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Abstract

Introduction: Loop diuretics are currently the first-choice treatment for acutely decompensated HF
therapy and for maintaining euvolemia, but the addition of other diuretic agents, such as the carbonic
anhydrase inhibitor acetazolamide might be effective for patients with refractory heart failure.

Case: A 35-year-old woman referred from a private hospital came to the emergency unit at Sanjiwani
Regional Hospital with complaints of shortness of breath and palpitations, and both legs were swollen.
The patient has risk factors for hyperthyroidism and a family history of coronary heart disease. On physical
examination, he was conscious of compost mentis with blood pressure 85/50 mmHg, heart rate 79
times/minute, respiratory rate 45 times/minute with saturation 93%, rales (+), oedema in both legs, cold
acral; laboratory examination showed TsHs 0.22 ulU/ml, FT4 26.29 pmol/L.

Discussion: Acetazolamide is a carbonic anhydrase inhibitor that reduces proximal tubular sodium
reabsorption and may improve diuretic efficiency when added to loop diuretics, thereby potentially
facilitating decongestion, was not associated with an increased incidence of adverse events, and associated
with a shorter duration of hospital stay.

Conclusion: Acetazolamide is a carbonic anhydrase inhibitor that may improve diuretic efficiency when
added to loop diuretics.
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Introduction

Heart failure is a complex clinical syndrome resulting from structural or functional disorders of ventricular
filling or ejection ventricles. The main manifestations of heart failure are shortness of breath and fatigue,
which can limit activity, and fluid retention, which causes pulmonary congestion and/or leg oedema [1].
The prevalence of heart failure in Asian countries is generally similar to the figures reported in European
countries (1 — 3%), but the Indonesian prevalence rate is reported to be >5%. In Indonesia, the age of heart
failure patients is relatively younger compared to Europe and America, accompanied by a more severe
clinical appearance. The prevalence of heart failure itself is increasing because patients who experience
acute heart damage can progress to chronic heart failure [2].

Thyroid dysfunction is a modifiable risk factor in patients who are at risk of heart failure since even a
minor change in circulating TH concentration can adversely affect the CV system. Indeed, overt and
subclinical hypo- and hyperthyroidism influence cardiac function via complex mechanisms, which may
lead to cardiac dysfunction and heart failure [3,5]. Thyroid hormones (THs) strongly impact the growth,
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development, and metabolism of every cell and organ. They also play a critical role in cardiovascular (CV)
homeostasis, including the regulation of key processes related to the maintenance of cardiac contractility,
electrophysiological functions, and cardiac structure [4,5].

Loop diuretics are currently the first-choice treatment for acutely decompensated HF therapy and for
maintaining euvolemia. Repeated administration of loop diuretics often leads to diuretics-associated
resistance. Early studies demonstrated that treatment aimed at supplementing or retaining chloride using
the carbonic anhydrase inhibitor acetazolamide might be effective for patients with refractory heart failure
[6-8]. Here, we present a case of thyroid heart disease treated with acetazolamide as adjuvant diuretic
therapy.

Case Report

A 35-year-old woman referred from a private hospital came to the emergency unit at Sanjiwani Regional
Hospital with complaints of shortness of breath accompanied by a heavy chest feeling 15 hours before
entering the hospital; her chest felt heavy with cold sweat. The patient complained of shortness of breath
during light activities; the shortness of breath was also felt at night, causing the patient to wake up due to
shortness of breath; the shortness of breath did not decrease with rest. Apart from that, the patient also felt
palpitations starting from the beginning of the shortness of breath. The patient also complained that both
legs were swollen.

The patient had been hospitalized with complaints of angina two years ago and had been given heart
medication previously. The patient was diagnosed with angina and hyperthyroidism, but the patient was
not in control and did not take medication regularly. The patient has risk factors for hyperthyroidism and
a family history of coronary heart disease.

On physical examination, he was conscious of compost mentis with blood pressure 85/50 mmHg, heart
rate 79 times/minute, respiratory rate 45 times/minute with saturation 93%. On physical examination, a
murmur wasn’t found. Examination of the lungs revealed that the lung sounds had changed to rales at the
basal area, and then oedema and cold acral were found in both legs. ECG showed sinus rhythm with a rate
of 79 times per minute, normal axis, pulmonary p and mitral p waves, PR interval 0.18 seconds, QRS
complex duration 0.08 seconds, with pathological Q in leads V2-V3.
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Fig 1. The ECG show Biatrial enlargement
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Laboratory examination showed haemoglobin 11.6 g/dL, leukocytes 16,040/ulL, hematocrit 36%,
erythrocytes 4,620/ul, platelets 127,000/ul, sodium 127 mmol/l, potassium 4.1 mmol/l, chloride 101
mmol/l, urea 89.3 mg /dL, creatinine 1.22 mg/dL, SGPT 113 U/L, SGOT 43 U/L, TsHs 0.22 ulU/ml, FT4
26.29 pmol/L, chest x-ray examination showed cardiomegaly.

Then, the patient was diagnosed with ADHF ec CAD dd thyroid heart disease with cardiogenic shock.
After leaving the emergency unit, the patient was treated in the Intensive Cardiac Care Unit/ICCU. The
therapy given on the first day of treatment is dobutamine drip 5 mcg/kgbb, furosemide drip 5 mg/hour,
clopidogrel 1 x 75 mg, isosorbide dinitrate 5 mg for sublingual chest pain, Ramipril 1 x 2.5 mg, enoxaparin
1 x0.4 cc SC.

On the second day of treatment in the intensive care unit, the patient's blood pressure was 130/90 mmHg,
pulse rate 130 times/minute, respiratory rate 40 times/minute, and saturation 96% with nasal cannula 4
litres per minute. In addition, the patient experienced episodes of rhythm disturbances in the form of
bigemini ventricular extrasystole. The patient was given additional therapy in the form of antiarrhythmics,
namely amiodarone 300 mg every 1 hour. After that, the patient was reported to have no more signs of
rhythm disturbances in the form of bigemini ventricular extrasystole. Apart from that, the patient also
complained of shortness of breath and swelling of the legs. On this day, the dobutamine drip was stopped,
and the furosemide drip was increased to 10 mg/hour.

On the third day of treatment in the intensive care unit, the patient still experienced shortness of breath
and chest pain that felt like being crushed by a heavy object and cold sweat. The patient's blood pressure
on the third day of treatment was 110/70 mmHg, pulse rate 90 times/minute, breathing 30 times per minute.
On the same day, the patient had his blood laboratory checked for procalcitonin levels; on this day, the
patient was given medication in the form of acetazolamide 1x250 mg.

On the fourth day of treatment in the intensive care unit, the patient's shortness of breath began to decrease.
On this day, the patient underwent echocardiography, and the procalcitonin result was 19.54 ng/mL.
Echocardiography results are heart chamber dimensions, dilatation of all heart chambers, eccentric LVH,
severely decreased LV systolic function (EF 30%), LV diastolic function decreased grade III, normal RV
contractility, global hypokinetic, mild MR valve, eRAP: 15 mmHg, pericardium normal. The changes in

therapy on the 4th day of treatment were furosemide 10 mg/hour, CaCo3 2x1 tab.
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On the fifth day of treatment in the intensive care unit, the patient's condition began to improve, and the
shortness of breath was much reduced, so the dose of furosemide was reduced to 5 mg/hour. On the sixth
day of treatment in the intensive care unit, the condition was still much better; there was no shortness of
breath, so the dose of furosemide was changed to oral; the patient was also given additional therapy in the
form of sacubitril/valsartan 2 x 50 mg.

Discussion

Acute decompensated heart failure can be defined as the sudden or gradual onset of signs or symptoms of
heart failure that require an unscheduled office visit, emergency room visit, or hospitalization. In addition
to primary deposition, worsening pulmonary and systemic congestion due to increased right and left heart-
filling pressures is an almost universal finding in ADHF. One of the typical symptoms of heart failure is
signs of congestive and/or peripheral hypoperfusion that require different therapy.

Congestive signs in the form of acute pulmonary oedema are related to pulmonary congestion. Clinical
criteria include shortness of breath (on exertion, on lying flat or at rest, exercise intolerance), respiratory
failure (hypoxia-hypercapnia), tachypnea >25 breaths/minute, and on lung examination you hear rhonchi
or rales. This condition was found in the patient in this case. The patient complained of shortness of breath
during light activities; the shortness of breath was also felt at night, causing the patient to wake up due to
shortness of breath; the shortness of breath did not decrease with rest with a breathing frequency of 45
times/minute and rales were heard in the area pulmonary basal. Another congestive sign that can be found
in heart failure patients is oedema of both legs, which is also found in this patient. The patient also
experienced signs of tissue hypoperfusion or shock, such as hypotension (85/50 mmHg) with cold acral

[9].

The patient, in this case, had been diagnosed with hyperthyroidism but was never controlled and did not
take medication regularly. Usually, hyperthyroidism is characterized by low TSH levels associated with
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increased free T4 (FT4) [10]. This patient had a TsHs value of 0.22 ulU/ml and FT4 26.29 pmol/L. One
of the non-ischemic etiologies of heart failure is endocrine factors such as hyperthyroidism [1]. Thyroid
hormones affect myocardial contractility, total peripheral resistance and heart rate. They enhance
myocardial contractility by upregulating calcium handling and myosin heavy chain isoforms and
stimulating the beta-adrenergic system. Hyperthyroidism has been shown to incite arrhythmias, vascular
changes, and myocardial remodelling. These changes can decrease cardiac output and promote the
development of heart failure [10,11,12].

Given the central role of volume expansion in the pathogenesis of congestion, diuretic agents are among
the cornerstones of treatments for HF. In the current clinical practice, intravenous diuretics are
fundamental for treating AHF, with about 90% of hospitalized AHF patients receiving diuretics to reduce
fluid retention and improve oxygenation [13]. The main effect of administering diuretics is to lower blood
pressure and ventricular preload. In addition, in patients with left heart failure, giving diuretics will help
reduce heart swelling so that pumping is more efficient. Several groups of diuretics can be used, namely
the thiazide group and loop diuretics. Thiazides work by inhibiting sodium and chloride reabsorption.

Meanwhile, loop diuretics work by inhibiting the Na-K-Cl transporter in the loop of Henle so that the
reabsorption of these minerals is reduced. Loop diuretic drugs bind very easily to plasma proteins, so these
drugs are less filtered in the glomerulus [2,14]. In this case, the loop diuretic agent given to the patient
was a furosemide drip of 5 mg/hour.

However, on the 3rd day of treatment, the patient had not improved and still complained of shortness of
breath. Then, the patient was given additional diuretic therapy of acetazolamide 1x250 mg. Acetazolamide
is a carbonic anhydrase inhibitor that reduces proximal tubular sodium reabsorption and may improve
diuretic efficiency when added to loop diuretics, potentially facilitating decongestion. Results from an
observational study and a small, prospective, randomized trial suggest that the addition of acetazolamide
(at a dose of 500 mg administered intravenously once daily) to intravenous loop-diuretic therapy increased
urinary sodium excretion, which is an objective metric of diuretic efficiency in patients with acute
decompensated heart failure [15].

In the research of Mullens et al., patients with acute decompensated heart failure showed that
acetazolamide, a diuretic agent blocking proximal tubular sodium reabsorption, added to loop-diuretic
therapy led to more and faster decongestion and was associated with a shorter duration of hospital stay.
The benefit of acetazolamide treatment regarding decongestion was maintained at discharge, with a higher
percentage of patients discharged from the hospital without residual congestion (difference vs. placebo,
16.3 percentage points) [15]. The attainment of successful decongestion (euvolemia) has a class I
recommendation from the European and American guidelines for diagnosing and treating heart failure
[1,16]. In addition, adding acetazolamide to loop-diuretic therapy was not associated with an increased
incidence of adverse events, and the higher incidence of successful decongestion was associated with a
shorter duration of hospital stay [15].

Conclusion
Typical signs and symptoms of ADHF are signs of peripheral tissue congestion and/or hypoperfusion.
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Many factors can cause heart failure, one of which is hormonal factors such as hyperthyroidism. Diuretic
agents are among the cornerstones of treatments for HF. Acetazolamide is a carbonic anhydrase inhibitor
that may improve diuretic efficiency when added to loop diuretics, potentially facilitating decongestion
and shortening hospital stays.
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