Effect of Sodium Nitroprusside on the Occurrence of Atrial Fibrillation after Cardiothoracic Surgery
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Introduction

Postoperative atrial fibrillation (POAF) occurs in approximately 10 to 90% of patients
undergoing cardiothoracic surgery. Development of POAF has been associated with
an increase in postoperative morbidity and mortality and an increased length of stay
(LOS) and cost. Despite the high incidence and associated risks few interventions
exist to decrease the rate of this complication.
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Recent evidence suggests that inflammation and oxidative stress play a role in the
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development of POAF, and medications with anti-inflammatory or antioxidant effects Mean * (Standard Deviation) 1= ;\_"__ 2 |
may play a role in the prevention of POAF. A recent prospective pilot study found a Age (years) 67 (11) 67 (11) 0.481 S 1 y—
significant decrease in the incidence of POAF in patients who received intraoperative Eoction fraction (%) 50 (13 55 (12 0.074 o 81 -
sodium nitroprusside. However, this study had several limitations, including non- jection fraction (%) (13) (12) ' 210 { T
reporting of medications known to decrease the incidence of POAF and only enrolling Cross-clamp time (minutes)” 107 (46) 97 (37) 0.010 o 1
patients undergoing coronary artery bypass graft surgery. Perfusion time (minutes) 143 (60) 126 (49) 0.001
We sought to address the limitations of this study by accounting for additional factors Number (%) of Patients ’ -
that affect the incidence of POAF and including a more representative patient Male 154 (68.1) 319 (67.4) 0.853 Entire Cohort (n=699) Propensity Matched 0
sample. ~ We hypothesized that utilization of sodium nitroprusside during BMI > 30 kg/m? 99 (43.8) 184 (38.9) 0.217 (n=276) Tranisent Ischemic Attack Stroke
cardiothoracic surgery would be associated with a decreased incidence of POAF. Current smoker 66 (29.2) 167 (35.3) 0 100 = Control ' Sodium Nitroprusside = Control mSodium Nitroprusside

Diabetes mellitus 92 (40.7) 167 (35.3) 0.167 ] ] ] ] ] ] ] ]

Hypertension 184 (81.4) 409 (86.5) 0.081 Univariate and Multivariable Analysis of Postoperative Difference in Length of Stay
m Chronic kidney disease stages IIl, IV or V 57 (25.2) 123 (26.0) 0.825 Atrial Fibrillation 0 = 0.291

Congestive heart failure 88 (38.9) 251 (53.1) < 0.00 Population Unadjusted Odds Ratio =~ Adjusted Odds Ratio _ -

Chronic pulmonary disease 62 (27.4) 105 (22.2) 0.129 (95% Cl) (95% Cl) 10 « | y
This was a retrospective cohort study conducted at Regional Hospital of Scranton, a Cerebrovascular disease 24 (10.6) 60 (12.7) 0.432 Entire Cohort (n = 699) 0.880 (0.615 — 1.257) 0.827 (0.565 — 1.210) 9
240-bed community hospital located in Scranton, Pennsylvania. All patients = 18 Serioheral arterv di 30 (13.3 56 (14.0 0.807 |
years of age who underwent cardiac surgery between April 2007 and July 2010 were eripneralarery disease (13.3) (14.0) ' Propensity Matched (n =276) 0.774 (0.454 —1.319) Not performed 8
included. Patients with a history of atrial fibrillation or prior cardiothoracic surgery, Previous myocardial infarction 95 (42.0) 170 (35.9) 0.120
and those who underwent surgical ablation for atrial fibrillation were excluded. The Mitral valve disease 69 (30.5) 100 (21.1) 0.007 Hospital Mortality / /
study was approved by the local institutional review board. Preoperative medications " 6 oo

. | - | Beta-blockers 163 (72.1) 350 (74.0) 0.600 = 5 e
Data for eligible patients were Colle,cted fr.om.the hqspltals adult cardiac surgery ACE| or ARB 98 (43.4) 203 (42.9) 0.911 Q
database and pharmacy department’s medication billing database. The Society of . 4
Thoracic Surgeons Adult Cardiac Surgery Database version 2.61 was used to define Statins 157 (69.5) 526 (68.9) 0.664
J ac surgery > ' OR (95% CI) = 0.415 (0.158—1.090) 3
POAF as a new onset of atrial fibrillation/flutter requiring treatment that was not Steroids 8(3-9) 19 (4.0) 0.759 0066
present preoperatively. Patients were determined to have received intraoperative Intravenous nitrates 27 (11.9) 98 (12.3) 0.905 e 2
sodium nitroprusside if they were charged for the drug on the date of surgery. The Inotropes 7 (3.1) 4 (0.8) 0.045 3. 5 ’ |
primary outcome was the odds of developing POAF given the utilization of Surgical procedure(s) 3
intraoperative sodium nitroprusside. Predefined secondary outcomes were the Coronary artery bypass grafting 159 (70.4) 338 (71.5) 0.763 0 _ _ _
incidence of postoperative stroke and transient ischemic attack (TIA), hospital and Valve 40 (17.7) 72 (15.2) 0.404 22.5 Intensive Care Unit o Hospital
intensive care unit LOS, and in-hospital mortality. Coronary artery bypass grafting + valve 27 (11.9) 63 (13.3) 0.612 “'_E' , m Control " Sodium Nitroprusside
: - Q

Patient demographic and perioperative characteristics were compared between Card'Op_UImonary t_)ypass tlized 167(73.9) 2 (67.1) = 0.001 o B -
groups using the chi-square or Fisher’s exact test for dichotomous variables and the ~re- or intraoperative IABP 63 (27.9) 65 (13.7) < 0.001 o 1.5 pay COnCI usion
t-test for continuous variables. The primary outcome was first assessed by univariate ntensive care unit readmission 11 (4.9) 23 (4.9) 0.998
analysis with the chi-square test. A full-fitted logistic regression model was then bostoperative pneumonia 6 (2.7) 5(1.1) 0.189 We did not find a significant association between the utilization of sodium
conducted using all variables in the Baseline and Perioperative Characteristics Table 05 nitroprusside and development of POAF, but the limitations of our trial prevent

as predictor variables. The primary outcome was then analyzed in two propensity
score-matched groups. All p-values were two-sided and considered significant if less
than 0.05.

BMI = body mass index; ACEI = angiotension-converting enzyme inhibitor; ARB = angiotensin receptor blocker; IABP = intraaortic balloon

pump

® Preoperative ejection fraction was not available for 7 patients who received intraoperative sodium nitroprusside.
® Cross-clamp time was not available for 7 patients were cardiopulmonary bypass was utilized; 4 in the control group and 3 in the sodium

nitroprusside group.
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drawing definitive conclusions. Evidence supports a role for nitric oxide (NO) donors
like sodium nitroprusside Iin the prevention of POAF and future research should
evaluate the role of NO in POAF and build upon the limitations of previous trials.



