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Independent markers of congestion in patients with
left ventricular systolic dysfunction
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SUMMARY Omer Caglar Yilmaz
Selguk Ozkan

Objective: Left ventricle systolic dysfunction is a serious cardiovascular
condition that causes morbidity and mortality. Congestion is not a feature in
every patient and the factors affecting congestion is not clearly defined. The
aim of this study is to determine the factors causing congestion in elderly
patients with left ventricle systolic dysfunction.
Method: Total number of 101 patients admitted to Cardiology and Internal
Medicine outpatient clinics with left ventricle systolic dysfunction (ejection
fraction < 40%) were enrolled in the study. Cardiovascular risk factors,
chronic obstructive lung disease and other systemic diseases of the patients
were evaluated. Congestion was determined and graded according to their
clinic.
Results: Mean age of the patients was 62,7+6,7 and 54 (54%) were male.
Mean left ventricle ejection fraction was 31.1£5.8. Multivariate regression
analysis revealed that chronic obstructive lung disease (t=4,528, p<0,001),
left ventricle end diastolic diameter (t=3,149, p=0,002), and atrial
fibrillation (t=2,137, p=0,035) were independent predictors of congestion.
Conclusions: In elderly patients with left ventricle systolic dysfunction
chronic obstructive lung disease, ventricle end diastolic diameter, and atrial
fibrillation were found related to congestion. Evaluating and managing
these factors in elderly patients with left ventricle systolic dysfunction might
be important in preventing congestion.
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INTRODUCTION

Left ventricular systolic dysfunction is a serious
cardiovascular condition with morbidity and
mortality *. Congestion, which is one of the reasons
for presenting patients with left ventricular
dysfunction, is not seen in all of these patients and
it is not known exactly which factors are related to
its occurrence.

The clinical presentation of left ventricular systolic
dysfunction can range from the asymptomatic stage
to congestive heart failure 2 It is important to
determine the factors that lead to congestion and to
control these factors, since congestive symptoms
are effective in determining the stage of heart
failure and cause complaints such as dyspnea,
orthopnea, paroxysmal nocturnal dyspnea, edema,
hepatomegaly and acid in patients, leading to
impairment in quality of life.

The aim of this study is to determine the factors that
cause congestion in elderly patients with left
ventricular dysfunction.

MATERIAL AND METHODS

One hundred one patients who admitted to the
cardiology and internal diseases outpatient clinics
between 2014-2019 who had left ventricular
dysfunction determinated with echocardiography
were included in the study. After the history and
physical examinations of the patients, biochemical
examinations were performed. Patients were
screened for cardiovascular risk factors, chronic
obstructive pulmonary disease and other systemic
diseases. Patients who received diuretic therapy in
the last 2 weeks were excluded from the study
because it would affect the congestion status.

Transthoracic echocardiography was performed to
all patients. A 12-lead ECG was taken while
resting. Patients with left ventricular systolic
dysfunction (Ejection fraction <40%) on
transthoracic echocardiography were included in
the study.
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Congestive findings such as peripheral edema,
ascites, hepatomegaly, crepitant rale, orthopnea,
paroxysmal nocturnal dyspnea were clinically
detected in the patients. If none of these signs and
symptoms were present, congestion was
considered absent. Congestion was classified as
mild if there was one finding, moderate if there
were two, severe if there were three findings, and
severe congestion if there were four or more
findings.

Transthoracic Echocardiography

Transthoracic echocardiography system was
performed on each patient using three (GE
Vingmed Ultrasound, Horten, Norway) cardiac
ultrasound scanners. End-diastolic diameter, end-
systolic diameter and left ventricular ejection
fraction were measured by echocardiography.

Statistical analysis

The data of the study were recorded in the SPSS
15.0 program and the data were checked by a
second author. Categorical data were given as
numbers and percentages, normally distributed
numerical data as mean =+ SD, non-normally
distributed data as median (minimum-maximum).
Pearson's test was used for correlation analysis.
Logistic regression was used for multivariate
analysis. A P <0.05 was considered significant.
Statistical analysis of the data was done in SPSS
15.0 program.

RESULTS

The mean age of 101 patients evaluated was 72.7 +
6.7 and 54 (54%) were male. The mean left
ventricular ejection fraction of the patients was
31.1 £ 5.8. The general characteristics and
echocardiography findings of the patients are
shown in Table 1. Twenty-seven (27%) patients
had no signs of congestion, 28 (28%) patients had
mild congestion, 30 (30%) patients had moderate,
10 (10%) patients had severe, and 6 (6%) patients
had very severe congestion.
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Table 1: General characteristics and echocardiography findings of the patients

Patients (n=101)

Age (MeantSD year)
Male/Female (n. - %)
Hypertension (n. - %)
Diabetes Mellitus (no. - %)
COPD (no. - %)

CAD (no. - %)

AF (no. - %)

Echocardiography
LVEDD(cm)
LVESD (cm)
LVEF (%)

72,7+6,7

54/47 (54/46%)

69 (%69)
22 (%22)
24 (%24)
85 (%85)
14 (%14)

6,4+0,5
5,2+0,6
31,145,8

COPD: Chronic obstructive pulmonary disease
CAD: Coronary artery disease

AF: Atrial Fibrillation

LVEDD: Left ventricle end diastolic dimension
LVESD: Left ventricle end systolic dimension
LVEF: Left ventricle ejection fraction

Of the patients, 14 had atrial fibrillation, 22 had
diabetes mellitus, 69 had hypertension, 85 patients
had coronary artery disease, and 24 patients had
chronic obstructive pulmonary disease.

The degree of congestion is weak with left
ventricular end-diastolic diameter (r = 0.337, p =
0.001), left ventricular end systolic diameter is
weak (r = 0.336, p = 0.001), moderate with
presence of atrial fibrillation (r = 0.480, p <0.001 )
was severely (r = 0.509, p <0.001) with the
presence of chronic obstructive pulmonary disease.

In the multivariate regression analysis, the
presence of chronic obstructive pulmonary disease
(t =4.528, p <0.001), left ventricular end diastolic
diameter (t = 3.149, p = 0.002) and the presence of
atrial fibrillation (t = 2.137, p = 0.035) predicted
the degree of congestion. they were independent
predictors.

DISCUSSION

In this study in which elderly patients with left
ventricular dysfunction were evaluated, the factors
affecting congestion were determined as chronic
obstructive pulmonary disease, left ventricular end-
diastolic diameter and atrial fibrillation. Since the
factors that cause congestion in left ventricular
dysfunction, especially in elderly patients, have not
been clearly defined until now, the results of this

study are important. It is possible to prevent
congestion that causes serious morbidity and
mortality by controlling those factors that can be
evaluated and controlled in elderly patients with
left ventricular dysfunction.

In this study, the most important factor affecting
congestion was found to be concomitant chronic
obstructive pulmonary disease. Right heart failure
is common in patients with chronic obstructive
pulmonary disease. Congestion develops in
patients with chronic obstructive pulmonary
disease due to impaired right ventricular functions
3. Therefore, the incidence of congestion is higher
in patients with chronic obstructive pulmonary
disease compared to those with only left ventricular
dysfunction.

In this study, atrial fibrillation was found among
the independent factors affecting congestion. In
atrial fibrillation, left ventricular filling and stroke
volume are affected due to impaired left atrial
function. When atrial fibrillation develops in
patients with heart failure, the patients become
decompensated and clinical pictures up to
pulmonary edema occur 2. Karayannis et al.
Showed in their study that left atrial remodeling
increased from asymptomatic left ventricular
dysfunction to symptomatic heart failure *. These



mechanisms can explain the reason for the finding
detected in this study.

In our study, left ventricular end-diastolic diameter
was also one of the independent predictors
affecting congestion. Interestingly, no effect of left
ventricular ejection fraction on congestion was
found. Increasing the left ventricular end-diastolic
diameter has a negative effect on left ventricular
filling dynamics. Therefore, an increase in left
atrial pressures, an increase in lung capillary wedge
pressure, impairment in right ventricular functions
and as a result of congestion occur in the media °.

One limitation of this study is that it is not a
prospective study, and it is only at the hypothesis
level to comment on whether congestion can be
prevented by controlling these factors, which are
found to be related to congestion. Further studies
planned in a prospective order are needed to
determine clearly whether congestion can be
prevented by controlling these factors.

In conclusion, chronic obstructive pulmonary
disease, left ventricular end diastolic diameter and
presence of atrial fibrillation in elderly patients
with left ventricular systolic dysfunction are
associated with congestion. Evaluation and follow-
up of elderly patients with left ventricular systolic
dysfunction in terms of these factors may be
important to prevent congestion.
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