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Abstract

Background—Healthcare acquired infections (HAIS) are a leading cause of morbidity and
mortality after cardiac surgery. Prior work has identified a number of patient-related risk factors
associated with HAIs. We hypothesized that rates of HAIs would differ across institutions, in part
attributed to differences in case mix.

Methods and Results—We analyzed 20,896 patients undergoing isolated coronary artery
bypass grafting (CABG) surgery at 33 medical centers in Michigan between 1/1/2009-6/30/2012.
Overall HAIs included pneumonia, sepsis/septicemia, and surgical site infections, including deep
sternal wound, thoracotomy, and harvest/cannulation site infections. We excluded patients
presenting with endocarditis. Predicted rates of HAIs were estimated using multivariable logistic
regression. Overall rate of HAI was 5.1% (1,071 of 20,896) [isolated pneumonia: 3.1% (n=644),
isolated sepsis/septicemia: 0.5% (n=99), isolated deep sternal wound infection: 0.5% (n=96),
isolated harvest/cannulation site: 0.5% (n=97), isolated thoracotomy: 0.02% (n=5), multiple
infections: 0.6% (n=130)]. HAI subtypes differed across strata of center-level HAI rates. While

Direct Correspondence to: Donald S. Likosky, Ph.D., Associate Professor, Section Head, Section of Health Services Research and
Quality, Department of Cardiac Surgery (5346 CVC), University of Michigan Medical School, Ann Arbor, M1 48109-5864,
likosky@umich.edu, 734-232-4216 (P), 734-763-7353 (F).

A list of medical centers participating in the Michigan Society of Thoracic and Cardiovascular Surgeons Quality Collaborative can
be found in an online appendix.

Disclosures. The authors have no disclosures.



1duosnue Joyiny vd-HIN 1duosnue Joyiny vd-HIN

1duosnuely Joyny vd-HIN

Shih et al.

Page 2

predicted risk of HAI differed in absolute terms by 2.8% across centers (3.9%—6.7%, min:max),
observed rates varied 18.2% (0.9%-19.1%).

Conclusions—There was an 18.2% difference in observed HAI rates across medical centers
among patients undergoing isolated CABG surgery. This variability could not be explained by
patient case mix. Future work should focus on the impact of other factors (e.g. organizational and
systems of clinical care) on risk of HAIs.
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INTRODUCTION

Healthcare-acquired infections (HAIS) occur in up to 3.5% of patients undergoing coronary
artery bypass grafting (CABG) surgery.! In 2008, Medicare stopped reimbursing hospitals
for the treatment of mediastinitis following CABG surgery, given that it is a byproduct of
the care received during the hospitalization and exposes patients to elevated risk of
morbidity and mortality.2 Though mediastinitis has received the lion’s share of attention,
patients may develop a broader spectrum of HAIs, including pneumonia, sepsis, septicemia,
and other surgical site infections including leg, superficial, and deep sternal wound
infections. Patients exposed to HAls experience elevated morbidity and mortality,! and may
incur an additional $30,000-$50,000 of expenditures related to their hospitalization.3 4

Prior work has informed our understanding of the epidemiology of HAIs in the setting of
cardiac surgery. Fowler and colleagues reported an infection rate of 3.7% within a national
dataset of over 300,000 adult cardiac surgical procedures.! These data were used to develop
a risk prediction model for HAIs; the model included 12 commonly available pre- and intra-
operative variables. Pasquali and colleagues reported a similar rate of infections within a
congenital cardiac surgical population, although they also noted variability across
participating centers (0.9%-9.8%) and higher utilization rates and costs among centers with
higher infection rates.® Less is known regarding institution-level variability in HAI rates
within the adult cardiac surgical population.

This prospective cohort study was undertaken to compare observed and expected rates of
HAIs across all 33 institutions performing isolated CABG surgery in the state of Michigan.

METHODS

Patient Population

The Michigan Society of Thoracic and Cardiovascular Surgeons Quality Collaborative
(MSTCVS-QC) is a multidisciplinary group consisting of all 33 hospitals performing adult
cardiac surgery in the state of Michigan.® 7 It began in 2001 as a cardiac surgeon-led quality
collaborative extension of the Michigan Society of Thoracic and Cardiovascular Surgeons,
and eventually became partially funded by the Blue Cross/Blue Shield of Michigan
insurance company. Initial and subsequent quality efforts have focused on un-blinded and
transparent data review of process and outcome measures for all participating programs,
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with the intention of improving the outcome of cardiac surgery throughout the state of
Michigan. The Collaborative meets quarterly to review various process and outcome results
such as internal mammary artery utilization, operative mortality, incidence of stroke, renal
failure, wound infection, prolonged ventilation, and blood utilization, among others.

All programs in the MSTCVS-QC utilize the Society of Thoracic Surgeons (STS) data
collection form and submit data on a quarterly basis to both the STS database and the
MSTCVS-QC data warehouse. Data managers meet quarterly for ongoing education and
training in data abstraction and outcomes reporting. In addition, there are scheduled
conference calls and webinars that focus specifically on issues related to institutional quality
initiatives and/or data definitions. Data audits are conducted annually by a core group of
trained quality collaborative nurses to ensure data integrity. Audits for all 33 MSTCVS
hospitals are performed either as an on-site audit over a 2-day period, or as a remote desk
audit through electronic medical record access. Audits entail review of a total of 20 records.
During each audit, values on 76 data variables (including those related to post-operative
infections) within the patient’s medical record are compared against submitted records. The
STS adult cardiac surgery database training manual is used to define all infections, which
does not include post-operative urinary tract infections. Since November 2012, 18
MSTCVS-QC hospitals have been audited, with an overall accuracy score of 98.1%. All
hospitals are encouraged to correct discrepancies and resubmit all corrected data to the
MSTCVS data warehouse.

Adult cases with operative dates between January 1, 2009 and June 30, 2012 were
considered for inclusion. We excluded cases in which the patient presented with active or
treated endocarditis, leaving a total of 20,896 isolated CABG procedures retained for
analysis.

We received IRB approval for the study (HUMO00084088) from the University of
Michigan’s Institutional Review Board, with a waiver of informed consent.

Outcome Measures

Infection was defined as the presence of any pneumonia, sepsis or septicemia, harvest or
cannulation site infection, deep sternal wound infection, or thoracotomy/parasternal site
infection.

Statistical Analysis

Covariates were chosen and categorized based on prior work by Fowler and colleagues?; a
small number of variables was modified or excluded after accounting for differences across
the versions of the STS data form used during the time period of the study.

A generalized linear mixed model was used to compute predicted rates of infection. The
model accounted for center- and surgeon-level variation using random intercepts. Because
surgeons may practice at multiple centers, these effects were not nested. Variables found
significant during univariate analysis were considered for inclusion in the model. A time
variable by year was included to account for trends over time. The final model, based on
backwards selection, retained those covariates with p<0.10, including age, body mass index,
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cardiovascular disease, smoking status, ejection fraction, dyslipidemia, hypertension,
chronic lung disease, immunosuppressive therapy, peripheral arterial disease, diabetes
mellitus, congestive heart failure, New York Heart Association Class, cardiogenic shock,
and anticoagulant usage.

Predicted probabilities of infection were determined based solely on the fixed effects
(patient characteristics) of the mixed model. The predicted rate for a center is interpreted as
the rate given the patient characteristics in that center, assuming all centers and surgeons
perform as a typical center and surgeon. Therefore, differences in predicted rates are due to
differences in case mix only. Centers were categorized as having low (<4.5%, n=14),
medium (4.5-6.9%, n=15), or high (=7.0%, n=4) observed infection rates.

Infection subtypes were compared within strata of center rates. Any case with two or more
infection types was placed into the “multiple infections” category. Isolated thoracotomy
incision cases were excluded from statistical comparisons of subtypes due to small sample
sizes within this category.

Demographics are presented as the number and percentage or mean and standard deviation.
Infected and non-infected cases were compared using the Student’s t-test, chi-square and
Fisher’s exact test, as appropriate.

The overall rate of HAI was 5.1% (1,071 of 20,896).

Pre-operative characteristics of patients (stratified by the presence or absence of infections)
are displayed in Table 1. As expected, patients developing infections are more likely to be

older, have higher body mass index, and have greater extent of comorbid disease. Our final
pre-operative model that was used to derive our predicted rates is shown in Table 2. The C
statistic for our risk model was 0.75.

Rates of HAI subtypes varied: isolated pneumonia: 3.1% (n=644), isolated sepsis/
septicemia: 0.5% (n=99), isolated deep sternal wound infection: 0.5% (n=96), isolated
harvest/cannulation site: 0.5% (n=97), isolated thoracotomy: 0.02% (n=5), and multiple
infections: 0.6% (n=130).

We explored whether HAI subtypes varied across centers (Figure 1). HAIs at low-rate
centers were predominantly driven by isolated pneumonia (49%), followed by isolated
harvest/cannulation site infection (17%) and isolated deep sternal wound infection (12%). In
contrast, HAIs at high-rate centers were driven predominantly by isolated pneumonia (70%),
multiple infections (14%), and sepsis/septicemia (10%). The rate of isolated pneumonia
varied from 1.5% in low HAI rate centers to 8.4% in high HAI rate centers. The rate of HAI
subtypes across centers is shown in Figure 1.

Comparison of the observed and predicted HAI rate across centers is displayed in Figure 2.
The median (25™, 75t percentile) for the observed and predicted rates across centers is
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5.5% (3.4%, 6.2%) and 4.7% (4.3%, 5.2%), respectively. Predicted risk of HAI differed in
absolute terms by 2.8% across centers, while observed rates differed by 18.2% (Figure 2).
DISCUSSION

We leveraged an audited a statewide cardiac surgical registry to identify the variability in
center-specific HAI rates. Our findings predicted a 2.8% absolute difference in HAI rates
across centers due to differences in case mix. However, we observed an 18.2% absolute
difference in actual rates of HAI. Isolated pneumonia was the predominant HAI subtype,
followed by patients having multiple infections. Relative to patients at low HAI rate centers,
patients at high HAI rate centers proportionally had more isolated pneumonia and multiple
infections and less isolated harvest cannulation site infections.

Investigators have defined HAIs differently, thus complicating direct comparisons of HAI
rates across published reports. Traditionally, investigators have reported infections related
specifically to the surgical and harvest site, with a primary focus on deep sternal wound
infections. Using this lens, deep sternal wound infection rates range from 0.4%-1.8%1: 8-14,
while the overall surgical site infection rate (including superficial sternal and lower
extremity harvest or cannulation site infections) has been reported between 3.0%-8.5%.8-10
While less frequently reported, cardiac surgery patients may develop a broader spectrum of
infections, including sepsis or septicemia (0.95%)3 and pneumonia (3.6%)8. The variation
across centers in infection rates in our present study is consistent with findings reported by
Pasquali and colleagues illustrating variation in infections across medical centers for patients
in the setting of congenital heart surgery.®

Prior work has demonstrated the short- and long-term risks and costs associated with
infections following cardiac surgery. Fowler and colleagues demonstrated that patients
developing major infections (surgical site infections or septicemia) after CABG surgery
were more likely to experience prolonged lengths of stay >14 days (47.0% vs. 5.9%) or
death (17.3% vs. 3.0%).1 Braxton and colleagues examined the long-term impact of
mediastinitis on 4-year survival following isolated CABG surgery for patients in Northern
New England. Patients developing mediastinitis had significantly higher risk of mortality
(35% vs. 11%), with an adjusted hazards ratio of 3.09, p<0.001.2 Within the state of
Michigan, patients exposed to non-surgical site infections such as sepsis or pneumonia at
low mortality hospitals experience 20.3% and 7.6% mortality rates, respectively.® Beyond
the risk of mortality, exposure to an HAI is associated with an additional cost of $30,000—
$50,000.3 Within a congenital heart surgery population, Pasquali and colleagues reported
that 15% of the variability in length of stay and cost across 28 participating hospitals was
explained by variation in HAIs.?

Our group and others have demonstrated the value of utilizing quality improvement
collaboratives as a vector for engaging frontline clinical team members. The Northern New
England Cardiovascular Disease Study Group (NNECDSG) documented the benefit of
systematically training and supporting clinical staff members in quality improvement
methods. Clinical registry data were coupled with generalizable knowledge from the
literature to help establish best practices. The group reported a 24% reduction in in-hospital
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mortality subsequent to CABG through the active engagement of front-line clinical team
members.16 Our statewide collaborative has used similar strategies to markedly improve the
utilization of the internal mammary artery in CABG surgery, especially among initially low-
rate centers, as well as reduce blood utilization.8: 17 Other regional collaboratives throughout
the state of Michigan (e.g., the Michigan Surgical Quality Collaborative and the Michigan
Bariatric Surgery Collaborative) have effectively engaged clinical teams across a number of
surgical domains, including bariatric, general, and vascular surgery.18 In all cases,
sustainable improvements are a consequence of identifying best practices across institutions,
understanding sources of this variation in terms of discrete processes of clinical care,
engaging frontline clinicians, and implementing and assessing the impact of changes in
practice. Share and colleagues estimated that the Michigan Surgical Quality Collaborative
specifically prevented surgical complications among 2,500 patients, and saved $20 million
annually.18

Traditional approaches to improving cardiac surgery have focused on modifying surgical
practices in the operating room. Such strategies have included the wide-scale adoption of
minimally invasive approaches for harvesting the saphenous vein.1® Nonetheless, our
current data suggest that this conceptual model may yield only modest gains. Targeted
efforts to reduce HAI rates likely should focus on reducing other types of infections. In the
context of these findings, stakeholder engagement by collaborators outside of the traditional
clinical boundaries of cardiac surgery is paramount to better understanding the best practices
for post-operative critical care. In our analysis, pneumonia was a primary driver of HAI
rates. Interventions aimed at preventing pneumonia and other pulmonary complications may
include: encouraging pre-operative respiratory muscle training2 and smoking

cessation, 2L 22 improving post-operative analgesia,?3 24 encouraging post-operative
incentive spirometry use,® and selective use of post-operative continuous positive airway
pressure.?8: 27 Future research is warranted to assess the effectiveness of these interventions
in reducing the pneumonia-related HAI rates in this setting.

Pronovost, working with colleagues from the Michigan Health and Hospital Association
Keystone Collaborative, recently leveraged such a multi-disciplinary approach to reduce
bloodstream infections.2® The investigators developed and implemented best practices
across 108 intensive care units in Michigan, yielding a 66% reduction in the rate of catheter-
related bloodstream infections. Would such an approach work for reducing HAIs in the
setting of cardiac surgery?

While clinical registry data is certainly important for engaging clinical staff members, other
factors may also have important contributions for optimizing HAI performance. There is a
growing understanding that checklists and computer-based reminders, while helpful in
formulating treatment algorithms, may not be the only adjunct to ensure appropriate HAI
prevention.2® Effective institutional practices likely include a deeply rooted culture of
safety, institutional certified infection control experts, and strong leadership.39-32 Such
factors are not traditionally collected through clinical registry data, thus hiding their impact
from traditional risk models and quality assurance activities.31-33 In our analysis, four
centers appear to be high outliers for observed HAI rates. However, the predicted rate of
HAI does not differ markedly from other centers, suggesting that this difference in observed
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HAI rates is not due to differences in case mix. Institutional and/or surgeon-level factors
may play a role in explaining this variation. The impact of these factors on HAI rates is the
subject of future investigation by our group.

We recognize some limitations to the present study. First, while we cannot rule out any
potential reporting bias concerning HAI rates, centers within the state of Michigan are
audited for completeness and accuracy of their data randomly by both the Society of
Thoracic Surgeons and automatically every other year by the MSTCVS-QC. Second, our
dataset does not contain information regarding post-discharge infections other than surgical
site infections, resulting in a potential underestimation of the true rate. Nonetheless, we used
standardized measures derived and used by the Society of Thoracic Surgeons in the adult
cardiac surgical database. Third, as in any non-randomized trial, we cannot rule out the
effects of unmeasured confounding. Nonetheless, we have adjusted for commonly cited
patient-level factors and accounted for center- and surgeon-level variation in our hierarchical
model.

In summary, we demonstrate large variation in HAI rates following cardiac surgery across
all 33 hospitals participating in the MSTCVS-QC, even after adjustment. The observed
variation is largely due to rates of pneumonia and multiple infections across centers. We
hypothesize that efforts to reduce this variation should focus on developing and supporting
multi-disciplinary clinical care teams across traditional silos of care.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Case Infection Rate

Infection Types by Center Rates
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Infection Type %, Overall | Low Medium High

Preumonia enly 3.1% 1.5% 3.7% 8.4%
Harvest site only 0.5% 0.5% 0.4% 0.4%
Deep sternal wound only 0.5% 0.4% 0.6% 0.3%
Sepsis or septicemia only 0.5% 0.3% 0.5% 1.2%
Theractiany siieonly 0.02% 0.04% 0.01% 0.00%
Multiple infections 0.6% 0.3% 0.8% 1.7%
Any imsction 5.1% 3.0% 5.9% 12.0%

Figure 1.

Hospital-acquired infection subtype by strata of medical center. Centers are categorized as
having low (<4.5%, n=14), medium (4.5-6.9%, n=15), or high (=7.0%, n=4) infection rates.
Rates of infection subtypes (pneumonia only, harvest site only, deep sternal wound only,
sepsis or septicemia only, thoracotomy only, multiple infections) are reported across each

strata of center.
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Figure 2.
Observed and predicted infection rates by medical center. Predicted rates were estimated

based on year of procedure, age, body mass index, cerebrovascular disease, smoking,
ejection fraction, dyslipidemia, hypertension, chronic lung disease, immunosuppressive
therapy, peripheral arterial disease, diabetes mellitus, congestive heart failure, NY Heart
Association Class, cardiogenic shock, and use of anticoagulants.
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Table 1
Pre- and Intra-operative Characteristics
Overall Infection No Infection | p
(N=20,896) | (N=1,071) | (N=19,825)
Demogr aphics
Age, Mean (SD) 65.0 (10.5) | 66.7(10.9) | 64.9 (10.5) <0.001
<55, N (%) 3458 (16.5) | 152 (14.2) | 3306 (16.7) | <0.001

55— 59, N (%) 2814 (135) | 122(11.4) | 2692 (13.6)

60 — 64, N (%) 3545 (17.0) | 164 (15.3) | 3381 (17.1)

65— 69, N (%) 3726 (17.8) | 184 (17.2) | 3542 (17.9)

70— 74, N (%) 3137 (15.0) | 171(16.0) | 2966 (15.0)

75-79, N (%) 2427 (11.6) | 139(13.0) | 2288 (11.5)

80— 84, N (%) 1401 (6.7) 105 (9.8) 1296 (6.5)

>85, N (%) 388 (1.9) 34(3.2) 354 (1.8)

Race: White, N (%) 18629 (89.2) | 910(85.0) | 17719(89.4) | <0.001
Gender: Male, N (%) 15199 (72.7) | 742 (69.3) | 14457 (72.9) | 0.009
BMI

Mean (SD) 30.3 (6.1) 31.3(7.3) | 30.3(6) <0.001

<30, N (%) 11184 (53.5) | 503 (47.0) | 10681 (53.9) | <0.001

30— 40, N (%) 8267 (39.6) | 442 (41.3) | 7825 (39.5)

> 40, N (%) 1445 (6.9) 126 (11.8) | 1319 (6.7)

Comorbid Disease

Dyslipidemia, N (%) 18431 (88.2) | 921(86.0) | 17510(88.3) | 0.021
Hypertension, N (%) 18392 (88.0) | 984 (91.9) | 17408 (87.8) | 0.000
smoker*, N (%) 6199 (29.7) | 394 (36.8) | 5805(29.3) | <0.001
Chronic Lung Disease, N (%) <0.001

None 15417 (73.8) | 630 (58.8) | 14787 (74.6)

Mild 3151 (15.1) | 215(20.1) | 2936 (14.8)

Moderate 1233 (5.9) 84 (7.8) 1149 (5.8)

Severe 1095 (5.2) 142 (13.3) 953 (4.8)
Immunosuppresive therapy, N (%) 740 (3.5) 85 (7.9) 655 (3.3) <0.001
Peripheral Arterial Disease, N (%) 3437 (16.4) 307 (28.7) 3130 (15.8) <0.001
CVD, N (%) 3277 (15.7) | 241(225) | 3036(15.3) | <0.001
Prior CVA, N (%) 1533 (7.3) 116 (10.8) | 1417 (7.1) <0.001
Diabetes Mellitus, N (%) 8798 (42.1) | 540 (50.4) | 8258 (41.7) | <0.001
Dialysis, N (%) 480 (2.3) 40 (3.7) 440 (2.2) 0.001
Anticoagulants, N (%) 9088 (43.5) 561 (52.4) 8527 (43.0) <0.001
Cardiac anatomy and function
Prior CABG Procedure, N (%) 631 (3.0) 37 (3.5) 594 (3.0) 0.393
Prior Valve Procedure, N (%) 44 (0.2) 4(0.4) 40 (0.2) 0.286
Prior Other Cardiac Procedure, N (%)** 170(0.8) 4(0.4) 166 (0.8) 0.115
Valvular insufficiency, moderate or severe, N (%) | 1678 (8.0) 123 (11.5) 1555 (7.8) <0.001
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Overall Infection No Infection | p
(N=20,89) | (N=1,071) | (N=19,825)
Number of Diseased Vessels, N (%) <0.001

None 36 (0.2) 2(0.2) 34(0.2)

One 862 (4.1) 21 (2.0) 841 (4.2)

Two 4319 (20.7) | 181(16.9) | 4138 (20.9)

Three 15679 (75.0) | 867 (81.0) | 14812 (74.7)
Cardiogenic shock, N (%) 346 (1.7) 69 (6.4) 277 (1.4) <0.001
Ejection Fraction, N (%) <0.001

Not Done 250 (1.2) 23(2.1) 227 (1.1)

<35 2706 (12.9) | 221(20.6) | 2485 (12.5)

35-50 5992 (28.7) | 331(30.9) | 5661 (28.6)

>50 11948 (57.2) | 496 (46.3) | 11452 (57.8)

CHF, N (%) 2579 (12.3) | 289(27.0) | 2290 (11.6) | <o0.001
NYHA Class, N (%)™ <0.001

Class | 87 (0.4) 8(2.8) 79 (3.4)

Class Il 536 (2.6) 41 (14.2) 495 (21.6)

Class Il 1066 (5.1) 105 (36.3) 961 (42.0)

Class IV 890 (4.3) 135 (46.7) | 755 (33.0)

Page 13

BMI indicates body mass index; CVD, cerebrovascular disease; CVA, cerebrovascular accident; CABG, coronary artery bypass graft; CHF,
chronic heart failure; NYHA, New York Heart Association

*
Indicates if the patient had smoked cigarettes any time during the year prior to the procedure
Current cigarette smoking was available in STS 2.73 but not in 2.61

*%

This is "other cardiac" (non-CABG, non-Valve), meaning "previous intrapericardial or great vessel procedures".

*%

Auvailable only for those with CHF
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Table 2

Model for Prediction of Healthcare-Acquired Infections”

| OR | 95% CI p
(Intercept) 0.01 | (0.01,0.02) <0.001
Year
2009 Reference Reference | Reference
2010 0.93 | (0.79, 1.10) 0.417
2011 0.99 | (0.84,1.18) 0.940
2012 0.92 | (0.75,1.14) 0.467
Age
<55 Reference Reference | Reference
55-59 1] (0.78,1.28) 0.983
60 - 64 1.07 | (0.84,1.35) 0.595
65— 69 1.26 | (1.00, 1.59) 0.053
70-74 143 | (1.12,1.83) 0.004
75-79 167 | (1.29,2.17) <0.001
80 -84 2.28 | (1.71,3.04) <0.001
>85 2.86 | (1.87,4.35) <0.001
BMI
<30 Reference Reference | Reference
30-40 14 | (1.21,1.61) <0.001
> 40 2.45 | (1.96, 3.06) <0.001
CvD 1.18 | (1.00, 1.38) 0.046
Smoker 148 | (1.27,1.72) <0.001
Ejection Fraction
Not Done 1.75 | (1.09, 2.81) 0.020
<35 1.23 | (1.02, 1.49) 0.030
35-50 1.16 | (1.00, 1.34) 0.056
> 50 Reference Reference | Reference
Dyslipidemia 0.75 | (0.62,0.91) 0.003
Hypertension 1.37 | (1.07,1.74) 0.011
Chronic Lung Disease: Mild, Moderate or Severe 1.55 | (1.35,1.79) <0.001
Immunosuppresive therapy 1.97 | (1.53,2.54) <0.001
Peripheral Arterial Disease 1.72 | (1.48,2.00) <0.001
Diabetes Mellitus 1.18 | (1.03,1.35) 0.016
CHF, non-Class IV 1.53 | (1.25,1.86) <0.001
NYHA Class IV 219 | (1.74,2.77) <0.001
Cardiogenic shock 3.42 | (2.49, 4.69) <0.001
Anticoagulants 1.22 | (1.07,1.40) 0.003

BMI indicates body mass index; CVD, cerebrovascular disease; CHF, congestive heart failure; NYHA, New York Heart Association.

*
C-statistic 0.75
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