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Abstract

Background—Although in-hospital cardiac arrest is common, little is known about readmission
patterns and inpatient resource use among survivors of in-hospital cardiac arrest.

Methods and Results—Within a large national registry, we examined long-term inpatient
utilization among 6972 adults =65 years who survived an in-hospital cardiac arrest. We examined
30-day and 1-year readmission rates and inpatient costs, overall and by patient demographics,
hospital disposition (discharge destination), and neurological status at discharge. The mean age
was 75.8 £ 7.0 years, 56% were men, and 12% were black. There were a total of 2005
readmissions during the first 30 days (cumulative incidence rate: 35 readmissions/100 patients
[95% CI: 33-37]) and 8751 readmissions at 1 year (cumulative incidence rate: 185
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readmissions/100 patients [95% CI: 177-190]). Overall, mean inpatient costs were $7,741 +
$2323 at 30 days and $18,629 + $9411 at 1 year. Thirty-day inpatient costs were higher in patients
of younger age (=85 years: $6052 [reference]; 75-84 years: $7444 [adjusted cost ratio, 1.23 [1.06—
1.42]; 65-74 years: $8291 [adjusted cost ratio, 1.37 [1.19-1.59]; both P<0.001]) and black race
(whites: $7413; blacks: $9044; adjusted cost ratio, 1.22 [1.05-1.42]; P<0.001), as well as those
discharged with severe neurological disability or to skilled nursing or rehabilitation facilities.
These differences in resource use persisted at 1 year and were largely due to higher readmission
rates.

Conclusion—Survivors of in-hospital cardiac arrest have frequent readmissions and high
follow-up inpatient costs. Readmissions and inpatient costs were higher in certain subgroups,
including patients of younger age and black race.

Keywords
cardiac arrest; cost; readmission; outcomes research

Among survivors of in-hospital cardiac arrest, little is known about their patterns of
readmission and related inpatient resource use after hospital discharge. Although there are
an estimated 200,000 in-hospital cardiac arrests annually in the U.S.,1 prior studies have
focused on in-hospital outcomes due to the challenge of collecting longitudinal data on
survivors. In a recent study, we were able to overcome this challenge and found that most
survivors of in-hospital cardiac arrest remained alive at 1 year.2 However, whether cardiac
arrest survivors experience multiple readmissions after hospital discharge and the principal
reasons for readmissions remain unclear. Moreover, characterizing the prognostic impact of
key clinical factors, such as race, sex, hospital disposition and neurological status at
discharge, on readmission and inpatient resource use patterns would provide insights into
potential opportunities for more aggressive and targeted outpatient surveillance.

To address these gaps in knowledge, we linked data from a large, national in-hospital
cardiac arrest registry with Medicare inpatient claims files and examined 30-day and 1-year
rates of readmission and inpatient resource use among patients who survived an in-hospital
cardiac arrest. Specifically, we examined whether rates of these outcomes differed by
demographic characteristics, neurological status and disposition at hospital discharge.

Methods

Data Sources and Linkage

Get With The Guidelines (GWTG)-Resuscitation, formerly the National Registry of
Cardiopulmonary Resuscitation, is a large prospective quality-improvement registry of in-
hospital cardiac arrests. Hospital participation is voluntary, and the registry’s design has
been described in detail previously.3 In brief, trained quality-improvement hospital
personnel enroll all patients with cardiac arrest (defined as the absence of a palpable central
pulse, apnea, and unresponsiveness) and without do-not-resuscitate orders. Cases are
identified by multiple methods, including centralized collection of cardiac arrest flow sheets,
reviews of hospital paging system logs, and routine checks of code carts, pharmacy tracer
drug records, and hospital billing charges for resuscitation medications.3 The registry uses
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standardized “Utstein-style” templates to define patient variables and outcomes to facilitate
uniform reporting across hospitals.# ® Data accuracy is further ensured by rigorous
certification of hospital staff and use of standardized software with data checks for
completeness and accuracy.®

We linked GWTG-Resuscitation patient-level data from January 1, 2000, through December
31, 2008, with Medicare inpatient files using 6 identifiers: dates of hospital admission and
discharge, patient age and sex, admitting hospital (deidentified), and International
Classification of Diseases, Ninth Revision, Clinical Modification (ICD-9-CM) diagnosis and
procedure codes. 2 7 We selected Medicare records for the linkage if they included a
diagnosis code for cardiac arrest (427.5), ventricular fibrillation (427.41), or ventricular
flutter (427.42) or a procedure code for cardiopulmonary resuscitation (99.60), defibrillation
(99.62), or closed chest massage (99.63). To further optimize the match, we also selected
records containing a diagnosis code for acute respiratory failure (518.81) or shock (785.5x)
to identify patients who did not have a diagnosis of cardiac arrest in the Medicare claims
data but otherwise were uniquely matched on all other identifiers, including hospital. For
each linked patient, we obtained Medicare denominator and inpatient files from 2000
through 2010. Denominator files contain information on all Medicare beneficiaries enrolled
in a given year while inpatient files contain information on readmission dates, diagnoses,
procedures, diagnosis-related group (DRG), and hospital reimbursement.

Study Population

The study cohort included 523 acute-care hospitals that submitted data to GWTG-
Resuscitation between January 1, 2000, and December 31, 2008. A total of 19,373 patients
18 years or older had a pulseless in-hospital cardiac arrest and survived to discharge (Figure
1). We excluded 9057 patients younger than 65 years who were not yet entitled to Medicare
benefits, leaving 10,316 Medicare age-eligible patients. Using the method described above,
we were able to match 7080 (68.6%) eligible patients to Medicare claims data.2 A GWTG-
Resuscitation record was not matched to a Medicare hospitalization (h=3236) when a patient
1) was admitted to a non-Medicare hospital (e.g., Veterans Administration hospital), 2) had
insurance other than fee-for-service Medicare, 3) was admitted to a hospital with few
registry patients (thus precluding a unique match), or 4) lacked a qualifying ICD-9-CM
diagnosis or procedure code for cardiac arrest in the Medicare files, as described above.
Notably, patients who were and were not linked to Medicare files were found to have similar
demographic and clinical characteristics (Supplemental Appendix eTable 1). Finally, for
patients who experienced cardiac arrest during multiple hospitalizations, we used the first
hospitalization as the index hospitalization and categorized 108 cardiac arrests during
subsequent hospitalizations as readmissions. The final study cohort comprised 6972 patients
who survived an in-hospital cardiac arrest from 401 hospitals. Notably, these hospitals were
geographically distributed throughout the U.S. and represented different hospital bed sizes,
with one-half having training programs for residents or fellows and the majority located in
urban areas (Supplemental Appendix eTable 2).
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Study Outcomes

The outcomes of interest were all-cause readmission and inpatient resource use. We
examined rates of each outcome at 30 days and 1 year after discharge from an in-hospital
cardiac arrest. Readmission was determined from the linked Medicare inpatient files, which
contained data as to whether and when a patient was readmitted to a hospital and the |CD-9-
CM code for the principal discharge diagnosis for hospitalization. Cost information was also
determined from Medicare Part A inpatient files, which provided the actual Medicare
payment to hospitals for each readmission.

Statistical Analysis

Baseline characteristics of the study cohort were described using proportions for categorical
variables and means with standard deviations for continuous variables. We computed
cumulative readmission incidence rates at 30 days and 1 year of follow-up. From these rates,
the mean number of readmissions per patient-year of follow-up was determined. To
determine the reasons for readmission, hospitalizations were further categorized by common
diagnosis groups (e.g., heart failure, myocardial infarction, infection, pneumonia, etc.) using
the ICD-9-CM codes for principal discharge diagnosis.

Inpatient resource use for the whole cohort was determined by summing costs for each
patient’s rehospitalizations from the linked Medicare inpatient files. We then computed
adjusted cost ratios for the following pre-specified subgroups: age, sex, race, initial cardiac
arrest rhythm, hospital disposition (discharge destination), and neurological status at
discharge. Neurological status at discharge was assessed using commonly-used cerebral
performance categories, which distinguished patients with mild to no neurological disability,
moderate neurological disability, severe neurological disability, and coma or vegetative
state.®

To determine adjusted costs and cost ratios, since some patients had no follow-up inpatient
costs, we constructed a two-part model conditional on patients having follow-up inpatient
costs, comprised of (1) a logistic regression model predicting the probability of having any
follow-up costs,? and (2) a gamma regression model with a log link for the costs (for those
patients with non-zero follow-up costs),0 with both models adjusted for a patient’s
characteristics and comorbidities (which are collected by GWTG-Resuscitation using
standardized registry definitions). From the model, we calculated adjusted costs for each
reference group by performing 1000 bootstrap samples and computing the mean over these
1000 samples. Adjusted cost ratios and 95% confidence intervals for each subgroup were
derived also by performing 1000 bootstrap samples, with the 2.5t and 97.5™ percentile cost
ratios defined as the 95% CI.11 Finally, the adjusted costs for each subgroup strata were
obtained by multiplying the adjusted cost ratio for each strata with the adjusted costs for its
reference group, with all other covariates fixed at their mean values in the population.

In these models, besides age (65 to 74 years, 75 to 84 years, =85 years), sex, race (white,
black, other), initial cardiac arrest rhythm (asystole, pulseless electrical activity, ventricular
fibrillation, pulseless ventricular tachycardia), hospital disposition (home without assistance,
home with home health care, skilled nursing facility, inpatient rehabilitation, hospice), and
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discharge neurological status, we also adjusted for co-morbidities or medical conditions
present prior to cardiac arrest (congestive heart failure, myocardial infarction, or diabetes
mellitus; renal, hepatic, or respiratory insufficiency; baseline evidence of motor, cognitive,
or functional deficits; acute stroke; pneumonia; hypotension; sepsis; major trauma;
metabolic or electrolyte abnormality; metastatic or hematologic malignancy; and
requirement for mechanical ventilation or hemodialysis) and therapeutic interventions in
place at the time of cardiac arrest (anti-arrhythmic drugs, intravenous vasopressors, dialysis,
pulmonary artery catheter, and intra-aortic balloon pump).

Overall, rates of missing data were low. Race was missing for 396 (5.7%) patients, and
discharge neurological status was missing for 858 (12.3%) patients. For the multivariable
models, we performed multiple imputation with IVEware software (University of Michigan,
Ann Arbor).12 Results with and without imputation were not meaningfully different, so we
present the former.

For each subgroup analysis of inpatient resource use, we evaluated the null hypothesis of no
difference in 30-day and 1-year costs at a 2-sided significance level of 0.05 and calculated
95% confidence intervals (Cls) using robust standard errors. All analyses were performed
using SAS version 9.2 (SAS Institute, Cary, North Carolina) and R version 2.10.0 (R
Foundation for Statistical Computing, Vienna, Austria).13

The institutional review boards of the Duke University Health System and the Mid America
Heart Institute approved the study. Dr. Chan takes responsibility for the accuracy of the data
and all analyses, and the final manuscript draft was reviewed and approved by the GWTG-
Resuscitation research and publications committee and the American Heart Association’s
Executive Database Steering Committee.

Of the 6972 patients who survived an in-hospital cardiac arrest in our study, the mean age
was 75.8 £ 7.0 years and 56% were men (Table 1). Approximately 12% of patients were of
black race and nearly half (46.4%) had an initial cardiac arrest rhythm of ventricular
fibrillation or pulseless ventricular tachycardia that was amenable to defibrillation. One-
quarter of patients had an incident myocardial infarction or heart failure exacerbation during
the index hospitalization, and nearly one-fifth of patients were hypotensive or on mechanical
ventilation at the time of cardiac arrest. The principal diagnoses for the index hospitalization
in which in-hospital cardiac arrest occurred are summarized in Supplementary Appendix
eTable 3. Cardiovascular diseases comprised more than half of all index hospitalizations for
in-hospital cardiac arrest (54.5% [3802/6972]), whereas pneumonia and other infections
accounted for 1148 (16.5%) of hospitalizations.

At hospital discharge, 48.1% of patients had mild to no neurological disability, 34.3% had
moderate disability, 14.4% had severe disability, and 3.2% were in a coma or vegetative
state. Most (55.3%) patients were discharged to either an inpatient rehabilitation or skilled
nursing facility, and 4.8% went to hospice for comfort care. Of the 40% of patients who
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were discharged home, the majority (62%) did not receive any home health or nursing
assistance.

Readmissions

Figure 2 depicts the cumulative incidence for all-cause readmission during the first year
after discharge from an in-hospital cardiac arrest. Although 18.0% of patients died within
the first 30 days after discharge, there were a total of 2005 readmission, yielding a 30-day
mean cumulative incidence rate of 35 readmissions per 100 patients (95% confidence
interval [Cl], 33 to 37). By 1 year, there were a total of 8751 readmissions and 41.5% of
patients had died (mean follow-up time of 248 + 152 days), yielding a 1-year mean
cumulative incidence rate of 185 readmissions per 100 patients (95% ClI, 177 to 190).
Notably, nearly half of patients were not readmitted during the first year, and 30% were
readmitted more than once (Table 2).

Table 3 summarizes the primary reasons for readmission. Of 2005 readmissions during the
first 30 days of follow-up, cardiovascular disease was the predominant reason for
readmission, comprising 720 (35.9%) of these hospitalizations. Another 43% of
hospitalizations were due to pulmonary disease (n=343 [17.1%]), upper and lower
gastrointestinal disease, including bleeding (n=265 [13.2%]), infections other than
pneumonia (n=135 [6.7%]), and renal disease (n=118 [5.9%]). Notably, heart failure was the
most frequent individual diagnosis related group, constituting 16.7% of all readmissions.
Importantly, recurrent cardiac arrest as the principal reason for readmission was infrequent
(11 [0.5%] readmissions). These category percentages were similar when we examined
reasons for readmission at 1 year after hospital discharge (see Table 3).

Inpatient Resource Use

The mean (z standard deviation) length of stay for the index hospitalization for in-hospital
cardiac arrest was 19 * 16 days, and the mean cost of that stay was $35,808 + $38,230. In
contrast, the mean cost for readmissions for the whole cohort (including those who were not
admitted) was $7,741 + $2323 at 30 days and $18,629 + $9411 at 1 year. On average, a
patient was hospitalized for 11 + 22 days during the first year.

Inpatient resource use was substantially higher in younger than older patients, with 30-day
adjusted costs of $6052 in patients 85 years or older, as compared with $7444 (adjusted cost
ratio, 1.23; 95% confidence interval [CI], 1.06-1.42; P<0.001) and $8291 (adjusted cost
ratio, 1.37; 95% ClI, 1.19-1.59; P<0.001) for patients 75 to 84 years and 65 to 74 years of
age, respectively (Table 4). Compared with whites (adjusted mean cost of $7413), black
patients had higher 30-day adjusted inpatient resource use of $9044 (adjusted cost ratio,
1.22; 95% ClI, 1.05-1.42; P<0.001). Patients with an initial cardiac arrest rhythm of
ventricular fibrillation had lower adjusted inpatient resource use than those with an initial
cardiac arrest rhythm of pulseless electrical activity. Similar patterns of inpatient costs were
found for each subgroup when the follow-up was extended to 1 year after hospital discharge.
In each instance, these differences in inpatient resource use were accompanied by parallel
differences in readmission rates (e.g., those with higher inpatient resource use had higher
cumulative readmission incidence rates; see Table 4)
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At 1 year, patients discharged with moderate or severe neurological disability had much
higher inpatient resource use as compared with patients with mild to no neurological deficits
or in a coma or vegetative state. Compared with those who were able to be discharged home
without any nursing assistance, patients who required home health nursing care, inpatient
skilled nursing care, and inpatient rehabilitation after discharge had higher inpatient costs at
1 year. Not surprisingly, patients discharged to hospice care had minimal 1-year costs
(adjusted costs, $374). Notably, there were no differences in inpatient resource use by sex.
These subgroup patterns were similar when examining cost ratios at 30 days. Lastly, in
contrast to follow-up inpatient costs, there were no cost differences for the index
hospitalization by race, and initial hospitalization costs were higher for patients with coma
or vegetative state (see Supplementary Appendix eTable 4).

Discussion

Among patients who survived to discharge after an in-hospital cardiac arrest, we found that
readmissions occurred frequently, especially during the first 30 days (rate of 35
readmissions per 100 patients). On average, subsequent inpatient resource use was over
$7800 during the first 30 days and nearly $19,000 during the first year. Cardiovascular
disease was the most common reason for readmission, but this category comprised only one-
third of all readmissions. There were important differences in readmission rates and
inpatient costs, especially by age group, race, hospital disposition, and neurological status at
discharge. Collectively, these findings provide important insights into the patterns of
readmission and inpatient resource use by survivors of in-hospital cardiac arrest.

Since there are an estimated 200,000 in-hospital cardiac arrests annually in the U.S., and
because temporal trends suggest that survival rates have improved substantially over the past
decade,14 there is growing interest in the morbidity and mortality of survivors of in-hospital
cardiac arrest. Indeed, a recent study has found that the majority of hospitalized elderly
patients who survive a cardiac arrest remain alive at 1 year.2 However, there has not been, to
date, a systematic evaluation of readmission patterns and inpatient resource use of survivors
of in-hospital cardiac arrest. Although one prior study quantified inpatient resource use to be
nearly $63,000 per patient at a mean of 22 months of follow-up,® that study was comprised
of 28 survivors from one site, reported hospital charges (not actual payments), and included
charges from both the index hospitalization and subsequent readmissions. Another study had
found that 71% of patients who survived an in-hospital cardiac arrest were readmitted by 2
years. However, that study included only 79 survivors and did not examine cumulative rates
of readmission nor quantify costs.18 By linking data from GWTG-Resuscitation to Medicare
files, we were able to leverage rigorous data collection within a multicenter prospective
registry with detailed information on inpatient utilization from a national insurance database.
As a result, our study extends the findings of prior studies by providing, to date, the most
representative and comprehensive estimates of long-term readmission and inpatient resource
use for survivors of in-hospital cardiac arrest.

Our findings help put into context the notion that survivors of in-hospital cardiac arrest have
extraordinarily high morbidity and mortality. In a recent study, we found that survivors of
in-hospital cardiac arrest have a similar 3-year mortality rate as Medicare-matched patients
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hospitalized with heart failure.1” In this present study, we found that inpatient resource use
during the first year for in-hospital cardiac arrest survivors was similar to 1-year costs for
systolic heart failure patients with poor health status (e.g., EPHESUS trial: $18,476)18 and
those with moderate to severe neurological disability after cardio-embolic stroke
($23,000).19 Therefore, although survivors of in-hospital cardiac arrest have significant
morbidity and mortality after hospital discharge, these rates are not substantially different
from those of other highly morbid cardiac conditions. Interestingly, rehospitalization for
cardiac arrest was rare, occurring in <1% of readmissions.

Our study was also able to examine whether differences in inpatient resource use differed by
important subgroups. Black patients who survive an in-hospital cardiac arrest are known to
have lower survival rates after hospital discharge than white patients.2 We found that they
also had higher rates of readmissions and subsequent inpatient resource use, which is
consistent with their higher long-term mortality rate. We also found significant differences
by age group, with fewer readmissions and lower inpatient resource use among more elderly
survivors. Although the reasons for the lower rate are not altogether clear, it may be related
to age differences in use of advanced directives (particularly concerning resuscitations) and
decisions about palliative care after surviving a cardiac arrest. There was also a gradient of
inpatient resource use by hospital disposition. Patients discharged home had the lowest rate
of readmissions and inpatient resource use, whereas patients sent to rehabilitation centers
had the highest, with 44% higher 1-year inpatient costs. Finally, there was a notable step-
wise gradient in readmission rates and long-term inpatient resource use by discharge
neurological status, with higher utilization among those with greater neurological disability
at hospital discharge.

The cost data from this study provides important post-discharge information for the overall
cohort and for specific subgroups — information that prior to our analysis has been missing
from the literature. Although we did not conduct assessments of cost-effectiveness in this
manuscript, prior cost-effectiveness studies (e.g., hypothermia in cardiac arrest survivors)
have lacked reliable estimates of long-term costs among cardiac arrest survivors. As new
technologies and treatment strategies become adopted (e.g., routine cardiac catheterization
of cardiac arrest survivors, therapeutic hypothermia, implantable cardioverter-defibrillators)
in survivors of in-hospital cardiac arrest, we believe the specific cost estimates from this
study could be used to provide more precise estimates of their cost-effectiveness. Finally,
our readmission and cost findings suggest a critical need for the development and testing of
strategies which can reduce neurological disability during the acute resuscitation period
and/or improve post-discharge recovery in these high-risk patients. If such strategies were
found to be successful, they would not only reduce morbidity but also substantial
downstream costs.

Our study should be interpreted in the context of the following potential limitations. First,
GWTG-Resuscitation is a quality-improvement registry. Although it collects data from a
diverse group of hospitals, our findings may not be generalizable to all U.S. hospitals,
including non-Medicare (e.g., Veteran Administration) hospitals. Second, we restricted the
analysis to fee-for-service Medicare beneficiaries who could be matched to Medicare files;
therefore, readmission patterns and inpatient resource use in patients younger than 65 years
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and those with Medicare Advantage plans may differ. Third, our cost data for readmissions
were based on Medicare payments to hospitals, which reimburse at lower rates than private
insurers and may underestimate inpatient resource use for all patients. Fourth, we did not
have cost data for other types of non-acute care, such as skilled nursing and outpatient
rehabilitation, which would have underestimated the cost ratios for patients with
neurological disability. Fifth, we did not have information on outpatient utilization, such as
medications and clinic visits, and we therefore only examined inpatient resource use.
However, as the vast majority of total resource use is comprised of inpatient
hospitalizations, our findings likely parallel patterns for total resource use. Sixth, our
findings were restricted to survivors of in-hospital cardiac arrest and therefore do not apply
to those with out-of-hospital cardiac arrest. Seventh, we excluded patients for whom a
GWTG-Resuscitation record could not be linked to a Medicare hospitalization. Nonetheless,
excluded patients were similar to patients in the study cohort; therefore, their exclusion was
unlikely to significantly bias our results. Finally, our study was based on observational data;
therefore, while we were able to adjust for a number of confounders, we were unable to
account for certain factors, such as left ventricular ejection fraction, which may have
influenced readmission rates or inpatient resource use.

In conclusion, we found that elderly survivors of in-hospital cardiac arrest were frequently
readmitted, with high costs for inpatient care during follow-up. Readmission rates and
inpatient costs differed by patient age, race, hospital disposition and neurological status at
discharge.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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19,373 Patients with cardiac arrest who
survived to hospital discharge

(under 65 years of age)

{9057 Excluded due to ineligibility for Medicare]

Y
[ 10,316 Patients aged 65 or older ]

)[ 3236 Arrests not matched to Medicare files J

Y
[ 7080 Arrests matched to Medicare files j

(categorized as an outcome in analyses)

{ 108 Readmissions with an in-hospital arrest j

Y
[ 6972 Arrests in final study sample j

Figure 1. Study Cohort
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Figure 2. Mean Cumulative Incidence for Any Readmission During Follow-up
Cumulative incidence rate represented by solid line and 95% confidence intervals by dashed
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Table 1
Characteristics of the Study Cohort

Patients
Characteristic (N=6972)
Demographic characteristics
Age — yr 758+7.0
Male sex — no. (%) 3872 (55.5)
Race — no. (%)*
White 5634 (85.7)
Black 778 (11.8)
Other 164 (2.5)
Initial cardiac arrest rhythm — no. (%)
Asystole 1707 (24.5)
Pulseless electrical activity 2031 (29.1)
Pulseless ventricular tachycardia 1109 (15.9)
Ventricular fibrillation 2125 (30.5)
CPC score at discharge — no. (%)
1 (mild to no neurological disability) 2943 (48.1)
2 (moderate neurological disability) 2097 (34.3)
3 (severe neurological disability) 879 (14.4)
4 (coma or vegetative state) 195 (3.2)
Preexisting conditions — no. (%)
Acute stroke 249 (3.6)
Baseline depression in CNS function 736 (10.6)
Diabetes mellitus 2262 (32.4)
Heart failure during admission 1625 (23.3)
Heart failure prior to admission 1848 (26.5)
Hepatic insufficiency 143 (2.1)
Hypotension 1313 (18.8)
Major trauma 113 (1.6)
Metabolic or electrolyte abnormality 770 (11.0)
Metastatic or hematologic malignancy 518 (7.4)
Myocardial infarction during admission 1897 (27.2)
Myocardial infarction prior to admission 1805 (25.9)
Renal insufficiency 1836 (26.3)
Respiratory insufficiency 2368 (34.0)
Pneumonia 725 (10.4)
Septicemia 473 (6.8)
Interventions in place at time of cardiac arrest — no. (%)
Mechanical ventilation 1246 (17.9)
Intravenous vasopressors 1203 (17.3)
Intravenous antiarrhythmics 530 (7.6)
Dialysis 136 (2.0)
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Patients
Characteristic (N=6972)
Pulmonary artery catheter 326 (4.7)
Intra-aortic balloon pump 104 (1.5)

Circ Cardiovasc Qual Outcomes. Author manuscript; available in PMC 2015 November 01.

Page 14



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

1duasnuely Joyny Yd-HIN

Chanetal.

Table 2
Distribution of Readmission Frequency at 1-Year Follow-up

Page 15

Nearly half of those discharged alive after an in-hospital cardiac arrest were not readmitted during the first
year, while another 30% were readmitted more than once.

Number of

Readmissions  Patient N %
0 3182 45.6%

1 1701 24.4%

2 884 12.7%

3 514 7.4%

4 281 4.0%

5 175 2.5%

>5 235 3.4%
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Table 3

Principal Reasonsfor Readmission at 30 Daysand 1 Y ear

30 Day 1Year
n=2005 % n=8751 %

CARDIOVASCULAR

Heart failure 335 16.7 1374 15.7

Coronary artery disease 70 35 332 3.8

Myocardial infarction 59 29 207 24

Chest pain 38 1.9 138 1.6

Syncope 9 0.4 66 0.8

Cardiac arrest 11 05 40 0.5

Other cardiac 198 9.9 814 9.3
PULMONARY

Pneumonia 88 4.4 439 5.0

Acute Respiratory Failure 83 41 277 3.2

Chronic Obstructive Pulmonary Disease 24 1.2 231 2.6

Other Pulmonary 148 7.4 476 5.4
GASTROINTESTINAL

Gastrointestinal bleed 158 7.9 435 5.0

PUD, Liver, and Intestinal diseases 51 25 299 3.4

Other Gastrointestinal 56 2.8 280 3.2
INFECTION

Sepsis 118 5.9 495 5.7

Bacteremia and other infections without sepsis 17 0.8 101 1.2
RENAL DISEASE 118 59 542 6.2
MEDICAL / SURGICAL COMPLICATIONS 127 6.3 492 5.6
HEMATOLOGY / ONCOLOGY

Malignant Cancer 22 11 157 1.8

Anemia 5 0.2 34 0.4

Other hematologic 7 0.3 52 0.6

Other cancers 2 0.1 20 0.2
NEUROLOGICAL

Stroke 39 1.9 209 24

Other Neurological 25 1.2 124 1.4
ENDOCRINE

Diabetes and complications 32 1.6 171 2.0

Other endocrine or immune-related 11 0.5 49 0.6
DEHYDRATION AND ELECTROLYTES 38 1.9 185 2.1
FRACTURE AND OTHER MUSCULOSKELETAL 32 1.6 169 1.9
INJURY OR POISONING 18 0.9 159 18
PSYCHIATRIC 8 0.4 72 0.8
ALL OTHER CAUSES 58 29 312 3.6
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Abbreviations: PUD, peptic ulcer disease
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