Clin. Cardiol. 25, 149-152 (2002)

Clinical Investigations

Clinical Presentation, Hospital Length of Stay, and Readmission Ratein
Patientswith Heart Failurewith Preserved and Decreased L eft Ventricular

Sysolic Function
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Summary

Background: Congestive heart failureistheleading cause
of hospital admissionsfor adultsinthe United States. To our
knowledge, therearelimited datacomparing theclinical pres-
entation, hospital length of stay, and readmission in patients
with preserved and decreased |eft ventricular (LV) systolic
function.

Hypothess: Thegoa of thestudy wasto determinewhether
therearedifferencesin clinical presentation, hospital length of
stay, and readmission in patientswith preserved (= 50%) and
reduced (< 50%) systolicfunction.

Methods: We prospectively eval uated 187 patients admit-
ted with congestive heart failure confirmed by the presence of
pulmonary vascular congestion on chest x-ray, and with re-
cent (<6 months) documentation of LV systolic function by
two-dimensional echocardiography. History and physical
examination findings, patient demographics, comorhidities,
discharge medications, and length of hospital stay datawere
documented. Readmission rate over a6-month follow-up pe-
riod wasal so documented.

Results: Of the 187 patients, 130 (70%) patientshad an gjec-
tion fraction (EF) <50%, and 57 (30%) patients had an EF
>50%. Patientswith EF < 50% weremorelikely tobemen (54
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vs. 37%, p=0.03), AfricanAmericans (79 vs. 60%, p=0.007),
had a higher prevalence of previous stroke (17 vs. 5%, p =
0.03), and were more likely to carry no medica insurance at
the time of admission (14 vs. 2%, p = 0.01) and to be dis-
charged on digoxin (60 vs.30%, p<0.001). There were no
sgnificant differencesin symptoms (exertional dyspnes, rest
dyspnea, orthopnea, or paroxysmal nocturna dyspnea), orin
physical examination findings (S3, $4, elevated jugular ve-
nouspressure, rales, or peripheral edema). According to chest
X-ray, patients with EF <50% had more frequent cardio-
megaly (88 vs. 72% p = 0.008), but therewere no differences
in the presence of pleural effusion or pulmonary vascular
congestion (p=NS). Themean length of stay was5.9and 5.2
days, respectively (p = 0.34). During the 6-month follow-up
period, thereadmission rateswere 33% (43 patients) and 26%
(15 patients), respectively (p=0.36).

Conclusion: Theclinica presentation, hospital length of
stay, and readmission rate for congestive heart failure are
similar in patientswith preserved and decreased LV systolic
function.
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Introduction

Heart failure remainsthe leading cause of hospital admis-
sonsinadultsintheU.S., with estimated costs exceeding 100
billion dollars annually.’- 2 Furthermore, the rate of readmis-
sionto the hospital within 90 daysof hospital dischargeisre-
ported to be as high as 45%.35 Previous studies suggest that
30 to 40% of patients with heart failure have preserved |eft
ventricular (LV) systolic function.2: 287 Therefore, targeting
this patient population and understanding the differences be-
tween patientswith decreased and preserved systolic function
is of paramount importance in guiding thergpeutic manage-
ment and clinical decision making. Sincethe pathophysiology
and thus the management are different in patients with heart
failurewith preserved versusdepressed LV systolic function,
early identification of thesetwo subsetsof patientswill allow
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appropriatetherapeutic strategies. To our knowledge, thereare
limited prospective datacomparing the clinical presentation,
hospital length of stay, and readmission rate of patients with
heart failure with preserved and decreased systolic function.®
Thegod of our study wasto determine whether thereare dif-
ferencesbetween patientswith preserved (= 50%) and reduced
(<50%) systolicfunction.

Methods

Henry Ford Hospital, Detroit, isa900-bed urban hospital
with direct admissions from emergency rooms, suburban
clinics, and transfersfrom several community hospitals. This
study comprises the prospective evaluation of 198 consecu-
tive patients admitted to the hospital during a 6-month time
period with the admitting diagnosis of congestive heart fail-
ure. Patientsweredigiblefor the study if they had both clini-
cal and radiographic evidence of pulmonary vascular conges-
tion not related to acute myocardial infarction. Only 187
patients (95%) with recent (< 6 months) documentation of LV
function by echocardiography wereincluded in the analysis.
Detailed clinicd data(history, physical examination, chest x-
ray, electrocardiogram [ECG]) were prospectively collected
by thestudy investigators. Dataregarding patient demograph-
ics, comorhidity, discharge medications, and length of hospi-
tal stay and readmission dataover a6-month foll ow-up peri-
od were documented. Follow-up eva uation was performed
by means of atelephone questionnaire at 2, 4, and 6 months
after discharge.

Statigtical Analysis

Petientswith LV gjection fraction (EF) <50% were com-
pared with patientswith EF > 50% using standard tests of as-
sociation. The categorical variable comparisons were made
using the genera chi-square test. The Fisher exact test was
used instead of the chi-square test if the expected number of
patients within any category was <5. The numeric variable
comparisonswere made using either the Student two-sample
t-test for equal variances or the Welch two-sample t-test for
unequal variances. The Wilcoxon rank sum test was used
rather than the t-test if the assumption of distributional nor-
mality was significantly violated. After further subdividing
the patients into four LV EF subgroups, one-way anadysis of
variance (ANOVA) was used to compare the four groupsre-
garding the logarithm-transformed hospita length of stay.
Furthermore, the chi-squaretest was used to comparethefour
groupsregarding the readmission status. All comparison test
results were two-sided. For this descriptive study, a signifi-
cancelevel of 0.05wasused throughout.

Resaults

Of the 187 patients, 130 (70%) had an EF <50%, and 57
(30%) had an EF=50%. The mean EF for the 130 patients
with an EF <50% was 27 + 10% (median of 25, range 10—

48%). The mean EF for the 57 patientswith an EF of at least
50% was 54 + 4% (median of 55%, range 50-65%).

Sociodemographics

AssummarizedinTablel, patientswith decreased systolic
function (EF <50%), were more likely to be men (54 vs.
37%, p = 0.03), African Americans (79 vs. 60%, p = 0.007),
had a higher prevalence of previous stroke (17 vs. 5%, p =
0.03), and were also more likely to carry no medical insur-
anceat thetimeof admisson (14 vs. 2%, p=0.01). Therewere
no statitically significant differences between thetwo groups
with regard to age, history of hypertension, diabetes, peripher-
al vascular occlusive disease, smoking status, and history of
myocardia infarction.

History and Physical Examination Findings

There were no sgnificant differences in symptoms (exer-
tiona dyspnes, rest dyspnes, orthopnea, or paroxysma noctur-
nal dyspnea) or in physical examinationfindings(S3, 4, jugu-
lar venous distention, rales, or peripheral edema). By chest
x-ray, patientswith low EF had more often cardiomegaly (88
Vs. 72% p = 0.008), but there were no differencesin the pres-
enceof pleura effusion or pulmonary congestion (Tablell).

DischargeM edications

Petients with decreased LV systolic function were more
likely to be prescribed digoxin at the time of discharge (60 vs.
30%, p<0.001), whereas patients with preserved function
weremorelikely to bedischarged onacacium-channel block-
er (39vs. 16%, p<0.001). Therewasno significant difference
between thetwo study groupswith regard to the use of diuret-
ics, betablockers, or angiotensin-converting enzyme inhibi-
torsupon discharge.

TaBLE |  Sociodemographicsand risk factors

Variables EF<50% (%) EF=50% (%) pValue
Number of patients 130 57

Age 65+ 13 69+ 12 0.09
Gender (male) 54 37 0.032
Ethnicity (AA) 79 60 0.072
Hypertension 84 88 05
Diabetes 50 40 04
PreviousMI 35 26 0.2
PreviousCVA 17 5 0.032
Smoker 46 32 0.06
PVOD 13 7 05
CRI, cregtinine> 2.0 24 26 0.6

apPvadue<0.05indicatesatitical significance.

Abbreviations: AA =AfricanAmerican, M1 = myocardid infarction,
CVA = cerebra vascular disease, PVOD = periphera vascular occlu-
sivedisease, CRI = chronicrend insufficiency.
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TaBLE Il Comparison of theclinicd history, physica examination,
and chest x-ray findingsbetween patientswith preserved (EF = 50%)
and decreased | eft ventricular systolic function (EF < 50%)

EF<50% EF>50%
Variables 130patients  S57patients  pVaue
Exertiona dyspnea, % 7.7 772 0.9
Rest dyspnea, % 59 51 03
Orthopnea, % 65 51 0.45
AdmissonHR 98+ 23 94+24 03
Admisson SBP 149+ 40 159+41 01
AdmissonDBP 89+23 86+29 09
Jugular venouspressure  6.6+2.7cm  6.5+2.8cm 0.6
Admission S3gdlop, % 23 16 0.3
Admisson A gdlop, % 26 25 0.8
Ralesat admission, % 88 86 0.7
Cardiomegaly, % 88 72 0.0082
Pleural effusion, % 4 46 08
Pulmonary congestion, % 98 100 0.6

apPvadue<0.05indicatesatistical significance.

Abbreviations: PND = paroxysma nocturnal dyspnea, HR = hear
rate, SBP = systalic blood pressure, DBP = diastolic blood pressure,
EF =¢gjectionfraction.

Hospital L ength of Stay and Readmission Rate

The mean length of stay was 5.9 days, median of 4 days,
and arangeof 1to 33 daysfor patientswith|low EF < 50%. For
patients with preserved systolic function (EF =50%), the
mean length of hospital stay was 5.2 days, median of 4 days,
range of 1to 33 days. The difference between the two groups
wasnot satigtically significant (p=0.34).

Of the 130 patients with an EF < 50%, 43 patients (33%)
were readmitted within 6 months of discharge. Of the 57 pa
tients with an EF of =50%, 15 (26%) were readmitted. That
differenceisnot statistically significant (p=0.36).

Further patients dtratification based on LVEF into four
groups (EF <25%, EF 26-49%, EF 50-59%, EF =60%),
showed thefoll owing results. With regard to hospital length of
stay, (Fig. 1), 72 patients with an EF of <25% had a mean

n= n= n= n=
72 58 49 8
6
5
7 4
3 3
[%2]
)
1
EF
0T 26— s0- =

25%  49% 59% 60%

Fic.1 Comparison of hospital length of stay (LOS) based on the
gectionfraction (EF). Pvalue>0.05.

length of stay of 6 dayswith astandard deviation (SD) of 5.8
days, amedian of 4 days, and arange of 1 to 33 days, 58 pa-
tients with an EF 26-49% had a mean length of stay of 5.8
dayswith an SD of 5.6 days, amedian of 4 days, and arange
of 1to 25 days. The 49 patients with an EF 50-59% had a
mean length of stay of 5.3 dayswith an SD of 5.5 days, ame-
dian of 3days, and arange of 1to 33 days. Eight patientswith
an EF = 60% had amean length of stay of 4.3dayswithan SD
of 2.3 days, amedian of 4.5 days, and arange of 1to 8 days.
Thedifferencein thelength of hospital stay among thesefour
groupswas not statisticaly significant (p = 0.8). Notethat the
ANOVA was performed on thelogarithm-transformed length
of stay, thereby conforming sufficiently to the assumption of
digtributional normality.

The group percentages with regard to readmission rate
within the 6-month follow-up period (Fig. 2) are asfollows:
40% (29/72) for patientswith an EF of < 25%, 24% (14/58) for
patientswith an EF between 26 and 49%, 27% (13/49) for pa-
tientswith an EF of at least 50 but < 60, and 25% (2/8) for pa-
tientswith an EF of at |east 60%. A statistically significant dif-
ference among those percentages was not detected (p = 0.2).
However, there was atrend for increased readmission in the
very low EF group of < 25% compared with the other groups
(40vs. 26%).

Discussion

Heart failure is the most common discharge diagnosis
among men and women aged = 65 years. Readmission con-
tributesto morbidity in these patientsand isreported to occur
in 20 to 50% of patientswithin 14 daysto 6 months after dis-
charge.3® 9 10 Previous studies have documented patients
with heart failureat risk for readmissionincludemalegender,
prior admission,3 10 prior heart failure,1° diabetes,® comorbid-
ity,3 and low serum sodium.® Acute heart failure caused by
myocardia infarction or severe hypertension'© also correlated
with readmission. Large observational studiesof readmission
with heart failuredid not include EF asacorreaefor hospital
readmission.* Chin, in aprospectiveeval uation of 257 patients
with heart failureto determine the correl ates of early hospital
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Fic.2 Comparison of readmission rates (RR) based on the gjec-
tionfraction (EF). Pvalue>0.05.
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readmission found that EF did not correlate with the rate of
readmission.!* Theresultsof our study suggest that the hospi-
tal length of stay and readmission rate are Smilar in patients
with heart failurewith preserved and decreased LVEF.

Theclinical entity of heart failure with preserved systolic
functionisincreasingly recognized and accountsfor 30-40%
of all admissionsto hospital with heart failure.k 2 8 Under-
standing thedifferencesintheclinicd characteristicsbetween
thesetwo subsetsof patientswith heart failurewill help devel-
op strategies targeted to decrease hospita length of stay and
reedmissonrete.

The first question we wanted to addressin this study was
whether clinical datacan help differentiate patientswith heart
failure with preserved and decreased systolic function. Pre-
vious studies have shown that in patientswith coronary artery
disease, thepresence of cardiomegaly on chest x-ray, ECG ev-
idenceof transmural myocardid infarction, dyspnea, andrales
have a predictive accuracy of 81% for identifying normal or
abnormal EF. There are limited data, however, that looked
specificaly at thedifferencesintheclinicd findingsin petients
with preserved and decreased LV systolic function.? We
found no significant differencesin symptomsbetween thetwo
patient popul ations (exertional dyspnes, rest dyspnea, orthop-
nea, paroxysmd nocturna dyspned), nor in physical examina-
tion findings (S3, $4, jugular venous distension, rales, or pe-
riphera edema). Whilethephysica findingsweresmilar, itis
possiblethat with athorough eval uation of the point of maxi-
mal impulseand careful evaluation for the presence of S3and
A gallops, experienced cliniciansmay beableto differentiate
these entitiesbetter thanthosereportedin our analysis.

Our study analyzed the differencesin hospitdized patients
with congestive heart failure exacerbation. Patients with LV
systalic dysfunctionweremorelikely to bemen, black, tohave
ahigtory of cerebral vascular events, and to have cardiomegaly
on chest x-ray. Our results show that among consecutively
hospitalized patientswith heart failure, hospital length of stay
and readmission rateswithin 6 months of discharge from the
study ingtitution were not statistically different between pa-
tientswith preserved and reduced systolic function.

While the focus of pharmacologic strategies has been de-
voted entirely to heart failurewith systalic dysfunction, there
isadistinct lack of clinical trias data to support therapeutic
strategiesin patientswith preserved systolic function.®10.13.14

McDermott, in his retrospective anaysis of 412 patients
with congestive heart failure exacerbation, reported that pa-
tients with systalic dysfunction were more likely to be read-
mitted within 6 monthsthan arethosewith preserved systolic
function.! The cut-off for EF was> 50% or < 40%, respective-
ly; patientswith EF 40-50% were excluded, compared with
our study whichincluded all patientswith the cut-off for EF of
<50% and =50%, respectively. Harja, in a retrospective
anaysis of 443 consecutive patients admitted with congestive
heart failure, reported that patientswith depressed LV systolic
function had higher resource utilization and readmission rates
following hospitalization for heart failure. The cut-off in his
study was< 40% for patientswith depressed LV function and

> 40% for thosewith preserved function. Our andysisinclud-
ed patientswith EF between 40 and 50%, and weused 50% as
the cut-off for normal and abnormal systolic function, which
might explain the differences in our findings compared with
these studies. Also, the sample size may be a factor that ex-
plainsthese differences. However, our study showsthat there
are no differences with regard to the length of stay and read-
mission rate, suggesting similar resource utilization between
thetwo groups.

Conclusion

Our study concludesthat the clinical presentation in heart
failureissimilar in patientswith preserved and decreased | eft
ventricular systolic function and cannot bereliably differenti-
ated by history, physical examination, and chest x-ray. The
hospital length of stay and readmission rates are Smilar in
these subsets of patients. Clinical trialsare needed to identify
strategiesto improve outcomesamong the growing subsets of
patientswith heart failureand preserved systolic function.
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