes demonstrated an estimated difference no greater than 0.10 between 

matched groups. Additionally, there were no statistically significant differences in specific 

arrhythmia subtypes detected in the matched analysis (Supplemental Table 1), although the 

precision of the 95% confidence intervals does not rule out the possibility of small differences 

between study populations.  

A significant difference remained in age and BSA between the two groups after 

propensity score matching. The subjects in the dexmedetomidine group were of an older age and 

had a higher BSA. To better control for these observed differences, conditional logistic 

regression analysis was performed, adjusting for the propensity score, age and BSA while

accounting for the correlation in the matched data. As shown in Table 5, after adjusting for these 

variables, dexmedetomidine exposure continued to show no significant association with 

subsequent arrhythmia development.  

Further analysis was performed to evaluate for a potential dose-dependent effect among 

subjects receiving dexmedetomidine at PCICU admission. The median dose in the first 24 post-

operative hours (mcg/kg/hr), the total dose (mcg/kg) in the first 24 post-operative hours, the total 

dose (mcg/kg) over the subject’s entire post-operative course and the total duration (hours) were 

obtained for the 468 subjects receiving dexmedetomidine, and are presented in Table 6. Initial 

analyses suggested that subjects developing arrhythmias received higher doses of 

between study populations.  

A signgng ificcana t difference remained in age andnd BSA between the twwo o groups after 

prprpropppensity scococorerere mmmattchchchinining.g.g. TThehehe sssubububjejej ctctctsss inin ttthehehe dexxxmmmedeeetototomimimididd nenee ggrororoupupup wewew re ooof f f ananan oooldldererer aaagegege aaandnn

hahaadd aaa higher BSB A.A.A. To beeetter cooontroll ffforrr thhheseee ooobseeervvved d d d dididiffffeeereeenceees,,, conddditttioionananall l logisststiicic 

egressiononon analylylysiss s wawaas s  pepeperformemm d, adjjjustingngng ffororr ttthehehe pppropepepensn ity yy scorrre,e,e  agegg aaandnn BBBSASS  while
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dexmedetomidine. Therefore, logistic regression analysis was performed (Table 7). The total 

dexmedetomidine dose (mcg/kg) received over the first 24 post-operative hours demonstrated no 

significant association with the odds of arrhythmia development. Similarly, the total dose 

(mcg/kg) received over the subject’s entire post-operative course did not increase the odds of 

tachyarrhythmia development, however, it was associated with a dose-dependent increase in the 

odds of bradyarrhythmias (odds ratio [OR] 1.04, 95% CI 1.01 – 1.07) and bradyarrhythmias 

receiving intervention (OR 1.05, 95% CI 1.01 – 1.08) for every 10mcg/kg increase in 

dexmedetomidine dose over the entire post-operative course.

Next, we sought to determine if the timing of the arrhythmia was influenced by 

dexmedetomidine exposure. Of the subjects that developed arrhythmias, 83.7% occurred within 

the first four post-operative days, and of those with tachyarrhythmias in particular, 83.2% 

occurred within the first four post-operative days. After excluding subjects with arrhythmias that 

occurred more than four days post-operation, dexmedetomidine exposure at PCICU admission 

was not associated with the development of subsequent arrhythmias (p=0.39) or 

tachyarrhythmias (p=0.84) within the first four post-operative days. 

Because the primary objective of this study was to evaluate for an association of 

arrhythmia outcomes related to exposure to dexmedetomidine specifically at the time of 

admission to the PCICU, subjects were considered controls if they were not receiving 

dexmedetomidine at the time of PCICU admission, regardless of whether or not they were 

exposed to dexmedetomidine at a later point in their hospitalization. To avoid potential 

confounding introduced by exposure to dexmedetomidine at a later time, a subsequent sensitivity 

analysis was performed repeating the propensity score analysis after excluding those controls 

exposed to dexmedetomidine at a later time. The plot of standardized difference in means before 

dexmedetomidine exposure. Of the subjects that developed arrhythmias, 83.7% oooccucuc rrrrrededed wwwititithihihin 

he firsr t four ppposst-t-operative days, and of those with h tat chyarrhythmias in ppparticular, 83.2% 
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aaachchc yayayarrrrrrhyhyyththt mimiaaasss (p(p(p=0=0=0.8.8.84)4)) wwwititthihinn n ththt ee e fifirsrsrstt t fofooururur pppososost-tt opopoperereratatativivveee dadadaysysys...



DOI: 10.1161/CIRCEP.114.002301

12

and after matching for the new matched cohort demonstrates that the two groups were again well 

matched overall (Supplemental Figure 2). As shown in Supplemental Table 2, dexmedetomidine 

exposure at PCICU admission was not associated with a significant change in the incidence of 

post-operative arrhythmias, compared to the control subjects that were never exposed to 

dexmedetomidine.  Despite propensity score matching, a few variables were not as well balanced 

between the groups, including age, BSA, CPB time and the use of aminocaproic acid in the 

immediate post-operative period. Conditional logistic regression analysis was repeated adjusting 

for these factors. As shown in Table 8, after matching subjects exposed to dexmedetomidine at 

PCICU admission with controls that were never exposed to dexmedetomidine, and after 

accounting for potential confounding variables, dexmedetomidine use at PCICU admission was 

not associated with a clinically or statically significant decrease in overall tachyarrhythmia 

development. Dexmedetomidine exposed subjects did experience a non-significant trend toward 

an increased odds of post-operative bradyarrhythmias and a statistically significant, possibly 

clinically relevant increased odds of bradyarrhythmias receiving therapy (OR 2.18, 95% CI 1.02 

to 4.65).

Discussion

The purpose of this study was to evaluate the association of dexmedetomidine use in the 

immediate post-operative period at admission to the PCICU and subsequent post-operative 

arrhythmia development in a large cohort of patients undergoing congenital heart surgery. To our 

knowledge, this is the largest cohort of subjects used to study for this association. 

Although dexmedetomidine use was associated with a lower incidence of arrhythmias in 

the initial univariate analysis, after propensity score matching for variables that may affect the 

risk of arrhythmia development, dexmedetomidine exposure specifically at admission to the 

accounting for potential confounding variables, dexmedetomidine use at PCICU admdmdmisisissisisiononon wwwas 

not assos ciatede wwitith a clinically or statically significacant decrease in overalall l tachyarrhythmia 

dededeveveelopment.tt DDDexexexmeeedededetototomimim didinenene eeexpxpxposososededed sssubububjejej ctss  ddidid exexexpepeperiririenee cecece aaa nnnononon-s-s-sigigi nififificacacantntnt tttrerendndnd tttowowowararard d

anann iinnncreased oodddds of pppossst-opperererataa ive brbb aaadyyyarrrrhyhyhythmmmiaaas aaandndnd aa stttatisssticcally siiggnininififiicac nt,, popopossssibbbly 

clinicallyyy rerr levaaantnn incrcrreaeaeased oddddsdd  of bradyayy rrrrrhyhyhythththmimim as reccceiee vinggg theeerarr pypypy (((OROROR 2.111yyyy 8,8,, 95% CI 1.02 

ooo 444.6.6.6555).).).
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PCICU was not associated with a decreased incidence of post-operative tachyarrhythmias or an 

increased incidence of post-operative bradyarrhythmias.

 Previous studies have evaluated the association between peri-operative dexmedetomidine 

and post-operative arrhythmias in children. Chrysostomou et al. evaluated 32 subjects receiving 

dexmedetomidine in the immediate post-operative period after congenital heart surgery 

compared to 20 historical controls. They observed a dramatic decrease in the incidence of post-

operative ventricular (0% vs. 25%, p=0.01) and supraventricular (6% vs. 25%, p=0.05) 

tachyarrhythmias associated with dexmedetomidine, without a significant increase in 

bradyarrhythmias.13 In our unmatched, overall cohort, we likewise observed a lower incidence of 

tachyarrhythmias associated with dexmedetomidine (29% vs. 38%, p<0.001). However, after 

propensity score matching, the incidence of tachyarrhythmias became similar (29% vs. 31%, 

p=0.66). Thus, after adjusting for baseline differences using a matched cohort, we failed to 

demonstrate a clinically meaningful reduction in the incidence of tachyarrhythmias with 

dexmedetomidine administration at PCICU admission. As demonstrated by the 95% confidence 

interval for the difference in proportions after matching (Table 4), any difference in the incidence 

of arrhythmias associated with dexmedetomidine exposure is not clinically meaningful (<0.10).  

At our institution, certain patients are more likely to receive dexmedetomidine than 

others, which is underscored by the significant differences observed in baseline characteristics 

between the dexmedetomidine and control groups (Table 1). Typically, patients receiving 

dexmedetomidine at the time of admission to the PCICU are older (>28 days) and are those in 

whom early extubation is anticipated. As such, these patients often have shorter surgical CPB 

times and cross clamp times, and have fewer abnormalities on their post-operative arterial blood 

gas. Our observational study began enrollment at a time when dexmedetomidine use was 

achyarrhythmias associated with dexmedetomidine (29% vs. 38%, p<0.001). Howowoweveve ererer,,, afafafteteter 

propennsityyy scoc ree mmatching, the incidence of tachyayarrrrhythmias became siimim lar (29% vs. 31%, 

p=p=p=000.66). Thuuuss,s, aaaftftfteree aaadjdjdjususustititingngn fffororor bbbasasa elelelininine dididifffffferennnceees usususinining g g a a a mamamatccchehehed d d cococohohh rtt,, , wewewe fafafaili ededed ttto o o 

dedeemmomonstrate aa cllinininicalllyly meaananininingfull rerr duduductiooonn in thhhee e innnciciciddedennncee offf taaachyaaarrrhhytytythmhmmias wiwiwiththh 

dexmedetetetomoo idinnne e admimimininn strationonon at PCICU adadadmimimissssssioioi n. Asss demonstrtrrataa ed by y y thtt e 9599 % confidence 

nntetetervrvrvalala ffororor ttthehee dddififfefeferererencncncee e inin ppprororopopoportrtrtioioonsnsns aaaftfttererer mmmatatatchchc iningg g (T(T( ababablelee 444),),), aaanynyny dddififfefeerererencncncee e inin ttthehehe iiincncncididdenenencecece
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infrequent in our unit, thus we were able to identify reasonably well-matched controls in a 1:1 

fashion using propensity score matching. Significant differences in age and BSA remained after 

propensity score matching, however, after adjusting for these variables using conditional logistic 

regression, we were unable to discern any appreciable difference in the odds of developing 

arrhythmias (Table 5).  

 Among subjects exposed to dexmedetomidine at PCICU admission, a dose-dependent 

decrease in tachyarrhythmia incidence was not observed. However, there was a statistically

significant, but small and possibly clinically insignificant, increase in the odds of developing 

bradyarrhythmias and bradyarrhythmias receiving intervention with every 10 mcg/kg increase in 

dexmedetomidine dose over the entire post-operative course (Table 7). Hosokawa et al. reported 

a significantly higher cumulative adverse event rate of bradycardia or hypotension associated 

with dexmedetomidine in 21% of pediatric patients vs. 8% receiving standard sedation after 

cardiac surgery (p=0.04).12 Although bradyarrhythmias associated with dexmedetomidine have 

generally been mild, there have been previous case reports of serious bradyarrhythmias, such as 

sudden pauses, sinus arrest and loss of pacemaker capture occurring after dexmedetomidine

administration.10, 17-19 These findings would suggest caution when administering 

dexmedetomidine in patients with predisposing conduction abnormalities and in those who are 

pacemaker dependent.

 As this study primarily evaluated for an association with dexmedetomidine exposure at 

PCICU admission and arrhythmia outcomes, a proportion of subjects that were initially 

considered controls were exposed to dexmedetomidine at a later time in their hospitalization. 

After excluding these control subjects and repeating the propensity score matching analysis, 

subjects exposed to dexmedetomidine at admission to the PCICU did not experience fewer

dexmedetomidine dose over the entire post-operative course (Table 7). Hosokawwawa eeettt alalal... rererepopoportted 

a signifi icantlly yy hiighghg er cumulative adverse event ratete of bradycardia or hypypypotension associated 

wwiwithhh dexmedededetotoomimimidiinenene iiin n n 21212 % % % ofofof pppededediaiaiatrtrtric pppatatatienttts vvvs. 8%8%8% rrrecece eiiivvivingngng statatandndndard d sesesedadadatititiononn aaaftftftererer 

cacaardrddiaii c surgerry (((p===0.0004)).y 12 AAAlttthohh uggh h h brrraaadyaarrrrhhhythhhmmmiasss aaassoocociiatedd wwwith dddeexexmememeded tomimimidddinnene havveve
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uuuddddddenenen pppauauausesesesss,, , sisis nununus ss arararrerereststst aaandndd llososossss ofofo pppacacacemememakaka ererer cccapapaptututurerere oooccccccurururririringngng aaaftftftererer dddexexexmememedededetototomimimidididinenene
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tachyarrhythmias or more bradyarrhythmias compared to control subjects that were never 

exposed to dexmedetomidine (Supplemental Table 2). After adjusting for certain possible 

confounding variables with conditional logistic regression, dexmedetomidine use continued to 

show no statistical or clinical meaningful decrease in odds of post-operative tachyarrhythmias, 

however, subjects exposed to dexmedetomidine had a statistically significant, but small and 

possibly clinically relevant increase in odds of post-operative bradyarrhythmias receiving 

intervention (Table 8).  

There were several limitations of our study. Although propensity score matching was 

performed to address significant differences in baseline characteristics between the 

dexmedetomidine and initial control groups, our study was not randomized. A randomized 

clinical study would provide stronger evidence for a true effect of dexmedetomidine on post-

operative arrhythmia development. Additionally, the decision to initiate dexmedetomidine was at 

the discretion of the clinical team. Although we used statistical methods to adjust for factors that 

may cause selection bias, the true effect of selection bias is not known. Our study did not account 

for any potential association between the year the surgery was performed and the outcomes of 

interest. Finally, although we have accounted for an extensive list of known confounders, there 

may have been additional peri-operative variables, such as intra-operative anesthetic doses and 

cardiopulmonary bypass conditions, not accounted for that could further contribute to the risk of 

arrhythmias. There have been prior studies demonstrating antiarrhythmic effects of 

dexmedetomidine for the acute treatment of tachyarrhythmias,5, 11, 20 however our study served to 

evaluate dexmedetomidine as an agent to prevent tachyarrhythmias in the post-operative period, 

rather than as an acute treatment of tachyarrhythmias. 

 In this non-randomized prospectively assembled retrospective observational study, the  

dexmedetomidine and initial control groups, our study was not randomized. A raaandndndomomomizizizededed  

clinicala  studydyy wouould provide stronger evidence for aa true effect of dexmmededetomidine on post-
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use of dexmedetomidine in the immediate post-operative period after congenital heart surgery 

was not associated with a clinically meaningful reduction in the incidence of tachyarrhythmias.

Given the precision of the reported confidence intervals, our study gives evidence to exclude a 

clinically meaningful association.  Furthermore, there was not a clinically meaningful dose-

dependent effect observed on tachyarrhythmia incidence.  

While dexmedetomidine exposure at admission to the PCICU was not associated with a

decreased incidence of post-operative tachyarrhythmias, the dexmedetomidine group 

demonstrated a statistically significant and possibly clinically relevant, increase in the odds of 

bradyarrhythmias receiving intervention, compared to control subjects that were never exposed 

to dexmedetomidine. Furthermore, among the subjects receiving dexmedetomidine at PCICU 

admission, there was a similar statistically significant, but potentially clinically insignificant 

dose-dependent increase in the odds of all bradyarrhythmias and bradyarrhythmias receiving 

intervention.   

 In conclusion, dexmedetomidine use in the immediate post-operative period is not 

associated with a decrease in subsequent tachyarrhythmia development, and may be associated 

with a significant, but small, increase in the odds of developing bradyarrhythmias receiving 

intervention. These findings are clinically important as they demonstrate that the use of 

dexmedetomidine in the immediate post-operative period solely for the prevention of subsequent 

tachyarrhythmia development may not be warranted.
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Table 1: Baseline and peri-operative characteristics of the entire cohort and the control and 
dexmedetomidine (DEX) groups 

All
(n = 1,593) 

Control 
(n = 1,125) 

DEX
(n = 468) p-Value* 

Age at surgery (days) 167 (41 – 908) 127 (13 – 379) 784 (175 – 1794) <0.001‡
Gender

Male
Female

54% (864)
46% (729)

56% (625)
44% (500)

51% (239)
49% (229)

0.10†

Weight (kg) 6.2 (3.8 – 12.2) 5.2 (3.4 – 8.6) 11.4 (6.4 – 17) <0.001‡
Height (cm) 64 (53.5 – 89) 60 (52 – 74.9) 84 (63 – 104.5) <0.001‡
BSA 0.33 (0.24 – 0.55) 0.30 (0.23 – 0.43) 0.52(0.33 – 0.70) <0.001‡
RACHS-1 Category 3 (2 – 3) 3 (2 – 4) 3 (2 – 3) <0.001‡
Race § 

White
Other

85% (1342)
15% (240)

85% (953)
15% (166)

84% (389)
16% (74)

0.56†

CPB Time (min) 103 (64 – 146) 106 (65 – 152) 94.5 (64 – 133) 0.01‡
Cross Clamp Time (min) 35 (4 – 59) 38 (5 – 61) 31 (0.5 – 55.8) 0.03‡
Labs upon PCICU admission

pH 7.35 (7.29 – 7.40) 7.35 (7.28 – 7.40) 7.36 (7.31 – 7.41) <0.001‡
pCO2 44 (39 – 51) 45 (40 – 52) 43 (38 – 49) <0.001‡
pO2 81 (47 – 152) 74 (44 – 137) 99 (59 – 166) <0.001‡
Base Excess -1.3 (-4.0 – 1.6) -1.3 (-4.0 – 1.8) -1.3 (-3.9 – 1.2) 0.68‡
Lactate 1.8 (1.2 – 3.3) 2.1 (1.3 – 3.9) 1.4 (1.0 – 2.0) <0.001‡
Hematocrit 39 (35 – 43) 39 (35 – 44) 38 (34 – 42) <0.001‡
Potassium 3.6 (3.2 – 4.0) 3.6 (3.2 – 4.0) 3.6 (3.2 – 4.0) 0.53‡
Ionized Calcium 5.5 (4.9 – 6.1) 5.5 (4.9 – 6.1) 5.4 (4.9 – 6.0) 0.04‡

Infusions upon PCICU admission
Calcium Chloride 11% (169) 13% (146) 5% (23) <0.001†
Dopamine 23% (368) 26% (295) 16% (73) <0.001†
Epinephrine 19% (304) 21% (237) 14% (67) 0.002†
Milrinone 67% (1063) 68% (766) 63% (297) 0.07†
Nipride 25% (394) 20% (228) 35% (166) <0.001†
Aminocaproic Acid

     Dexmedetomidine 
21% (342)
29% (468)

16% (176) 35% (166) <0.001†

Values are represented as median (interquartile range) or % (n)
BSA: body surface area; RACHS-1: Risk Adjustment for Congenital Heart Surgery version 1; CPB: 
cardiopulmonary bypass; PCICU: pediatric cardiac intensive care unit
*p-Value represents the relationship between the control and DEX groups 
†Pearson Chi-square test 
‡Wilcoxon rank-sum test
§ Due to missing data, n for the variable does not equal the total group n 

CPB Time (min) 103 (64 – 146) 106 (65 – 152) 94.5 (64 – 133))) 0.0.0.000111‡‡‡
Cross Clamp Time (min) 35 (4 – 59) 38 (5 – 61) 31 (0.5 – 55.888) ) ) 00.0.000333‡‡‡
Labs upon PCICU admission

pHpHpH 7.35 (7.29 – 7.40) 7.353535 (((7.7 28 – 7.40) 7.36 (((77.7.313  – 7.41) <0.001‡
pCpCpCO2 4444 (((3939 – 5151))) 4445 ((40 – 5252))) 43 (((3838 – 499))) <00.000101‡
pppO2 818181 (47 77 ––– 1555222) 7444 (((444 – 13777) 999 (((5999 –– 1616166) <0<0<0 00.001011‡‡‡
BBBase Excess ---1...3 (-4.00 – 1..6) -1.33 (((-4.0.00 ––– 11.8)) -1.3 (((-333.99 – 1.1 2) 00.0.68‡‡‡
LaLaLactctctatatateee 1.1.1.888 (1(1(1.2.2.2 – 33.3.3)3)3) 2.2.2.1 (1(1(1.3.33 – 3.3.3.99)9) 1.11 4 4 ((1(1.0.0.0 – 2.2.2.0)0)0) <0<0<0.0.0. 010101‡‡
Hematototocrc it 39399 ((35 – 43)) 393939 ((35 – 4444 )) 38 ((34 ––– 42))) <0.001‡
Potasssssiuiuiummm 3.3.3 6 6 6 (3(3(3..2.2 ––– 4.4.4.0)0)0) 3.3.3.666 (3(3(3.2.2.2 – 444.0.00)) 3.3.3 6 6 6 (3(3(3.2.2.2 ––– 444.0.0.0))) 000.53‡
IoIoIonininizezezeddd CaCaCalclclciuiuiummm 55.5.555 (4(4(4 9.9.9 – 66.6.111))) 55.5.555 (4(4(4 9.9.9 – 66.6.111))) 55.5.444 (4(4(4..999 – 66.6.000))) 0.00.000444‡‡‡

I f i PCICU d i id
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Table 2: Arrhythmia incidence in the entire cohort and the control and dexmedetomidine (DEX) groups; 95% confidence interval (CI) 
for the difference in proportions between the control and DEX groups 

All
(n = 1,593) 

Control 
(n = 1,125) 

DEX
(n = 468) p-Value* Proportion Difference 

(95% CI) † 

One or More Arrhythmia 49% (783) 51% (570) 46% (213) 0.06 -0.05 (-0.11 – 0.002) 

Tachyarrhythmia (TA) 36% (568) 38% (431) 29% (137) <0.001 -0.09 (-0.14 – -0.04) 

TA Receiving Intervention 20% (326) 23% (261) 14% (65) <0.001 -0.09 (-0.13 – -0.05) 

Bradyarrhythmia (BA) 21% (335) 22% (253) 18% (82) 0.03 -0.04 (-0.09 – -0.008) 

BA Receiving Intervention 15% (232) 16% (177) 12% (55) 0.04 -0.04 (-0.08 – -0.004) 

JET 7% (116) 9% (99) 4% (17) <0.001 -0.05 (-0.08 – -0.03) 

JET Receiving Intervention 7% (105) 8% (89) 3% (16) <0.001 -0.05 (-0.07 – -0.02) 

Values are represented as % (n)
JET: Junctional Ectopic Tachycardia
*p-Value represents the relationship between the control and DEX groups, using Pearson Chi-square test 
†Values are represented as point estimate of proportion difference (95% confidence interval for the difference in proportions); DEX
minus control 

rhythmia (TA) 36% (568) 38% (431) 29% (137) <0.001 -0.009 9 9 ((-( 0.14 – -0.04) 

eiving Intervention 20% (326) 23% (261) 14% (65) <0.001 -000.0.09 99 (-(-(-0.0.0.131313 –– --0.0.0 05050 )))

rhythmia (B(( A) 21% (335) 22% (253) 18% (82) 0.03 -0.04 (-0.09 – -0.008)

eeivivivininng Intervennntititiono  15% (232)) 16% (1( 77) 12% (5( 5)) 0.04 -0.04 (-0.08 – -0.004)

7% (11111666) 9% (999)) 4%4%4% (((171717)) <0.00001 -0.055 5 (--0.00 08 ––– -0.0003)))

ceivivivinnng gg InI tervenenentitition 7% (1010105)5)) 8%%% (((898989)) 3%3%3% (((16166)) <0<00.00001 -0.0055 5 (-(-(-0.0 0077 ––– -0.0002)))

es are repreeeseseentnteded aasss %%% (n(n( )))
Junctionaaalll EcEcEctototopipipicc c TaTaTachchhycycycararardididiaaa
alue representts tthehh  r lelatatatioioionshihihip bbbettween hththee contttrol ll and dd DEDDEX XX groupss, usiiing PPPearsoon nn ChChChii-sqsqquuuaree ttest t
uues are representet ddd as p iiointt esttiiimatte ffof proporttiiion dididifffffference (((99595%%% co ffnfidididence iiinttervalll fffor hththe dididifffffference iiin propor itition ))s); DEEDE

l
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Table 3: Baseline and peri-operative characteristics of the control and dexmedetomidine (DEX) 
groups after propensity score matching

Control 
(n = 468) 

DEX
(n = 468) p-Value* 

Age at surgery (days) 180 (108 – 957) 782 (175 – 1793) <0.001‡

Gender
Male
Female

52% (244) 
48% (224) 

51% (239) 
49% (229) 

0.79†

BSA 0.35 (0.28 – 0.55) 0.51(0.33 – 0.69) <0.001‡

RACHS-1 Category 2 (2 – 3) 3 (2 – 3) 0.59‡

Race
White
Other

84% (394) 
16% (74) 

84% (393) 
16% (75) 

>0.99†

CPB Time (min) 95 (61 – 130) 94 (63 – 133) 0.32‡

Cross Clamp Time (min)
Labs upon PCICU admission 

33 (0 – 57) 30.5 (2 – 56) 0.93‡

     pH 7.37 (7.32 – 7.41) 7.36 (7.31 – 7.41) 0.81‡

pCO2 43 (38 – 49) 43 (38 – 49) 0.26‡

pO2 97 (50 – 167) 99 (58 – 166) 0.90‡

Base Excess -0.7 (-3.5 – 1.7) -1.4 (-3.9 – 1.2) 0.16‡

Lactate 1.4 (1.1 – 2.1) 1.4 (1.0 – 2.0) 0.09‡

Hematocrit 38 (34 – 43) 38 (34 – 42) 0.33‡

     Potassium 3.5 (3.1 – 3.9) 3.6 (3.2 – 3.9) 0.20‡

     Ionized Calcium 5.4 (4.9 – 6.0) 5.4 (4.9 – 6.0) 0.89‡

Infusions upon PCICU admission 
Calcium Chloride 7% (31) 5% (23) 0.33†

     Dopamine 14% (66) 16% (73) 0.58†
     Epinephrine 15% (68) 14% (67) >0.99†
     Milrinone 66% (308) 63% (297) 0.50†
     Nipride 35% (164) 35% (166) 0.95†

Aminocaproic Acid 27% (128) 35% (166) 0.005†
Values are represented as median (interquartile range) or % (n)
BSA: body surface area; RACHS-1: Risk Adjustment for Congenital Heart Surgery version 1; CPB: 
cardiopulmonary bypass; PCICU: pediatric cardiac intensive care unit
*p-Value represents the relationship between the control and DEX groups 
†McNemar’s test 
‡Wilcoxon signed-rank test

Cross Clamp Time (min)
Labs upon PCICU admission 

33 (0 – 57) 30.5 (2 – 56) 0.0.0.939393‡‡‡

 pH H 7.37 (7.32 – 777.41) 7.36 (7.31 –– 77.41) 0.81‡

pCpCpCO2 43 (38 – 44999) 43433 ((38 – 449) 0.26‡

pppO2 9997 ((5000 – 111677) 9999 ((58 – 116666) ) 000.909090‡

BBaBase Excesess -000.7 (((-333.5 ––– 111.7) ) ) -1.444 (((-3.9 ––– 11.222)) 00.16‡

LaLaLactctctatatateee 111.444 (1(1(1 11.1 – 222 11.1)) 1.1 444 (1(1(1 0.0 – 222.000) 0.00 090909‡‡‡

Hemaaatototocrcrcrititit 383838 (((343434 – 4443)3)3) 383838 (((343434 ––– 4442)2)2) 0.0.0.33333 ‡

PPPotototasasassisisiumumum 33.3.55 5 (3(3(3 1.1.1 – 333 9.9.9))) 33.3.666 (3(3(3 2.2.2 – 333 9.9.9))) 0.00.202020‡‡‡
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Table 4: Arrhythmia incidence and 95% confidence interval (CI) for the difference in 
proportions between the control and dexmedetomidine (DEX) groups after propensity score 
matching

Control 
(n = 468) 

DEX
(n = 468) p-Value* Proportion Difference 

(95% CI) † 

One or More Arrhythmia 41% (194) 46% (213) 0.22 0.05 (-0.02 – 0.10) 

Tachyarrhythmia (TA) 31% (144) 29% (137) 0.66 -0.02 (-0.07 – 0.04) 

TA Receiving  Intervention 17% (81) 14% (65) 0.16 -0.03 (-0.08 – 0.01) 

Bradyarrhythmia (BA) 15% (72) 18% (82) 0.44 0.03 (-0.03 – 0.07) 

BA Receiving Intervention 9% (41) 12% (55) 0.17 0.03 (-0.01 – 0.07) 

Values are represented as % (n)
*McNemar’s test
†Values are represented as point estimate of proportion difference (95% confidence interval for the difference 
in proportions); DEX minus control 

Table 5: Conditional logistic regression on matched data to evaluate for the association of 
dexmedetomidine administration on arrhythmia outcomes, adjusting for propensity score, age 
and BSA 

Odds Ratio 95% CI p-Value

Lower Upper 

One or More Arrhythmia 1.27 0.94 1.71 0.13

Tachyarrhythmia (TA) 0.94 0.67 1.32 0.72

TA Receiving Intervention 0.81 0.54 1.23 0.33

Bradyarrhythmia (BA) 1.39 0.91 2.13 0.13

BA Receiving Intervention 1.30 0.79 2.13 0.30

BSA: body surface area; CI: confidence interval

*McNemar’s test
†Values are represented as point estimate of proportion difference (95% confidence interval ffororr thehehe dddifififfefeferrrence
n proportions); DEX minus control 

Table 5:5:: CoCoCondndnditititioioionananall l loloogigigistststicicic rrregegegrereressssioioion nn ononon mmmattchchchededed dddatatata a totoo eeevavavalululuatatateee fofoforr r thththeee asasassososociciciatatatioioion n n ofofof 
dexmeddetomiddini e adadadmii inistra ition on ar hrhytyy hmhh ia outcomes,,, a jdjdjusstititinggg ffororor pppropepp nsiity y y scsccororore,e,e, agegg  
aand BSA



DOI: 10.1161/CIRCEP.114.002301

3

Table 6: Dexmedetomidine (DEX) duration and dose data among subjects receiving DEX  

DEX
(n = 468) 

Total DEX Duration (hr) 12.8 (3.8 – 39.0) 

DEX Dose (mcg/kg/hr) Hour 0-24*  0.69 (0.50 – 0.84) 

Total DEX Dose (mcg/kg) Hour 0-24† 6.82 (3.00 – 13.85) 

Total DEX Dose (mcg/kg)‡ 9.13 (3.88 – 20.28) 

Values are represented as median (interquartile range)
* Median DEX dose (mcg/kg/hr) in the first 24 post-operative hours 
† Total DEX dose (mcg/kg) in the first 24 post-operative hours
‡Total DEX dose (mcg/kg) over the entire post-operative course  

Table 7: Logistic regression analysis of total dexmedetomidine (DEX) dose (mcg/kg) in the first 
24 post-operative hours and total DEX dose (mcg/kg) over the entire post-operative course,
adjusting for potential confounders 

Odds Ratio (95% CI)
First 24 Post-Operative 

Hours* 

Odds Ratio (95% CI) 
Entire Post-Operative 

Course* 

One or More Arrhythmia 0.96 (0.74 – 1.24) 1.02 (1.00 – 1.05) 

Tachyarrhythmia 0.77 (0.57 – 1.03) 1.01 (0.98 – 1.04) 

Tachyarrhythmia Receiving Intervention 0.98 (0.68 – 1.41) 1.03 (1.00 – 1.06) 

Bradyarrhythmia 1.00 (0.73 – 1.38) 1.04 (1.01 – 1.07)‡

Bradyarrhythmia Receiving Intervention† 1.15 (0.79 – 1.67) 1.05 (1.01 – 1.08)‡

*Expressed as the odds ratio (95% confidence interval of the odds ratio) per 10 unit increase in 
dexmedetomidine dose (mcg/kg) 
†Due to number of events, nine variables were chosen for inclusion (age, cardiopulmonary bypass time, 
RACHS-1 category, pH, lactate, milrinone, epinephrine, calcium chloride, hematocrit) 
‡Indicates a p-value <0.05

TTaT bbble 7: Logistiicic regrrressssion n aananalysysiisis ooof tttotalll dddexmmmeeedetettomomomidididinnne ((DDEEX) dododosese ((mmmcg/kkgkg))) innn ttthe fffirrsst
24244 ppposoo t-operatata ivee hhhourrrs and totototatat l DEEEX X dooose ((mmmcg///kggg) ovovovere ttthee ennntirrre possst---opppererrata ive e  cococouurrsee,
adjujuustststinining g g fofoforrr popootetetentntntiaiaial ll cococonfnn ouundndndererersss

OdOdOddsdsds RRRatatatioioio (((959595%%% CICICI)))
FiFiFirstt 242424 PPPostt-OOOper tatiiive 

OdOdOddsdsds RRRatatatioioio (((959595%%% CI) 
EEEn ititire PPPostt-OOOper tatiiive
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Table 8: Conditional logistic regression on matched data to evaluate for the association of 
dexmedetomidine (DEX) administration on arrhythmia outcomes compared to controls never 
exposed to DEX, adjusting for propensity score, age, BSA, CPB time, and aminocaproic acid.

Odds Ratio 95% CI p-Value

Lower Upper 

One or More Arrhythmia 1.22 0.79 1.89 0.37

Tachyarrhythmia (TA) 0.69 0.42 1.13 0.14

TA Receiving Intervention 0.65 0.36 1.16 0.15

Bradyarrhythmia (BA) 1.7 0.98 2.97 0.06

BA Receiving Intervention 2.18 1.02 4.65 0.04

BSA: body surface area; CPB: cardiopulmonary bypass; CI: confidence intervalBSA: body surface area; CPB: cardiopulmonary bypass; CI: confidence interval


