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ABSTRACT: Background: Hyperuricemia is a frequently observed metabolic
abnormality in patients with heart failure, particularly among those receiving
long-term diuretic therapy. Elevated serum uric acid levels have been associated
with adverse cardiovascular outcomes, highlighting the need for systematic
evaluation in this patient population. Aim: To determine the incidence of
hyperuricemia in patients with heart failure receiving diuretic therapy and to
assess its association with demographic factors, diuretic classes, treatment
duration, and selected clinical parameters. Materials and Methods: This was a
prospective observational study conducted over a period of six months in the
Department of Cardiology at a tertiary care hospital. A total of 130 patients with
heart failure on diuretic therapy were enrolled based on predefined inclusion and
exclusion criteria. Data on demographics, clinical characteristics, medication
history, laboratory parameters, and echocardiographic findings were collected.
Statistical analysis was performed using SPSS software, with results expressed
as frequencies, percentages, means, and Pearson correlation coefficients.
Results: The incidence of hyperuricemia among the study population was 53.1%
(69/130). A higher proportion of cases was observed in males (63%) compared
to females (37%). The age group of 61-70 years showed the highest incidence.
Among diuretics, torsemide alone and torsemide combined with spironolactone
were associated with a higher incidence of hyperuricemia, particularly with
usage exceeding three months. A weak negative correlation was observed
between serum uric acid levels and ejection fraction (r = —0.102), which was not
statistically significant. Conclusion: Hyperuricemia was common among
patients with heart failure receiving diuretic therapy, particularly in older adults,
males, and those on prolonged treatment. Routine monitoring of serum uric acid
levels may be considered in this population to support optimal clinical
management.

INTRODUCTION: Heart failure (HF) remains a
major global public health concern, characterized
by high morbidity, mortality, and healthcare
utilization.
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Despite advances in pharmacological and device-
based therapies, patients with heart failure continue
to experience significant disease burden, largely
due to disease progression and the presence of
metabolic and biochemical abnormalities that
worsen  clinical outcomes. Among these
abnormalities, elevated serum uric acid levels,
commonly referred to as hyperuricemia, have
gained increasing attention as a potential marker of
disease severity and cardiovascular risk in heart
failure patients. Uric acid is the final product of
purine metabolism, and its concentration in the
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blood is influenced by both production and renal
excretion. In patients with heart failure, multiple
pathophysiological mechanisms contribute to
increased serum uric acid levels, including reduced
renal perfusion, impaired uric acid clearance, tissue
hypoxia, oxidative stress, and enhanced xanthine
oxidase activity. Hyperuricemia has been
associated with endothelial dysfunction,
inflammation, oxidative stress, and neurohormonal
activation, all of which play a central role in the
progression of heart failure and adverse
cardiovascular events.

Diuretics form the cornerstone of symptomatic
management in heart failure, particularly for the
control of volume overload and congestion. Loop
diuretics such as furosemide and torsemide, as well
as potassium-sparing diuretics like spironolactone,
are commonly prescribed either alone or in
combination. However, diuretic therapy is a well-
recognized cause of secondary hyperuricemia due
to reduced renal urate excretion and volume
depletion. Prolonged diuretic use has been shown
to further elevate serum uric acid levels, thereby
potentially increasing cardiovascular risk in an
already vulnerable population.

Several clinical studies have reported an
association between elevated serum uric acid levels
and poor prognosis in patients with heart failure,
including reduced ejection fraction, increased
hospitalization rates, and higher mortality.
Hyperuricemia has also been explored as a
surrogate marker for oxidative stress and impaired
myocardial energetics. Despite these observations,
the reported incidence of hyperuricemia in heart
failure patients varies widely across studies,
influenced by differences in study populations,
diuretic regimens, duration of therapy, and
comorbid conditions such as hypertension, diabetes
mellitus, and renal dysfunction.

In the Indian clinical setting, data on the incidence
and risk profile of hyperuricemia among heart
failure patients receiving diuretic therapy remain
limited. Moreover, routine monitoring of serum
uric acid is not consistently incorporated into
standard heart failure management protocols,
despite emerging evidence suggesting its potential
clinical relevance. Understanding the burden of
hyperuricemia and its association with commonly
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prescribed diuretics, demographic factors, and
treatment duration is essential for optimizing
patient management and preventing avoidable
complications. Therefore, the present study was
undertaken to evaluate the incidence of
hyperuricemia in patients with heart failure
receiving diuretic therapy in a tertiary care hospital
setting. The study also aimed to examine the
association between serum uric acid levels and
demographic variables, diuretic classes, duration of
therapy, and selected clinical and laboratory
parameters, thereby providing clinically relevant
evidence to support improved monitoring and
therapeutic decision-making.

MATERIALS AND METHODS:

Study Design: This study was designed as a
prospective observational study aimed at evaluating
the incidence of hyperuricemia in patients with
heart failure receiving diuretic therapy.

Study Duration: The study was conducted over a
period of six months.

Study Setting: The study was carried out in the
Department of Cardiology, Aster Ramesh
Hospitals, located in Guntur district, Andhra
Pradesh, India, a tertiary care teaching hospital.

Study Population and Sample Size: A total of
130 patients diagnosed with heart failure and
receiving diuretic therapy were enrolled in the
study. The sample size was determined based on
the study duration and patient availability during
the study period.

Recruitment  Procedure: Eligible patients
admitted to the cardiology wards or attending
cardiac health check-ups were approached and
informed about the study. Written informed
consent was obtained from all participants. In cases
where patients were unable to provide consent due
to clinical conditions, consent was obtained from
their legally authorized caregivers.

Inclusion Criteria:
e Adult patients aged 18 years and above.

e Patients with a confirmed clinical diagnosis of
heart failure, including ischemic or non-
ischemic cardiomyopathy.
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e Patients receiving diuretic therapy (loop
diuretics and/or potassium-sparing diuretics) as
part of heart failure management.

e Patients of either gender.

e Patients willing to provide written informed
consent.

Exclusion Criteria:

e Patients with chronic kidney disease (estimated
glomerular filtration rate <60 mL/min/1.73 m2),
as impaired renal function independently
affects serum uric acid levels.

e Patients with a history of gout or known
disorders of uric acid metabolism

e Patients receiving uric acid-modifying agents

(e.g., allopurinol, febuxostat, probenecid),
which could confound serum uric acid
measurements.

e Patients with acute infections, inflammatory
conditions, or malignancy, which may alter
metabolic parameters.

e Patients unwilling or
informed consent.

unable to provide

Data Collection: Data were collected using a
structured data collection form. The following
information was obtained either directly from
patients or from medical records:

e Demographic details (age, gender, body weight,
body mass index).

e Clinical data (diagnosis, comorbidities such as
hypertension and diabetes mellitus).

e Medication history, with specific emphasis on
type, class, and duration of diuretic therapy.
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¢ Vital parameters including blood pressure.

e Laboratory parameters including serum uric
acid and serum electrolytes (sodium and
potassium).

e Echocardiographic  findings, particularly
ejection fraction.
Outcome Measures: The primary outcome

measure was the incidence of hyperuricemia among
patients with heart failure receiving diuretic
therapy. Secondary outcomes included the
association of hyperuricemia with demographic
variables, diuretic classes, duration of diuretic use,
ejection fraction, comorbid conditions, and selected
laboratory parameters.

Statistical Analysis: All collected data were
entered into Microsoft Excel and analyzed using
Statistical Package for the Social Sciences (SPSS)
software. Descriptive statistics were used to
summarize demographic and clinical
characteristics. Results were expressed as
frequencies, percentages, and means. Pearson’s
correlation coefficient was applied to assess the
relationship between serum uric acid levels and
selected clinical variables. A p-value of <0.05 was
considered statistically significant.

RESULTS:

Study Population: A total of 130 patients with
heart failure receiving diuretic therapy were
included in the study. Among them, 79 (60.8%)
were males and 51 (39.2%) were females. The
majority of patients belonged to the age group of
61-70 years, followed by 51-60 years.

Incidence of Hyperuricemia: Hyperuricemia was
observed in 69 out of 130 patients, corresponding
to an overall incidence of 53.1%, while 61 patients
(46.9%) had normal serum uric acid levels.

TABLE 1: INCIDENCE OF HYPERURICEMIA AMONG THE STUDY POPULATION

Parameter Hyperuricemia Present Hyperuricemia Absent Total
Number of cases 69 61 130
Percentage (%) 53.1 46.9 100

Hyperuricemia and Demographic
Characteristics: The incidence of hyperuricemia
was higher among male patients (63%) compared
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to female patients (37%); however, this difference
was not statistically significant (p = 0.700).
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Age-wise analysis showed that the 61-70 years age | 66.66
group had the highest proportion of hyperuricemia | .
cases, although the association between age and - 50 50
hyperuricemia did not reach statistical significance ”
(p =0.414). “
30
Diuretic Therapy and Hyperuricemia: Among |
the different diuretic regimens, torsemide alone and ”
torsemide in combination with spironolactone were | *
associated with a higher proportion of 0
hyperuricemia cases. Patients receiving b Coc & D
yperuricemia percentage among Diuretic classes

spironolactone alone showed the lowest proportion.
However, correlation analysis between diuretic
class and hyperuricemia demonstrated a very weak
and non-significant association (r = —0.025, p =

FIG. 1: BAR GRAPH REPRESENTATION OF RISK OF
HYPERURICEMIA AMONG DIURETIC CLASS

0.783).
TABLE 2: INCIDENCE OF HYPERURICEMIA ACROSS DIFFERENT DIURETIC CLASSES
Category of Diuretic Hyperuricemia (Yes) Hyperuricemia (No) Total Risk (%0)
Torsemide (Dytor) 38 30 68 55.0
Furosemide (Fruselac) 4 4 8 50.0
Torsemide + Spironolactone (Dytor Plus) 25 25 50 50.0
Spironolactone (Aldactone) 4 2 6 66.7

Risk of incidence of hyperuricemia

A (DYTOR)
28%
O (NON
HYPERURICEMICS)
5%

B (FRUSELAC)
4%

C(DYTOR PLUS)
D (ALDACTONE) 19%
3%

W A(DYTOR) ME(FRUSELAC) ® C(DYTORPLUS) MD(ALDACTONE) M O (NONHYPERURICEMICS)
FIG. 2: PIE GRAPH REPRESENTATION OF RISK OF HYPERURICEMIA AMONG DIURETIC CLASS

Duration of Diuretic Use: An increasing beyond three months. Nevertheless, statistical
proportion of hyperuricemia was observed with  analysis showed no significant association between
longer duration of diuretic therapy, particularly duration of therapy and hyperuricemia (p = 0.163).

TABLE 3: ASSOCIATION BETWEEN DURATION OF DIURETIC THERAPY AND HYPERURICEMIA

Duration of diuretic use (months) Hyperuricemia Present (n) Hyperuricemia Absent (n) Total (n)
3 14 16 30
4 6 13 19
5 14 10 24
6 8 1 9
7 7 9 16
8 4 4 8
9 5 1 6
10 1 0 1
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12 8 4 12

14 1 0 1

16 0 1 1

24 1 1 2

28 0 1 1

Total 69 61 130
Hyperuricemia and  Cardiac  Function: Comorbidities and Laboratory Parameters: No

Correlation analysis between serum uric acid levels
and left ventricular ejection fraction showed a weak
negative correlation (r = —0.102), which was not
statistically significant (p = 0.247), indicating no
meaningful association between hyperuricemia and
cardiac systolic function.

TABLE 4: CORRELATION BETWEEN SERUM URIC
ACID LEVELS AND EJECTION FRACTION

Parameter Uric Acid Ejection Fraction
Uric Acid 1 —0.102
p-value - 0.247
Ejection Fraction —-0.102 1
p-value 0.247 -
12
10 s L
g | ¥} !
G s g 8 g
; & [ » 3 ' | | *
3 ] |
4 s S-S | i
. -
2 y=8.24 - 0.04%x
20 25 30 35 40 45 5 55
EIECTION FRACTIOM

FIG. 3: SCATTER PLOT SHOWING THE RELATIONSHIP
BETWEEN SERUM URIC ACID LEVELS AND LEFT
VENTRICULAR EJECTION FRACTION

Etiology of Heart Failure: No statistically
significant correlation was observed between
hyperuricemia and heart failure etiology, including
ischemic cardiomyopathy and dilated
cardiomyopathy.

Body Weight, BMI, and Hyperuricemia: Body
weight showed a weak positive correlation with
serum uric acid levels (r = 0.133, p = 0.131), which
was not statistically significant.

However, body mass index (BMI) showed a
statistically significant association with serum uric
acid levels (mean BMI: 26.82 kg/mz2; p = 0.023).
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statistically significant correlations were observed
between serum uric acid levels and:

e Blood pressure (systolic or diastolic)
e Diabetes mellitus
e Serum sodium or potassium levels

Categorization of Hyperuricemia: Based on
serum uric acid levels:

e Low normal: 55.39%
e High normal: 13.84%
e Abnormal: 30.77%

TABLE 5: CATEGORIZATION OF SERUM URIC
ACID LEVELS AMONG STUDY PARTICIPANTS

Category of serum uric Frequency Percentage
acid (n) (%)
Low normal 72 55.39
High normal 18 13.84
Abnormal 40 30.77
Total 130 100.00

DISCUSSION: This prospective observational
study evaluated the incidence of hyperuricemia
among patients with heart failure receiving diuretic
therapy and explored its association with
demographic, clinical, and treatment-related
factors.

The overall incidence of hyperuricemia in the
present study was 53.1%, indicating that more than
half of the heart failure patients on diuretics
exhibited elevated serum uric acid levels. This
finding is consistent with earlier reports suggesting
a high prevalence of hyperuricemia in heart failure
populations, particularly among those receiving
long-term diuretic therapy. Previous studies have
identified elevated uric acid as a common
metabolic abnormality in heart failure, attributed to
impaired renal excretion, tissue hypoxia, and
increased oxidative stress.
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Male patients demonstrated a higher proportion of
hyperuricemia compared to females, although the
difference was not statistically significant. Similar
gender-related trends have been reported in earlier
studies, possibly reflecting differences in purine
metabolism and renal urate handling, but the lack
of statistical significance in the present study
suggests that gender alone may not be a strong
determinant.  The  highest incidence  of
hyperuricemia was observed in the 61-70 years age
group. Advancing age is known to be associated
with reduced renal function and increased
comorbidities, which may contribute to elevated
uric acid levels. However, the absence of statistical
significance indicates that age-related changes
should be interpreted cautiously. Diuretic therapy,
particularly torsemide-based regimens, showed a
higher proportion of hyperuricemia cases. This
observation aligns with earlier literature describing
diuretic-induced hyperuricemia due to reduced
renal urate excretion. Nevertheless, correlation
analysis in the present study did not demonstrate a
statistically significant association, suggesting that
factors such as duration of therapy and patient-
specific characteristics may play a more prominent
role than the choice of diuretic alone.

Although an increasing trend of hyperuricemia was
observed with prolonged diuretic use, the
association was not statistically significant. This
finding supports the notion that hyperuricemia in
heart failure is multifactorial and not solely
dependent on treatment duration. The weak and
non-significant negative correlation between serum
uric acid levels and ejection fraction indicates that
hyperuricemia may not directly reflect systolic
dysfunction. Similar findings have been reported in
previous studies, where uric acid was considered a
marker of systemic metabolic stress rather than a
direct indicator of myocardial performance.

BMI showed a statistically significant association
with serum uric acid levels, consistent with existing
evidence linking overweight and obesity with
hyperuricemia. Increased adiposity is known to
influence purine metabolism and renal urate
handling, thereby contributing to elevated serum
uric acid levels. No significant associations were
observed between hyperuricemia and comorbid
conditions such as hypertension and diabetes
mellitus or with serum electrolyte levels. These
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findings further emphasize the complex and
multifactorial nature of hyperuricemia in heart
failure patients. Overall, the findings of this study
suggest that while hyperuricemia is common
among heart failure patients receiving diuretic
therapy, its associations with clinical and
treatment-related parameters are generally weak
and often non-significant. Hyperuricemia in this
population should therefore be viewed as a frequent
metabolic accompaniment rather than a direct
surrogate marker of disease severity.

CONCLUSION: In this prospective observational
study, hyperuricemia was observed in over half of
the patients with heart failure receiving diuretic
therapy, indicating that elevated serum uric acid is
a common metabolic finding in this population. A
higher proportion of cases was noted among male
patients and in the 61-70 year age group.
Torsemide-based  regimens, alone or in
combination with spironolactone, were associated
with a greater frequency of hyperuricemia,
particularly with longer durations of therapy.

Most associations between serum uric acid levels

and clinical parameters were weak and not
statistically significant, suggesting that
hyperuricemia in  heart failure is likely

multifactorial rather than directly linked to cardiac
function alone. Nevertheless, the high prevalence
observed highlights the importance of clinical
awareness during prolonged diuretic use. Routine
monitoring of serum uric acid may be considered as
part of comprehensive patient assessment in heart
failure, especially in individuals receiving long-
term diuretic therapy. However, further large-scale
and longitudinal studies are required to clarify the
clinical implications of hyperuricemia and to
determine whether targeted interventions improve
patient outcomes.
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