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Abstract
Background—Newly-diagnosed atrial fibrillation (AF) during severe sepsis is associated with
increased risks of in-hospital stroke and mortality. However, prevalence, incidence, and risk
factors associated with AF during the sepsis syndromes are unclear.

Methods—We identified patients with preexisting, newly-diagnosed, or no AF in a nationally
representative 5% sample of Medicare beneficiaries hospitalized with sepsis between 2004 and
2007. We identified multivariable-adjusted demographic and clinical characteristics associated
with development of newly-diagnosed AF during a sepsis hospitalization.

Results—A total of 60,209 beneficiaries had a sepsis hospitalization. Mean age was 80.2 years,
44.4% were men, and 83.1% were white. AF occurred during 25.5% (95% CI, 25.2–25.9) of
sepsis hospitalizations, including 18.3% (18.0%–18.7%) with preexisting AF and 7.2% (7.0%–
7.4%) with newly-diagnosed AF. Patients with sepsis requiring intensive care had a greater risk of
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newly-diagnosed AF (10.7%; 95% CI, 10.3–11.1%) compared with patients who did not require
intensive care (4.4%; 4.2–4.5%; P < .001). In multivariable analysis, factors associated with
newly-diagnosed AF during sepsis included older age, white race, acute organ dysfunction,
intensive care unit admission, mechanical ventilation, right heart catheterization, diagnosis of
endocarditis, and coronary artery bypass graft surgery. Cardiovascular comorbid conditions
generally were not associated with increased risk for newly-diagnosed AF during sepsis.

Conclusions—AF is common among critically ill patients with sepsis. Acute factors, rather than
preexisting cardiovascular comorbid conditions, are associated with increased risk for newly-
diagnosed AF during sepsis, suggesting that mechanisms of newly-diagnosed AF during sepsis
may differ from the general population of patients with AF.
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The sepsis syndromes are a leading cause of death1 and arise from the systemic
inflammatory response to infection.2 Severe sepsis is associated with increased risk for
newly-diagnosed atrial fibrillation (AF).3 Patients who experience newly-diagnosed AF
during severe sepsis have increased risks for in-hospital stroke and mortality.3–5 Notably,
more than 50% of patients with newly-diagnosed AF during severe sepsis do not survive to
hospital discharge.3 Thus far, incidence and risk factors for newly-diagnosed AF during the
spectrum of sepsis syndromes have not been well characterized.

Clarifying the epidemiology of newly-diagnosed AF that occurs during sepsis may provide
insights into its poorly understood mechanisms. Epidemiological insights may help to
identify strategies for AF prevention, monitoring or risk modification during sepsis. To
better define the burden of AF complicating the sepsis syndromes, we investigated the
prevalence, incidence, and clinical and demographic features associated with AF during
sepsis in a nationally representative 5% sample of Medicare beneficiaries.

Methods
We obtained a nationally representative 5% sample of Medicare standard analytic files and
corresponding denominator files from the Centers for Medicare & Medicaid Services (CMS)
for 2004 through 2007. We chose September 30, 2007, as the termination date of the study,
because inpatient diagnosis of AF after this date was no longer considered a “major
complication or comorbidity” by CMS, a change that might bias estimates of incidence after
the change.

Inpatient files contain institutional claims for facility costs covered under Medicare Part A,
and outpatient files contain claims from institutional outpatient providers. Carrier files
contain noninstitutional provider claims for services covered under Medicare Part B.
Denominator files contain beneficiary demographic data and information about program
eligibility and enrollment. We eliminated invalid records and restricted the analysis to
beneficiaries living in the United States and enrolled in fee-for-service Medicare.

Patients
No gold standard exists for identification of sepsis in administrative data;6 therefore, we
used previously published validated methods. For the primary analysis, we selected a coding
strategy with a high degree of specificity3, 7 to identify patients for whom a diagnosis of
septicemia or sepsis (International Classification of Diseases, Ninth Revision, Clinical
Modification [ICD-9-CM] codes 038.xx, 995.91, or 995.92) was reported on an inpatient
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claim.8 For the secondary analysis, we selected a strategy with greater sensitivity7 to
identify patients with severe sepsis on the basis of (a) a diagnosis of infection, including
pneumonia, bacteremia or fungemia, gastrointestinal infection, urinary tract infection, skin
or soft tissue infection, or endocarditis and (b) a diagnosis of renal, circulatory, respiratory,
neurologic, hematologic, metabolic, or hepatic organ failure (Appendix Table 1) on an
inpatient claim.9

For both analyses, we selected the first sepsis hospitalization for patients who had multiple
hospitalizations, excluding hospitalizations with length of stay <1 day. We required that
patients be at least 67 years of age and have continuous enrollment in fee-for-service
Medicare for at least 2 years before the discharge date.

Outcomes
We identified beneficiaries with an AF or atrial flutter diagnosis on the sepsis hospitalization
claim (ICD-9-CM code 427.31 or 427.32). We used claims files from 1991 through 2007 to
identify a previous diagnosis of AF on an inpatient claim or 2 outpatient or physician claims
within 365 days. As reported previously,10, 11 we required 2 outpatient claims to improve
the specificity of the AF classification by reducing the impact of rule-out diagnoses. Using
these criteria, we defined beneficiaries as having newly-diagnosed disease if they had an
inpatient AF claim concomitant with the index sepsis hospitalization but did not have a prior
inpatient or 2 prior outpatient AF claims. Beneficiaries with AF claims both before and
during the index sepsis hospitalization were defined as having preexisting AF.

Patient Characteristics
Medicare beneficiaries report race and ethnicity at the time of enrollment; we used the
categories “black” and “white” and combined all others as “other”.12 We derived rural
classifications from Rural-Urban Commuting Area scores based on zip code of
residence.13, 14 We identified comorbid conditions using well-validated coding
algorithms15, 16 and searched all claims in the 365-day period preceding the sepsis
hospitalization admission date for chronic obstructive pulmonary disease, diabetes mellitus,
heart failure, hypertension, myocardial infarction, renal disease, and valvular heart disease
(Appendix Table 1). Because conditions such as heart failure, myocardial infarction, and
valvular heart disease may result from sepsis,17 we included only claims made before the
sepsis hospitalization to maintain the temporal relations between potential comorbid
conditions and sepsis. We also created variables to indicate the presence of established18, 19

AF risk factors for hypertension, valvular heart disease, and heart failure.

Acute Factors Associated With Sepsis Hospitalization
We searched ICD-9-CM diagnosis and procedure codes on the sepsis hospitalization claim
to identify acute factors associated with the hospitalization (Appendix Table 1). Acute
factors included number and types of acute organ failures (renal, circulatory, respiratory,
neurologic, hematologic, metabolic, and hepatic), critical care interventions (mechanical
ventilation, new-onset dialysis, and right heart catheterization), types of infection
(pneumonia, bacteremia or fungemia, gastrointestinal infection, urinary tract infection, skin
or soft tissue infection, and endocarditis), and common cardiac surgeries (coronary artery
bypass graft, aortic valve replacement, and mitral valve replacement). We searched for
inpatient revenue center codes 200 through 209 to identify intensive care admissions, and
we calculated length of stay (ie, discharge date minus admission date). We identified
patients who died in the hospital using the patient status code from the inpatient sepsis claim
and the death date from the denominator file.
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Statistical Analysis
We used descriptive statistics to evaluate patient characteristics and factors associated with
sepsis hospitalizations in the primary and secondary cohorts. We present categorical
variables as percentages and continuous variables as means with standard deviations or
medians with interquartile ranges.

In each sepsis cohort, we calculated the age- and sex-adjusted proportions of patients with
newly-diagnosed and preexisting AF in each year.20 The pooled population for each
constituted the standard population for age and sex adjustments. We used Cochran-Mantel-
Haenszel nonzero correlation tests to test for temporal trends in sepsis-associated AF
diagnosis from 2004 to 2007. We estimated the range of patients affected yearly with AF
during sepsis using the specific primary analysis cohort as a lower bound and the sensitive
secondary analysis cohort as the upper bound, and we divided these values by 0.05 to
extrapolate from the 5% sample to the Medicare population. We calculated age- and sex-
adjusted estimates of the proportion of patients with preexisting and newly-diagnosed AF in
predefined subgroups with hypertension, valvular disease, heart failure and combination of
these comorbidities.

Among patients with no prior AF claims, we used multivariable modified Poisson regression
models to estimate relative risks21, 22 for factors associated with newly-diagnosed disease
during a sepsis hospitalization. We adjusted for age, sex, race, comorbid conditions, rural/
urban location, geographic region, acute factors associated with the sepsis hospitalization,
and year of the sepsis hospitalization. In sensitivity analysis, we excluded patients who
underwent cardiac surgery23 and those who were diagnosed with endocarditis24—conditions
that confer high risk for acute AF—during the sepsis hospitalization.

We used SAS software version 9.2 (SAS Institute Inc, Cary, North Carolina) for all
analyses. We chose a 2-tailed threshold of .05 for statistical significance. The Institutional
Review Board of the Duke University Health System approved the study.

This work was supported by grants R01HL092577, RC1HL101056, and R01HL102214
from the National Heart, Lung, and Blood Institute; and by grant R01AG028321 from the
National Institute on Aging. The authors are solely responsible for the design and conduct of
this study, all study analyses, the drafting and editing of the paper and its final contents.

Results
We identified 60,209 beneficiaries with sepsis in the primary analysis during the 3.75-year
study period. Table 1 shows baseline characteristics and acute factors in the primary analysis
cohort. Patients had a median of 1 acute organ failure (interquartile range, 0–2) and a length
of stay of 7 days (4–14); 24.7% died during the hospitalization. In the secondary analysis
cohort, baseline characteristics were similar (Appendix Table 2).

Overall, 25.5% of patients (95% CI, 25.2%–25.9%) had an AF diagnosis during the sepsis
hospitalization; 18.3% (18.0%–18.7%) had preexisting disease, and 7.2% (7.0%–7.4%) had
newly-diagnosed disease. Although the age- and sex-adjusted proportion of patients with
preexisting disease increased slightly from 2004 to 2007, the proportion with newly-
diagnosed AF did not change (Table 2). Patients admitted to intensive care had greater
prevalence and incidence of AF than patients without intensive care (Table 3). Newly-
diagnosed and preexisting AF risks in the secondary analysis cohort were similar to those in
the primary cohort (Appendix Table 3). We estimate that AF affects 80,000 to 170,000
Medicare beneficiaries with sepsis annually, and that 20,000 to 50,000 experience newly-
diagnosed AF during a sepsis hospitalization.
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Among patients with standard risk factors for AF, age- and sex-adjusted proportions with
preexisting AF were higher than the proportions with newly-diagnosed AF (Figure). Table 4
shows factors associated with newly-diagnosed AF in multivariable analysis. Associated
demographic characteristics included older age and white race. Acute factors included acute
organ dysfunction, endocarditis, coronary artery bypass graft surgery, admission to intensive
care, mechanical ventilation, and right heart catheterization. Most cardiovascular conditions
and risk factors, such as heart failure, myocardial infarction, hypertension, and valvular
heart disease, were not significantly associated with increased risk for newly-diagnosed AF
in the context of sepsis. History of chronic obstructive pulmonary disease, diabetes mellitus,
or renal disease was associated with decreased risk of AF during sepsis. Sensitivity analyses
that excluded endocarditis and patients after cardiac surgery were consistent with findings
from the primary analysis (Appendix Table 4).

Discussion
We observed that AF occurs in more than 25% of Medicare beneficiaries hospitalized with
sepsis, with 7.2% of sepsis patients experiencing newly-diagnosed AF. In addition, we
demonstrated that newly-diagnosed AF during sepsis has a different risk factor profile than
the general population of patients with AF. Factors associated with newly-diagnosed AF
during sepsis included older age, white race, and greater severity of acute illness. However,
most standard risk factors for AF, including heart failure, myocardial infarction, and valve
disease, 18, 19 were not associated with newly-diagnosed AF in patients hospitalized with
sepsis. Our findings suggest that newly-diagnosed AF during sepsis may have different
mechanisms than AF in other settings.

Consistent with the association of newly-diagnosed AF with greater acute illness severity,
age- and sex-adjusted incidence of AF in patients not admitted to intensive care (4.4%) was
significantly lower than in patients who required intensive care (10.7%). The estimates of
intensive care-associated incidence are within the range of AF incidence (6%–31%) reported
in small, single-center studies of patients admitted to intensive care with severe sepsis.4, 5

The wide range of AF incidence during severe sepsis in previous studies may be related to
differences in sepsis severity, intensive care unit type, demographic characteristics, methods
for ascertaining AF diagnoses, or random variation in small samples. Our results
demonstrate that about 1 in 20 Medicare beneficiaries hospitalized with sepsis outside of
intensive care experience newly-diagnosed AF, compared with 1 in 10 beneficiaries with
sepsis requiring intensive care.

Postadmission characteristics representing greater severity of acute illness and race were
associated with newly-diagnosed AF. Associations between acute factors such as new organ
failures, intensive care, mechanical ventilation, and right heart catheterization support the
hypothesis that abnormalities that characterize sepsis may act as triggers of AF. A
substantially higher risk for atrial fibrillation associated with white race has been previously
well -described in studies of community-dwelling adults19, 25 and in post-operative
patients.26 Recent genetic studies have determined that in admixed African Americans, AF
risk is higher in those with more European ancestry.27 The possibility that genetic variation
interacts with potential AF triggers of sepsis warrants further study.

In contrast, many cardiovascular comorbid conditions previously identified as AF risk
factors—such as hypertension, heart failure, and diabetes mellitus18, 19—were not associated
with increased risk of newly-diagnosed AF in patients with sepsis. The lack of associations
between cardiovascular comorbid conditions and increased risk for newly-diagnosed AF in
sepsis was suggested in previous studies,4, 5 though prior studies did not have statistical
power to detect risk factors with moderate effect sizes for newly-diagnosed AF. In contrast
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to our findings, the previous population-based study of newly-diagnosed AF during severe
sepsis in California found an association between heart failure and newly-diagnosed AF.3

However, temporality between heart failure and severe sepsis (ie, comorbidity vs.
complication when both diagnoses are coded as “present on admission”) in the California
State Inpatient Database was less clear than the timing of comorbid conditions identified
through past claims in our present study. Factors associated with an acute illness such as
sepsis may overwhelm the AF risks associated with traditional cardiovascular comorbid
conditions. Acute, and potentially modifiable, risk factors are likely important to the
development of AF during sepsis and warrant further evaluation.

Paradoxically, many comorbid conditions previously described as AF risk factors (eg,
diabetes mellitus,19, 28 chronic obstructive pulmonary disease,29 and renal disease30) were
associated with decreased risk for newly-diagnosed AF during sepsis. Patients with diabetes
mellitus are at lower risk for inflammatory complications of sepsis, such as acute respiratory
distress syndrome.31 Other potential explanations include the possibility that patients with
standard cardiovascular AF risk factors may have previously acquired preexisiting AF and
thus were not at risk for newly-diagnosed AF (ie, were depleted), that patients with newly-
diagnosed AF during sepsis may have had less contact with the health care system and fewer
opportunities for comorbidity claims prior to the sepsis hospitalization, or that diabetes
mellitus, chronic obstructive pulmonary disease, or renal disease may confer protection
against the development of AF through unclear mechanisms. Further study using
prospective ascertainment of comorbid conditions is warranted to explore these possible
explanations.

Our study has several limitations. First, strategies for identifying AF and sepsis in claims
data are highly specific, but insensitive;7, 16 we likely underestimated the burden of AF
during sepsis. Second, because available slots for coding are limited, diagnoses that may not
affect hospital reimbursement may be crowded out in favor of better-reimbursed diagnoses.
For this reason, we adjusted for cardiovascular conditions diagnosed before the sepsis
hospitalization, and we chose acute factors that increase reimbursement (such as
procedures). However, we may not have accounted for some clinically important risk
factors, such as obesity, that have previously been shown to be poorly ascertained with
administrative data.32 Third, timing of events during the index hospitalization could not be
ascertained in claims data. Therefore, we did not include potential comorbidity claims
during the hospitalization that may have occurred after sepsis onset, which may have
resulted in underestimation of comorbidity prevalence.

Furthermore, we could not confirm that AF occurred during sepsis, only during a
hospitalization with sepsis. In addition, we not exclude the possibility that patients with
newly-diagnosed AF may have had undetected AF present prior to the sepsis
hospitalization.33 Validated algorithms that might discriminate between paroxysmal,
persistent, and permanent atrial fibrillation using Medicare claims data are not currently
available. Prospective studies are needed to confirm the findings. Finally, the results do not
necessarily reflect characteristics of AF during sepsis in patients not enrolled in fee-for-
service Medicare, such as younger patients and those enrolled in private insurance plans.

Conclusion
Our findings indicate that each year about 20,000 to 50,000 Medicare beneficiaries
experience newly-diagnosed AF during a sepsis hospitalization. In addition, we demonstrate
that acute factors, rather than standard AF risk factors, are associated with increased risk for
newly-diagnosed AF during sepsis. Currently, little evidence guides prevention,
management, and prognostication of sepsis-associated AF,34 a condition associated with
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increased short-term health care resource use, in-hospital stroke risk, and high in-hospital
mortality.3–5 Investigations that further enhance understanding of the mechanisms
underlying newly-diagnosed AF during sepsis may provide important insights into novel
strategies for its prevention and treatment.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
Age- and Sex-Adjusted Proportion of Subjects with Preexisting or Newly-diagnosed Sepsis-
Associated Atrial Fibrillation across Standard Risk Factors
Abbreviations: HTN, hypertension; VHD, valvular heart disease; CHF, congestive heart
failure.
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Table 1

Baseline Characteristics and Acute Factors in the Primary Analysis Cohort of Medicare Beneficiaries
Hospitalized With Sepsis

Characteristic Patients
(N = 60,209)

Age

  Mean (SD), y 80.2 (7.5)

  Median (interquartile range), y 80.0 (74.0–86.0)

Age group

  67–74 y 15,635 (26.0)

  75–84 y 26,940 (44.7)

  ≥ 85 y 17,634 (29.3)

  Male, No. (%) 26,752 (44.4)

Race, No. (%)

  Black 7215 (12.0)

  White 50,030 (83.1)

  Other 2964 (4.9)

Comorbid conditions, No. (%)

  Chronic obstructive pulmonary disease 25,747 (42.8)

  Diabetes mellitus 25,786 (42.8)

  Heart failure 27,078 (45.0)

  Hypertension 49,683 (82.5)

  Myocardial infarction 8879 (14.7)

  Renal disease 14,363 (23.9)

  Valvular heart disease 16,588 (27.6)

Rural/urban, No. (%)

  Small or isolated small rural 7338 (12.2)

  Large rural 7338 (12.2)

  Urban 45,533 (75.6)

US geographic region, No. (%)

  Midwest 14,785 (24.6)

  Northeast 11,922 (19.8)

  South 25,222 (41.9)

  West 8280 (13.8)

No. of acute organ failures during sepsis hospitalization

  Mean (SD) 1 (1)

  Median (interquartile range) 1 (0–2)

  Any acute organ failure, No. (%) 34,660 (57.6)

  Circulatory failure 11,555 (19.2)

  Hematologic failure 4444 (7.4)

  Hepatic failure 1062 (1.8)

  Metabolic failure 4214 (7.0)

  Neurologic failure 2101 (3.5)
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Characteristic Patients
(N = 60,209)

  Renal failure 18,907 (31.4)

  Respiratory failure 15,404 (25.6)

Critical care intervention, No. (%)

  Mechanical ventilation 10,105 (16.8)

  New-onset dialysis 684 (1.1)

  Right heart catheterization 647 (1.1)

Infection, No. (%)

  Bacteremia or fungemia 59,195 (98.3)

  Endocarditis 739 (1.2)

  Gastrointestinal 4755 (7.9)

  Pneumonia 16,420 (27.3)

  Skin or soft tissue 3295 (5.5)

  Urinary tract 25,335 (42.1)

Cardiac surgery, No. (%) 439 (0.7)

  Aortic valve replacement 140 (0.2)

  Coronary artery bypass graft 364 (0.6)

  Mitral valve replacement 57 (0.1)

Any intensive care unit stay, No. (%) 26,412 (43.9)

Length of stay

  Mean (SD), d 11.2 (12.9)

  Median (interquartile range), d 7.0 (4.0–14.0)
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Table 3

Age- and Sex-Adjusted Risk of Atrial Fibrillation Among Medicare Beneficiaries Hospitalized With Sepsis
Between 2004 and 2007 According to Intensive Care Unit Admission Status*

No Intensive Care
(n = 33,797)

Intensive Care
(n = 26,412)

P Value

Any AF coded during inpatient stay, No. (%) 7131 (20.8) 8234 (31.6) <.001

  95% CI for the proportion 20.4–21.2 31.0–32.2

Pre-existing AF 5616 (16.4) 5429 (20.9) <.001

  95% CI for the proportion 16.0–16.8 20.4–21.4

Newly-diagnosed AF 1515 (4.4) 2805 (10.7) <.001

  95% CI for the proportion 4.2–4.6 10.3–11.1

Abbreviation: AF, atrial fibrillation.

*
Percentages are standardized to the age and sex distributions of the pooled cohorts of patients with a sepsis hospitalization.
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Table 4

Factors Associated With Newly-diagnosed Atrial Fibrillation During Hospitalization With Sepsis*

Variable Unadjusted Risk Ratio
(95% CI)

P Value Adjusted Risk Ratio
(95% CI)

P Value

Age

  67–74 years 1.00 [Reference] 1.00 [Reference]

  75–84 years 1.26 (1.18–1.36) <.001 1.33 (1.24–1.43) <.001

  ≥ 85 years 1.44 (1.33–1.55) <.001 1.67 (1.55–1.81) <.001

Male 1.06 (1.00–1.12)   .04 1.01 (0.96–1.07)   .66

Race

  Black 0.63 (0.57–0.70) <.001 0.64 (0.58–0.71) <.001

  White 1.00 [Reference] 1.00 [Reference]

  Other 0.69 (0.59–0.79) <.001 0.66 (0.57–0.77) <.001

Comorbid conditions

  Chronic obstructive pulmonary disease 0.94 (0.89–1.00)   .04 0.91 (0.86–0.97)   .004

  Diabetes mellitus 0.82 (0.78–0.87) <.001 0.92 (0.87–0.98)   .007

  Heart failure 0.94 (0.88–1.00)   .04 0.97 (0.91–1.03)   .33

  Hypertension 0.88 (0.83–0.95) <.001 0.97 (0.90–1.04)   .37

  Myocardial infarction 0.94 (0.86–1.03)   .20 0.95 (0.87–1.04)   .30

  Renal disease 0.77 (0.72–0.84) <.001 0.82 (0.76–0.89) <.001

  Valvular heart disease 1.01 (0.94–1.08)   .83 0.99 (0.92–1.06)   .70

Rural/urban

  Small or isolated small rural 0.80 (0.73–0.88) <.001 0.88 (0.80–0.97)   .009

  Large rural 0.85 (0.78–0.94) <.001 0.93 (0.85–1.02)   .10

  Urban 1.00 [Reference] 1.00 [Reference]

US geographic region

  Midwest 1.07 (1.00–1.15)   .05 1.07 (0.99–1.15)   .07

  Northeast 1.12 (1.04–1.21)   .004 1.03 (0.95–1.11)   .50

  South 1.00 [Reference] 1.00 [Reference]

  West 1.10 (1.01–1.20)   .03 1.02 (0.94–1.11)   .63

  Any intensive care unit stay 2.47 (2.32–2.62) <.001 2.02 (1.89–2.17) <.001

Length of stay > 7 days 1.83 (1.73–1.94) <.001 1.48 (1.39–1.57) <.001

Any organ failure 1.77 (1.66–1.88) <.001 1.25 (1.16–1.34) <.001

Critical care interventions

  Mechanical ventilation 1.76 (1.65–1.87) <.001 1.08 (1.00–1.16)   .04

  New-onset dialysis 1.57 (1.28–1.93) <.001 1.01 (0.82–1.25)   .91

  Right heart catheterization 2.00 (1.66–2.41) <.001 1.36 (1.12–1.64)   .002

Infections

  Endocarditis 1.54 (1.23–1.92) <.001 1.36 (1.09–1.69)   .007

  Gastrointestinal 1.18 (1.08–1.30) <.001 0.92 (0.84,1.01)   .10

  Pneumonia 1.24 (1.17–1.32) <.001 1.06 (1.00,1.13)   .05

  Skin or soft tissue 0.80 (0.70–0.93)   .003 0.86 (0.75,0.99)   .04

  Urinary tract 0.71 (0.67–0.75) <.001 0.84 (0.79,0.89) <.001
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Variable Unadjusted Risk Ratio
(95% CI)

P Value Adjusted Risk Ratio
(95% CI)

P Value

Cardiothoracic surgeries

  Aortic valve replacement 3.32 (2.51–4.38) <.001 1.37 (1.00,1.88)   .05

  Coronary artery bypass graft surgery 3.26 (2.75–3.87) <.001 1.89 (1.53,2.32) <.001

  Mitral valve replacement 3.91 (2.57–5.95) <.001 1.30 (0.84,1.99)   .24

Year

  2004 1.00 [Reference] 1.00 [Reference]

  2005 1.04 (0.96–1.12)   .34 1.01 (0.94,1.09)   .70

  2006 0.96 (0.89–1.04)   .31 0.95 (0.88,1.02)   .15

  2007 0.99 (0.91–1.08)   .78 0.96 (0.88,1.04)   .33

*
The adjusted analysis using modified Poisson regression models included all listed variables. The sample size of 41,460 excluded 11,045 patients

in the primary analysis cohort with preexisting AF and 7704 patients with a prior code for AF but no AF coded during the index sepsis
hospitalization.
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