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Characteristics of Heart Failure Patients Readmitted

within 28 Days in Saraburi Hospital
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Background : Heart failure (HF) is one of the leading causes of hospital admission. This
syndrome is associated with high rates of mortality and morbidity, includ-
ing hospital readmission.

Objectives : The objectives of this study are to assess the age, sex, clinical presenta-
tion, causes of heart failure, precipitating causes of heart failure and in-
hospital mortality of patients due to heart failure readmitted in Saraburi
Hospital within 28 days. Identifying patient characteristics in common will
help physicians to improve risk stratification for preventing readmission
and improvement of mortality.

Materials and Methods : All admission records with diagnosis of heart failure readmis-
sion (ICD 10 codes I50) from Department of Internal Medicine of Saraburi
Hospital in 2-year period (October 1st, 2010 through September 30th, 2012)
were evaluated.

Results : Total of 52 patients were responsible for 131 readmissions. The majority
of readmitted patients were 60-79 years of age. 53.8 percent were male
patients. Complaints at initial admission visit were dyspnea (97.7 percent),
edema (85.5 percent), weakness (71.8 percent), chest discomfort (65.6
percent), cough (15.3 percent) and drowsiness (4.6 percent). Underlying
cardiac diseases were coronary artery disease (53.8 percent), valvular
heart disease (21.2 percent), hypertensive heart disease (15.4percent)
and cardiomyopathy (7.7 percent). Precipitating factors of heart failure
were noncompliance with dietary (28.2 percent), myocardial infarction or
ischemia (20.6 percent), inadequate drug therapy (11.5 percent), noncom-
pliance with medication (9.2percent), anemia (6.9 percent), infection (5.3
percent), cardiac arrhythmia (3.1 percent) and unknown (15.3 percent).
Concomitant diseases or conditions were diabetic mellitus (48.1 percent),
dyslipidemia (44.2 percent), chronic kidney disease (23.1 percent), smok-
ing (15.4 percent), stroke (9.6 percent), chronic obstructive pulmonary
disease (3.8 percent), heavy alcohol drinking (3.8 percent) and human im-
munodeficiency virus (1.9 percent). 6 Patients (11.5 percent) died during
readmission and all of them had the underlying coronary artery disease.

Conclusions : This study demonstrates that the majority of readmitted patients were
60-79 years of age. Coronary artery disease, valvular heart disease and
hypertensive heart disease were major underlying cardiac diseases. Non-

compliance (medication and diet), myocardial infarction or ischemia and
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inadequate drug therapy were common precipitating factors. Specifically
pay attention to heart failure patients with these characteristics might lead
to major improvement of early readmission and mortality.

Keywords : Heart failure, Readmission

Introduction

Heart failure (HF) is a prevalent and mor-
bid chronic illness. According to the European
Society of Cardiology and the American Heart
Association, HF affects approximately 15 mil-
lion Europeans and over 5 million Americans'?.
In Thai ADHERE study, from March 2006 to
November 2007, there were 1,612 patients
with 2,041 HF admissions in 18 cardiovascular
centers’. HF is not only burdensome to the
patient, but also to the healthcare systems.
Studies evaluating the economic burden of HF
among several countries reveal estimated di-
rect HF costs of 1-2 percent of total healthcare
expenditures, with approximately two-thirds
of costs attributable to hospitalization®. While
HF poses a significant burden to healthcare
systems worldwide, the most abundant data
and literature comes from the United States. In
the United States a reported $37.2 billion was
spent in direct and indirect costs in 2009, with
$20.1 billion dollars of the expenditure relat-
ing to hospitalization®. Repeat hospitalization
contributes significantly to the hospitalization
expenditure as HF patients are rehospitalized
at an alarmingly high rate, with approximately
50 percent of patients requiring readmission
in the 6 months after initial hospitalization®.

In the study of Boonrat S, et al found 191

patients hospitalized episodes were enrolled
from the Police General Hospital, 91 patients
died or were readmitted during the 6-month
follow up®. Public reports from Medicare data
reported by Ross et al’ revealed that all-cause
30-d readmission rates after HF hospitalization
have shown no improvement over the past
several years with rates of 23.0 percent in
2004, 23.3 percent in 2005, and 22.9 percent
in 2006, indicating that this persistent public
health problem must be addressed more ag-
gressively.

Although there is information about fac-
tors related to rehospitalization at 6 months,
there is little information regarding rehospital-
izations that occur soon after discharge. Most
of these prior studies focused on readmission
intervals of either 6 months or 1 year, with only
a few studies focusing on the 30-day readmis-

sion interval®.

Objectives
The objectives of this study are to as-
sess the age, sex, clinical presentation, causes
of heart failure, precipitating causes of heart
failure and in-hospital mortality of patients with
heart failure readmitted to Saraburi Hospital
within 28 days, definition by The Australian

development of national quality indicators in
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health care®. Identifiying common patient char-
acteristics will help physicians to improve risk
stratification for preventing readmission and

improvement of mortality.

Materials and Methods

All initial admission records with diagno-
sis of HF readmission (ICD 10 codes 150) from
Department of Internal Medicine of Saraburi
Hospital in 2-year period (October 1st, 2010
through September 30th, 2012) were evalu-
ated. Ethical approval of the Institutional Re-
view Board was obtained prior to data analysis.
Diagnosis of heart failure was based on the
criteria modified from Framingham study™.
(Table1)

Only hospital readmissions within 28
days of discharge were included in this study.
The admission records with incorrect diag-
nostic code and did not fulfill the criteria were
excluded. In each admission visit chart, an at-
tempt was made to collect data: the age, sex,
clinical presentation, causes of heart failure,
precipitating causes of heart failure. In-hospital
mortality of patients with heart failure were
collected from readmission visit chart. The

definitions used in the study were as follows:

1) Acute myocardial infarction, with at
least two of the following criteria’" a) Acute
typical chest pain of > 15 minutes duration b)
Elevation of myocardial enzymes c) Electro-
cardiographic signs of acute myocardial infarct.

2) Noncompliance with medication, de-
fined to represent patients who stopped taking
their medications or took them irregularly.

3) Noncompliance with dietary, defined
to represent patients who were not restricted
salt and water.

4) Anemia, defined as severe reduced
hemoglobin concentration which required
blood transfusion during initial admission.

5) Valvular heart disease, with all such
diagnoses considered to be potential cause
of heart failure except for mitral and tricuspid
regurgitation caused by ventricular dilatation.

6) Hypertensive heart disease, defined
as definite hypertension accompanied by car-
diomegaly on chest x-rays or left ventricular
hypertrophy on echocardiography.

7) Cardiomyopathies, defined as pri-
mary myocardial disease.

8) Cor pulmonale, defined as pulmo-
nary disease plus objective signs of right heart

enlargement.
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Table 1 Criteria for heart failure*

Major criteria

Minor criteria

Orthopnea or paroxysmal noctumal dyspnea
Neck vein distension

Rales

S3 gallop

Hepatojugular reflux

Radiographic cardiomegaly

Acute pulmonary edema

Increase central venous pressure

(> 16 cm water at the right atrium)

Bilateral ankle edema
Nocturnal cough

Dyspnea on ordinary exertion
Hepatomegaly

Pleural effusion by x-ray
Tachycardia > 120/min

* The diagnosis of heart failure required that two major or one major and two minor criteria be present

concurrently. Minor criteria were acceptable only if they could not be attributed to other medical condition.

Results

All those hospitalized patients who were
readmitted for HF in Saraburi Hospital within
28 days between October 1st, 2010 through
September 30th, 2012. From total of 139 initial
admission visit charts, 131 charts were eligible
for this study (2 charts with incorrect diagnostic
code and 6 patients did not fulfil the criteria).
Total of 52 patients were responsible for 131

readmissions, 28(53.8 percent) patients had 1

Table2. Readmission (No. of times)

readmission, 12 (23.1 percent) patients had 2
readmissions and the others had 3-14 readmis-
sions, summarized in Table 2. The majority of
readmitted patients were 60-79 years of age
There was nearly an equal number of male
and female patients (M:F = 53.8 percent:46.2
percent). The highest age was 90 years and
the lowest age was 24 years. Age and sex
distributions of patients were summarized in
table 3

Readmission(No. of times)

Number of patients(percent)

28(53.8)
12(23.1)
2(3.8)

W W N

(

(3.8)
(5.8)
(5.8)
1(1.9)
1(1.9)
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Table 3 Age and sex distributions of patients

Age(years) Male Female Total(percent)
20-29 2 1 3(5.8)
30-39 1 0 1(1.9)
40-49 3 1 4(7.7)
50-59 6 3 9(17.3)
60-69 7 7 14(26.9)
70-79 6 7 13(25)
80-89 2 5 7(13.4)

>90 1 0 1(1.9)
Total 28 24 52

The clinical presentations of initial ad-
mission are summarized in table 4. The un-
derlying cardiac diseases are summarized in

table 5. Dyspnea (97.7 percent), edema and

common symptoms. The three most common

causes were coronary artery disease (53.8

percent), valvular heart disease (21.2 percent)

and hypertensive heart disease (15.4 percent)

weigh gain (85.5 percent), weakness, easy respectively.
fatigability (71.8 percent) were the three most
Table 4 Complaints at hospital admission

Complaints on initial admission No.of Readmission times (percent)
DOE/PND/orthopnea 128(97.7)
Edema/Weight gain 112(85.5)
Weakness/Easy fatigability 94(71.8)
Chest discomfort 86(65.6)
Cough 20(15.3)
Confusion/drowsiness 6(4.6)

Table 5 Underlying cardiac diseases

Underlying cardiac diseases

No. of patients(percent)

Coronary artery disease
Valvular heart disease
Hypertensive heart disease
Cardiomyopathy

Cor pulmonale

28(53.8)

11(21.2)
8(15.4)
47.7)
1(1.9)
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The precipitating factors could be identi-
fied in 84.7 percent of all initial admission vis-
its (Table 6). Noncompliance with dietary was
the most commonly identified factor [37(28.2
percent)]. Myocardial infarction or ischemia
was identified in 27 patients (20.6 percent).
Inadequate drug therapy was believed to be
the cause of decompensated heart failure in 15
patients (11.5 percent). Non-compliance with

medication was identified in 12 patients (9.2

Table 6 Precititating factors of heart failure

percent). Anemia led to decompensated heart
failure in 9 patients (6.9 percent). Infection
was also documented in 7 patients (5.3 per-
cent), respiratory tract infection in 6 patients,
urinary tract infection in 1 patients. Cardiac
arrhythmia was entirely atrial fibrillation and
was detected in 4 patients (3.1 percent). 20
patients (15.3 percent) initial admission visits

had no demonstrable precipitating factor.

Precipitating factors

No.

of visits=131 (in Percentage of total visits)

Non-compliance with dietary
Myocardial infarction or ischemia
Inadequate drug therapy
Non-compliance with medication
Anemia

Infection

Cardiac arrhythmia

Unknown

37(28.2)
27(20.6)
15(11.5)
12(9.2)
9(6.9)
7(5.3)
4(3.1)
20(15.3)

Concomitant diseases or conditions
were diabetic mellitus (48.1 percent), dyslip-
idemia (44.2 percent), smoking (15.4 percent),
chronic kidney disease (23.1 percent), stroke
(9.6 percent) chronic obstructive pulmonary

disease (3.8 percent), heavy alcohol drinking

(3.8 percent) and human immunodeficiency
virus (1.9 percent) (Table 7).

6 Patients (11.5 percent) died during
readmission and all of them had the underly-
ing cardiac disease responsible for coronary

artery disease.
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Table 7 Concomitant diseases or conditions on the initial admission.

Concomitant disease Male Female Total (percent)
or conditions on admission
DM 11 14 25(48.1)
Dyslipidemia 8 15 23(44.2)
Smoking 7 1 8(15.4)
CKD 5 7 12(23.1)
Stroke 4 1 5(9.6)
Heavy alchol drinking 2 0 2(3.8)
COPD 1 1 2(3.8)
AIDS/HIV 1 0 1(1.9)

Discussion

Heart failure remains a common clini-
cal syndrome, major public health problem
and economic burdens in Thailand and all
over the world and is a common reason for
readmission'. Successful efforts to reduce
preventable readmission rates will improve
quality of care while simultaneously decreasing
costs. This study revealed that readmitted HF
patients in Saraburi Hospital were mostly 60-
79 years of age. Thus, the widely recognized
“aging of the population” also contributes to
the increasing incidence of heart failure, and
elderly patients with heart failure are also at
increased risk for early rehospitalization'"*">
12 (23.1 percent) patients had 2 readmissions.
The others had 3-14 readmissions. Findings
from the CHARM program reported that the
risk of dying increased with each additional
HF hospitalization™. After discharge from a
second or third hospitalization there was an
associated 30 percent cumulative incremen-

tal risk of death'. Thus, these patients need

aggressive attention. Dyspnea (97.7 percent)
was the most common symptom which was
comparable with THAI ADHERE® (96.7 per-
cent) and US ADHERE"" (89 percent). Edema
and weigh gain were identified in 112 patients
(85.4 percent). Chest discomfort was identified
in 86 patients (65.6 percent). One study found
several clinical predictors of early re-hospital-
ization (within 30 days) including angina, lower
systolic blood pressure, and more extensive
edema’®. In this study, coronary artery disease
was the most common underlying cardiac
disease (53.8 percent). Specific attention to
these heart failure patients could lead to major
improvement of early readmission. Noncompli-
ance with diet was explicitly documented in the
chart for 37 of all 131 patients (28.2 percent)
initial readmission visits. Noncompliance with
medication was documented for 12 patients
(9.2 percent). Noncompliance [diet or medica-
tion (37.4 percent)] was common precipitating
factor which same as the study of Ghali et

al™ (37 percent), but higher than the study of
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Phankingthongkum R, et al®(23.7 percent).
Some study found that positive predictors are
the patients’noncompliance with medication,
diet, and exercise”' %%,

Inadequate drug therapy was docu-
mented for 15 patients (11.5 percent). These
patients should be given the high intensity
of multidisciplinary support, education, early
follow-up care and medical optimization.

Respiratory tract infection was correct-
able precipitating factors (5.3 percent). The
clinical manifestation of respiratory tract infec-
tion tends to be masked by heart failure. The
possibility of infection must be continuously
keep in mind because early recognition and
prompt treatment may decrease hospitaliza-
tion from heart failure. Anemia was not com-
mon (6.9 percent). This factor is correctable
so they should be looked for, especially if no
other precipitating factors were identified. In
this study, 15.3 percent of patients had no
identifiable precipitating causes. This figure
may be decreased by careful history taking and
physical examination and proper investigation.

The readmitted in-hospital mortality in this
study was 11.1 percent. All readmitted patients
had coronary artery disease. Specifically at-
tention heart failure patients with underlying
coronary artery disease could lead to major
improvement of mortality. The most common
concomitant disease was diabetic mellitus
(48.1 percent). This finding was similar to the
data of Hallerbach, et al’ (51.6 percent) which
had shown that diabetic mellitus was the

most common concomitant disease.

Finally, the discharge instructions for the
HF patient should be noted (eg, medication,
diet instructions, exercise instructions, vacci-
nations status, clinical follow-up information).
This information does not refer to the overall
quality of the clinical chart documentation but
is meant as a medical guide for the patient

with heart failure.

Conclusions

This study demonstrates that the majority
of readmitted patients were 60-79 years of
age. Coronary artery disease, valvular heart
disease and hypertensive heart disease were
major underlying cardiac diseases. Noncompli-
ance (medication and diet), myocardial infarc-
tion or ischemia and inadequate drug therapy
were common precipitating factors. Specifically
attention heart failure patients with these char-
acteristics could lead to major improvement of

early readmission and mortality.
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