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ABSTRAK

Penelitian ini dilakukan untuk memantau kadar kalium pada pasien gagal jantung NYHA tipe III-IV dengan pemberian terapi
kombinasi kaptopril dan furosemide di daerah bangsal rawat inap rumah sakit dr. Soetomo Surabaya. Penelitian ini merupakan
studi observasional prospektif. Sample adalah pasien gagal jantung dengan NYHA tipe III dan IV di Unit Perawatan Jantung rumah
sakit dr Soetomo Surabaya. Pengumpulan data dilakukan dari Oktober 2011-Januari 2012. Kriteria inklusi penelitian ini adalah
pasien dengan usia lebih dari 50 tahun dan pasien gagal jantung yang menerima captopril dan terapi furosemid. Kriteria eksklusi
dari penelitian ini adalah syok kardiogenik, hipotensi (SBP < 100 mm Hg), asidosis metabolik, pasien dengan Diabetes Mellitus dan
pasien gagal ginjal. Tingkat kalium hasil studi pada terapi kombinasi Captopril dan Furosemide adalah 28% (9 pasien)
hipokalemia, 3% (1 pasien) hiperkalemia dan 69% (22 pasien) dengan tingkat normal kalium (kadar kalium 3,5 -5.0 mmol/L).
Disimpulkan bahwa kalium serum dari pasien gagal jantung dengan tipe NYHA III-IV yang menerima terapi kombinasi Captopril
dan Furosemide tetap normal dan dianjurkan penggunaannya.(FMI 2013;49:216-219)

Kata Kunci: Kombinasi terapi captopril dan furosemide, pasien NYHA kelas III-IV, hiperkalemia, hipokalemia

ABSTRACT

This study was conducted to monitor potassium levels in patients with heart failure NYHA type III-IV with administration of
combination therapy of captopril and furosemide in areas of inpatient wards of dr. Soetomo General Hospital. This study is a
prospective observational study. The samples were heart failure patients with NYHA type III and IV in Heart Care Unit of Dr.
Soetomo General Hospital. Data collection was conducted from October 2011-January 2012. Study inclusion criteria are patients
with age more than 50 years and heart failure patients who received captopril and furosemide therapy. Exclusion criteria of this
research are cardiogenic shock, hypotension (SBP < 100 mm Hg), metabolic acidosis, patients with Diabetes Mellitus and renal
failure patients. The potassium levels results of the study with combination therapy of Captopril and Furosemide was found that 28%
(9 patients) had hypokalemia, 3% (1 patient) had hyperkalemia and 69% (22 patients) with normal levels of potassium (potassium
levels 3.5-5.0 mmol/L).  It was concluded that potassium serum of heart failure patients with NYHA type III- IV who received the
combination therapy Captopril and Furosemide remain in normal and recommended use.(FMI 2013;49:216-219)
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INTRODUCTION

Heart failure is the final stage of all heart disease and a
cause of increased morbidity and mortality of heart
patients. Around the world, the number of patients with
this disease continues to grow. The American Heart
Association estimates that there are 4.7 million people
suffer from heart failure in the United States in 2000
and there were 550,000 new cases reported each year.
Based on a survey, estimated that almost 5% of patients
who were hospitalized, 4.7% of women and 5.1% of
men. The incidence of heart failure in a year is
estimated from 2.3 to 3.7 per thousand people per year.
In fact at this point 50% of patients with heart failure

will die within 5 years, since the diagnosis is
established. The risk of heart failure disease is 10% for
the group over 70 years and 5% for the age group 60-69
years and 2% for the age group 40-59 years (Jessup et al
2009). Treatment of heart failure grouped according to
the pathophysiology of heart failure. Therapy treatment
used is ngiotensin converting enzyme (ACE) Inhibitors,
diuretics, angiotensin Respetor blockers (ARBs).
Angiotensin converting enzyme inhibitors (ACEI) are
commonly used in the treatment of hypertension and
reduction in heart problems in patients with high risk.
Some of the side effects is hyperkalemia. Hyperkalemia
appears on the use of ACEI in 10-30% of patients in the
hospital. Hyperkalemia occurred in 10% of outpatients
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for one year in use (Palmer 2004), whereas furosemide
therapy often cause side effects hypokalemia (serum
potassium<3.5 mmol/L), is equal to 5-20% of Inpatient.
The combination of ACEI therapy and Manual Therapy
Diuretics are on Dr. Soetomo General Hospital.
Generally heart failure patients receiving combination
therapy than in monotherapy.

MATERIALS AND METHODS

This study is a prospective observational study,
conducted sampling of heart failure patients with
NYHA type III and IV in Heart Care Unit of Dr.
Soetomo General Hospital. Data collection was
conducted from October 2011-January 2012. Study
inclusion criteria are patients with age more than 50
years and heart failure patients who received captopril
and furosemide therapy. Exclusion criteria of this
research are cardiogenic shock, hypotension (SBP < 100
mm Hg), metabolic acidosis, patients with Diabetes
Mellitus and renal failure patients. Combination Dose of
Captopril 6.25 mg, 12.5 mg, 25 mg orally and
furosemide 40 mg oral route, bolus and infusion. No
intervension in the therapy, adapted to the patient's
condition. Obtained from laboratory data, patient
demographic data presentation, based on age and
gender, presenting data on correction of potassium
levels include; descriptive data: Table for number of
heart failure patients with hyperkalemia, hypokalemia.
Based on the dose of captopril, and furosemide, K;
decreasing graphs [K] for each case in each intervention
group and the results of statistical analysis: t-test.

RESULTS

During the four-month study period, there were 45
patients with heart failure NYHA type III-IV, and based
on inclusion and exclusion criteria was obtained 32
patients with heart failure as the study sample as many
as 13 men and 19 women, with an age range of heart
failure patients 50-90 years. The results of the
potassium levels study with combination therapy of
Captopril and Furosemide was found that 28% (9
patients) had hypokalemia, 3% (1 patient) had
hyperkalemia and 69% (22 patients) with normal levels
of potassium (potassium levels 3.5-5.0 mmol/L).

DISCUSSION

The results showed that the age of heart failure patients
in Dr. Soetomo General Hospital is 50-90 years. From
that, the most found are aged of 50-60 years (56%) and
aged of 61-70 years (25%), these results according to

the epidemiological characteristics heart failure.
According to research Rocco and Fang (2006), the
incidence and prevalence of heart failure increases
dramatically following the increases of age. This was
also confirmed by a study conducted by the
Framingham according to that the increased prevalence
of heart failure started from the age of 50-59 years,
followed by an increase in the age of 60-69 years
(Rocco and Fang 2006). In the study of heart failure
patients in cardiac hospitalization, the average patient
treated for 7 day. If the patient's clinical condition is
stable, the clinician allow for outpatient. This is done
because to remember Dr. Soetomo General Horpital has
limited inpatient capacity and not proportional to the
number of patients admitted. Potassium serum in
patients may be increased within four days during
captopril therapy.

Table 1. Demographic data of patients included in the
inclusion criteria

Patients’ Characteristics Number %
Sex Male

Female
13
19

41%
59%

Age 50-60
61-70
71-80
81-90

18
8
4
2

56%
25%
12%
6.3%

Weight (kg) 50-60
61-70
71-80

17
15
0

53%
47%
0

Diagnose DCFC st III-IV 32 100%
Potassium
Serum(mmol/L)
Before Therapy

< 3.5
3.5-5.0
>5.0

0
32
0

0
100%

Potassium Serum
(mmol/L)
After Therapy

< 3.5
3.5-5.0
>5

9
22
1

28%
3%
69%

Table 2. Changes in potassium serum with 6:25 mg dose
of captopril oral route and furosemide 40 mg
parenteral route (intravenous and bolus) and
per oral route.

Patient
number

K0 K1 KRS

1 4.9 4.7 4.33
2 3.6 3.6 3.5
3 3.5 3.7 3.7
4 3.7 3.4 3.9
5 3.9 3.7 4.5
6 3.5 3.2 3.7
7 3.8 3.4 3.8
8 3.6 2.4 3.5
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Figure 1. Changes in serum potassium doses of these
oral captopril 6:25 mg and 40 mg of
furosemide parenteral route (intravenous and
bolus) and per oral route.

Table 3. Changes in potassium serum at a dose of 12.5
mg oral captopril, and furosemide 40 mg
parenteral route (intravenous and bolus) and
per oral route.

Patient
Number

K0 K1 KRS

1 4.9 2.8 3.5
2 3.5 3.5 3.6
3 4.2 3.9 4.2
4 3.6 3.8 4.3
5 4.7 4.5 4.4
6 4.5 4.7 4.9
7 3.5 3.9 4.5
8 3.7 3.5 3.6
9 4.0 3.3 3.7

10 3.8 4.2 4.4
11 3.5 3.6 3.8
12 3.8 4.2 4.4
13 3.8 4.0 4.0
14 3.9 4.0 4.1
15 3.9 4.0 4.1

Figure 2. Potassium serum changes the oral dose of
captopril 12.5 mg and furosemide 40 mg
parenteral route (intravenous and bolus) and
per oral route.

Table 4. Changes in potassium serum with a dose of 25
mg oral captopril, and furosemide 40 mg
parenteral route (intravenous and bolus) and
per oral route.

Patient
Number K0 K1 KRS

1 3.6 2.4 3.8
2 3.5 3.6 3.5
3 4.4 3.2 4
4 4.7 5.4 4.7
5 3.6 3.3 3.5
6 3.7 3.9 4.2
7 3.9 3.6 3.6
8 3.9 4.2 4.4
9 4.5 4.0 4.0

Figure 3. Changes in serum potassium with a dose of 25
mg oral captopril, and furosemide 40 mg
parenteral route (intravenous and bolus) and
per oral route

Table 5. Differences in potassium serum of heart failure
patients before and after therapy were given.

Variables
Differences

t
value

df
Sig
(2-

tailed)Mean SD

Potassium
Serum Before
and After

0.006 0.638 0.060 32 0.952

Laboratory results shows a patient who experienced
hyperkalemia in the combination therapy of captopril
and furosemide. Drop in a dose of 3 x 25 mg of
captopril into 3 x 12.5 mg a day. Patients also receive
other therapies which is spironolactone, a comorbid
factor in the analysis of potassium serum in patients.
Spironolactone is a therapy that can affect the activity of
potassium serum to an increase (Khanna & White
2009). This therapy can not be eliminated, because
spironolactone is an important therapy in the treatment
of patients with renal failure. When the patient's serum
potassium is increased, and hyperkalemia found. But as
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for other causes of the increase in potassium serum,
which is not normal that the patient's hemodynamic
system (heart failure) cause vasoconstriction and a
reduction in GFR and renal tubular flow. In the study,
inclusion criteria already mentioned that patients with
renal impairment (creatinine serum>2.5 mg/dL) were
not included in the study. If the condition is found in
patients with serum creatinine>2.5 mg/dL, then the
patient is not included in this study. Kidney disorder
factor is a comorbid factor in the study, due to the
already existing kidney disorders affect the balance of
potassium serum in patients (Preston et al 2009).

The results of the study after being given captopril and
furosemide therapy found that 28% (9 patients) had
hypokalemia. Heart failure patients who have
hypokalemia, potassium levels had decreased below
normal (3.5-5.0 mmol) after given the captopril and
furosemide therapy. The decrease in potassium often
occurs for many reasons, namely because of various
physiological abnormalities that tend to interfere with
the electrolyte. Factors that influence pathogenesis
among other things, impaired kidney and neuronal
activation of the hormone, which is associated with the
renin-angiotensin-aldosterone, the increase of the
sympathetic nervous system and the hypersecretion of
catecholamines. According to Cohn et al (2000) that
often arise of arrhythmias in heart failure patients who
receive therapy causes hypokalemia. In this study,
treatment use oral captopril which tend to be
hyperkalemia, and furosemide by intravenous route is
likely to result in hypokalemia. Furosemide (loop
diuretic) is one of the standard therapies for heart
failure, furosemide is a therapy in acute pulmonary
edema and pulmonary left side able to cause AMI
(myocardial infarction). Loop diuretics include
furosemide cotransporter inhibit the Na+/K+/2Cl- which
passes through the ascending limb of Henle loof. This is
a place to work from drugs after reaching intraluminal,
after the drug is excreted by proximal tubule. Effect of
barriers cotransport chloride ions, sodium and
potassium and hydrogen in intraluminal are diuresis,
with side effects of hyponatrium, hypochlorite,
hypokalemia and alcalosis. Hypokalemia occurred on
furosemide, depending on the dose. The risk of
hypokalemia due to administration of large doses,
especially when given intravenously (Opie & Gersh
2004).

Based on the results of this study, it is concluded that
potassium serum of heart failure patients with NYHA
type III-IV who received the combination therapy
remained captopril and furosemide in normal and

recommended use. Combination of captopril and
furosemide therapy has benefits outweigh the risk of
side effects caused. The use of a combination of
captopril and furosemide therapy should be given with
monitoring, to avoid the risk of side effects in patients
with heart failure NYHA type III-IV.

CONCLUSION

The patient's serum potassium heart failure NYHA class
III-IV who received the combination therapy Captopril
and Furosemide remain in normal and recommended
use. Captopril and Furosemide combination therapy has
benefits outweigh the risk of side effects.
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