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ABSTRACT 

Rate-control is important management in patient with atrial 

fibrillation. The optimum rate control provides a decrease of 

symptoms, improves hemodynamics and prevents tachycardia-

induced cardiomyopathy. Rate-control could be difficult to achieve 

because of  patient's comorbidities and special treatment strategy is 

needed to resolve it. A-46-yo. male, came to ER with palpitation. 

Holosystolic murmur was heard at apex, radiating to axilla. ECG 

showed atrial fibrillation, with rapid ventricular response 180 bpm. 

Echocardiography showed dilated LA and LV, false-normal LV 

function with EF 59% and anterior mitral-valve prolapse with 

moderate mitral regurgitation. Acute treatment was administration of 

digoxin and beta blockers, but ventricular rate wasn’t controlled, until 

1.5 mg doses of digoxin was administered. Then patient develops 

acute digitalis intoxication. After toxicity management, rapid 

ventricular rate recurs. Patient reevaluation showed hyperthyroidism 

with low TSH and high T4. Methimazole and propranolol was given 

and rate-control was achieved shortly after euthyroid state, in 2 

months treatment. This patient suffered difficult rate-control despite 

guidelines-based management. Digitalis intoxication was developed 

after administration of several therapeutic doses. The diagnosis of 

hyperthyroidism is central in management of this case. Coexistent of 

hyperthyroidism and mitral-valve prolapse may be explained by 

genetic, autoimmune, and thyroid hormone effects in myocardium. 
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Introduction

Atrial fibrillation is the most common arrhythmia in 

daily practice. With a prevalence of 1-2% in this 

decade, it is estimated that this number will 

continue to increase in the next 50 years. In 

Indonesia, the incidence of atrial fibrillation always 

increases every year, namely 7.1% in 2010, 

increasing to 9.0% (2011), 9.3% (2012) and 9.8% 

(2013) [1,2]. 
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Rate control is one of the main treatments in 

patients with atrial fibrillation. Optimal control rates 

can cause reduced complaints and improve 

hemodynamics by extending ventricular filling time 

and preventing cardiomyopathy due to tachycardia. 

Rate control can be done loosely or strictly. The 

Rate Control Study of Efficacy in Permanent Atrial 

Fibrillation (RACE) II shows that the control rate is 

strictly not better than a loose rate control. But 

sometimes the control rate cannot be achieved with 

standard rate control, commonly called "difficult 

atrial fibrillation". In this case a special strategy is 

needed in its management [3].  

We reported one patient with mitral regurgitation 

caused by mitral valve prolapse, and experienced 

rapid ventricular atrial fibrillation which was difficult 

to control for heart rate. During treatment, the 

patient also experienced acute digitalis intoxication 

and was found to have comorbid hyperthyroidism. 

Case Presentation 

Mr. S, male, 46 years old came to emergency room 

with palpitation. Palpitation was felt since 7 days 

ago, worsening in the last 4 days. It felt especially 

during heavy activity and fatigue, and improves with 

rest. In these 2 days it felt even after resting. There 

is no shortness of breath, chest pain, or swollen 

feet. History of diabetes mellitus, hypertension, 

dyslipidemia is denied. 

The patient does not smoke. The patient had never 

been hospitalized before. On physical examination, 

irregular-irregular S1-S2 heart sounds were 

obtained. Holosystolic murmur at cardiac apex 

radiated to the axilla, grade IV/VI was heard. No 

rales or wheezing were obtained. Abdomen and 

extremities are within normal limits. There are no 

signs of hyperthyroidism such as exophtalmos, 

enlargement of the thyroid gland, hyperhidrosis or 

tremor.  ECG showed atrial fibrillation with a rapid 

ventricular response of 180 beats per minute (bpm), 

normal frontal and horizontal axis. Chest X-ray 

showed cardiomegaly with 56% cardio-thoracic 

ratio, grounded apex, left atrial enlargement and 

cephalization of pulmonary vascularity. Laboratory 

results within normal limits. 

 

 

 

 

 

 

 

 

Figure 1. Atrial fibrillation with rapid ventricular response on ECG
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Trans-thoracic echocardiography was performed 

with the following results: (1) valves: there was 

moderate mitral regurgitation due to anterior mitral-

valve prolapse, restricted posterior mitral valve 

(carpentier type 2) and trivial tricuspid regurgitation. 

(2) Dilated left atrium (LA) with LA major 6.2 cm, LA 

minor 6.0 cm; dilated left ventricle (LV) with end 

diastolic diameter (LVEDD) 5.7 cm; the other 

chambers were normal; there was no thrombus or 

intracardiac vegetation. (3) False-normal LV 

Systolic Function (EF by Teich 59%; by biplane 

61%), Normal RV Systolic Function (TAPSE 1.9 

cm). (4) All normokinetics wall motion and (5) 

eccentric hypertrophy. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Echocardiography showed dilated LA and LV and moderate-severe mitral regurgitation due to mitral-

valve prolapse 

 

Initial assessment was atrial fibrillation (persistent) 

with a rapid ventricular response, due to mitral 

regurgitation (caused by mitral valve prolapse). The 

initial management (at 1st day) was heart rate 

control through rapid digitalization, using 

intravenous digoxin (total loading dose of 1.0 mg). 

At first, digoxin injection with 0.5 mg intravenously 

(iv), and an evaluation ECG was carried out 4 hours 

after digoxin administration. On the ECG recording 

the evaluation still found atrial fibrillation (FA) 

rhythms with a rapid ventricular response of 170 

bpm. Subsequently, the second digoxin injection 

was administered (0.25 mg), and the ECG was 

evaluated for AF with moderate ventricular 

response of 100 bpm, with palpitation was being 

reduced. Furthermore, maintenance of digoxin 

tablets is given 1x0.25 mg orally (po). 

On treatment on the 2nd day, patient felt palpitation 

again with a blood pressure of 100/60, heart rate 

165 bpm, ECG showed AF with rapid ventricular 

response 170 bpm, then digoxin 0.5 mg iv and 

bisoprolol 2.5 mg po were administered. ECG 

evaluation was carried out and a decrease in heart 

rate with AF with moderate ventricular response 

100 bpm. Palpitations are felt to be reduced, but 4 

hours after injection of digoxin the patient complains 

of nausea and profuse vomiting, no abdominal pain 

is found. 

We suspected that there is an acute digitalis 

intoxication. Then we do rehydration with crystalloid 
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infusion, gave symptomatic drugs injection with 

ondansentron 3x4 mg iv, stopped digoxin and 

increased the dose of bisoprolol to 2x5mg orally. 

We also carried out laboratory tests to support the 

diagnosis of acute digitalis intoxication, obtained by 

an increase in Potassium (K 5.3), BUN (1226) 

and SK (0.651.08). Patients are planned to 

examine serum digitalis levels, but the laboratory 

examination was not ready in our hospital. 

On the 3rd—6th day of treatment, the patient's 

condition was improved and vital signs was stable 

with palpitations had not been felt (ECG showed 

atrial fibrillation with moderate ventricular response 

80—110 bpm), and complaints of gradual nausea 

and vomiting reduced. But on the 7th day of 

treatment, the patient complained of palpitation 

again, with a blood pressure of 110/60 with a heart 

rate of 160 bpm, and ECG showed atrial fibrillation 

with rapid ventricular response 160 bpm. 

An injection of 150 mg iv amiodarone loading dose 

was administered for 30 minutes, followed by 

maintenance 300 mg iv for 6 hours, then 600 mg in 

18 hours. Patients performed thyroid physiological 

examination and obtained an increase in FT4 of 

3.97 ng / dL (ref: 0.89—1.76) and a decrease in 

TSH of 0.06 uIU/mL (0.55-4.78) and a total T3 level 

of 1.48 ng / mL (ref: 0.60—1.81), which suggests 

hyperthyroidism. The patient was consulted to 

internal medicine department, and was assessed as 

hyperthyroidism with suspicion of Grave’s disease 

(without signs of thyroid crisis). The next procedure 

is administration of Methimazole 2x20 mg po, 

propranolol 3x40 mg po and amiodarone was 

stopped. 

After administration of therapy for 5 days, improved 

thyroid physiological evaluation was obtained. The 

ECG showed a controlled heart rate with a 

ventricular response of 80-110 bpm. On the 14th 

day the patients were discharged in good condition 

and given a referral to the heart clinic.  

After treatment with anti-thyroid and propranolol 

drugs for 2 months, the patient performed thyroid 

physiological evaluation and electrocardiography. 

Patient has not complained of palpitations, with 

good hemodynamics. ECG shows an AF with 

moderate ventricular response 100 bpm with 

normal thyroid physiological results. 

Discussion 

a. Evaluation and acute management of atrial 

fibrillation 

Evaluation and management of acute atrial 

fibrillation include determination of FA type, 

hemodynamic stabilization, rate control, sinus 

rhythm conversion and administration of 

anticoagulants [2,4]. 

In hemodynamically unstable patients, which are 

characterized by heart failure, ischemic chest pain, 

shock and decreased consciousness should be 

carried out electric cardioversion. In other hand, in 

patients with stable hemodynamics, direct control or 

rhythm control can be carried out immediately. The 

choice of rate or rhythm control is certainly 

determined based on the characteristics of each 

case. 

Rhythm control is preferred in patients with new 

onset AF, younger age, and secondary causes of 

reversible AF. While the rate control is preferred in 

patients who are difficult or impossible to do 

Rhythm control, including chronic AF, enlarged size 

of the atrium more than 4.5 mm, old age, etc. 

According to the AFFIRM study, the rate control 

strategy is not inferior to the rhythm control strategy 

in terms of Primary End Points (death, 

cardiovascular events, etc.). Rate control aims to 
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regulate the ventricular rate when FA occurs, 

improve hemodynamics, reduce and improve 

symptoms, prevent heart failure, and reduce the 

risk of poor cardiovascular outcomes [5].  

In this case, patients with AF, suffered symptomatic 

rapid ventricular response, but with stable 

hemodynamic, so electrical cardioversion was not 

performed. Rate-control strategy was chosen, 

because this patient has dilated LA which indicated 

that AF has occurred for a long time. 

Rate control can be done using a variety of drug 

choices. Among other things: beta-blocker, calcium-

channel antagonist, cardiac glycoside (digoxin) and 

amiodarone. The choice of these drugs, a single or 

combination drug depends on the symptoms, 

comorbidities, side effects that can occur, and 

tolerance in the patient. 

Beta-blockers inhibit sympathetic activity (β1 

receptors) in the AV node so that it can inhibit the 

ventricular rate. These beta-blockers have side 

effects of bronchoconstriction, fatigue which is 

contraindicated in asthma patients. Non-

dihydropyridine calcium-channel antagonist inhibits 

AV node conduction by inhibiting calcium channels 

thereby increasing the refractory period of the AV 

node. This class of drugs is contraindicated in 

patients with heart failure and reduced EF, because 

it has a negative inotropic effect. This drug can also 

cause hypotension through the effects of 

vasodilation. Digoxin can reduce ventricular rate by 

increasing parasympathetic activity thereby 

reducing AV node conduction. Digoxin has a narrow 

therapeutic range, and interacts with other drugs 

(e.g. verapamil, antibiotics) therefore the use of 

digoxin must be careful especially in elderly 

patients, decreased kidney function and those who 

use drugs that can increase the concentration of 

digoxin in blood [6,7].  

The use of digoxin in the management of heart rate 

control in atrial fibrillation, can use fast digitization 

and slow digitization. Fast digitization can use 

intravenous or oral injection preparations. Rapid 

digitalization using intravenous injection was carried 

out by giving a loading dose of 0.5-1.0 mg, which 

was divided into 3 times (1/2 dose at the first 

injection, ¼ dose on the second and third injection), 

which then performed maintenance using oral 

digoxin. Slow digitalization is done by giving oral 

digoxin tablets 0.25 mg once a day, in 7 days [8]. 

Amiodarone is a drug that can function as a heart 

rate controller and rhythm converter. Amiodarone 

has a negative dromotropic effect, used in a small 

number of patients with acute heart failure, or when 

beta-blockers or digoxin cannot reduce ventricular 

rate adequately
7
. In acute conditions, intravenous 

drugs are preferred for rate control, which will be 

converted to oral preparations for maintenance. The 

guidelines suggest the use of beta-blockers and 

non-dihydropyridine calcium-channel antagonists as 

first-line agents. Giving a combination with digoxin 

can be done under conditions of heart failure or left 

ventricular dysfunction [2].  

In this case we use digoxin and beta-blockers 

(bisoprolol) as drugs for controlling heart rate. 

Calcium channel blockers are not used considering 

that this patient has hypotension (100/60), where if 

used, the patient's hemodynamics worsens. Also 

found are signs of decreased left ventricular 

function in patients.  

We used amiodarone after the patient turned out to 

be intolerant to the use of digoxin and 

administration of beta-blockers did not provide 

adequate control of the heart rate.  
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b. Detection of hyperthyroidism in patients with 

atrial fibrillation and its management  

Hyperthyroidism is a condition in which thyroid 

hormone levels increase in the body. It is 

characterized biochemically by decreased levels of 

TSH (Thyroid Stimulating Hormone) and increasing 

levels of T3, T4 or levels of both in the blood [9]. 

Thyroid hormones are closely related to the 

cardiovascular system. Increased thyroid levels can 

cause cardiovascular changes, including increased 

cardiac output and can reduce peripheral resistance 

through vasodilation resulting in hyperdynamic 

conditions [10].  

AF is the most common cardiac complication of 

hyperthyroidism. AF in hyperthyroidism occurs in 

about 5-20%, compared with the normal population 

(about 2%) [10–13]. The pathophysiology of AF in 

hyperthyroidism can be explained by several 

mechanisms, including (1) an increase in left atrial 

pressure caused by an increase in left ventricular 

mass and disruption of ventricular relaxation, (2) 

ischemia resulting from increased heart rate at rest 

and (3) increase in atrial ectopic activity. 

Hyperthyroidism is also associated with shortening 

of action potential duration which is a substrate of 

AF [12,14].  

Because hyperthyroidism is quite common in AF 

patients, this situation has implications for the 

clinical evaluation. Examination of thyroid hormone 

function status is an important evaluation and 

recommended in first detected AF case. It is also 

recommended in patients with difficult-to-control AF 

or in AF who are recurred after cardioversion [1,15]. 

The cause of difficulty in AF rate control with 

hyperthyroidism is related to the pathophysiology of 

AF and also the influence of thyroid hormones on 

treatment. Hyperthyroidism causes an increase in 

the digitalis clearance rate, as well as a decrease in 

digitalis sensitivity caused by an increase in the 

amount of Na-K-ATPase under hyperthyroid 

conditions. In addition, hyperthyroidism also caused 

a decrease in parasympathetic tone so that rate 

control is difficult [10,16].  

In this case, evaluation of thyroid function was 

carried out after difficulties were found in controlling 

AF ventricular rate after administration of 

medication to control heart rate (digoxin and 

bisoprolol) in accordance with the guidelines. 

Although the ventricular response was normal, the 

ventricular rate returned to uncontrolled despite 

regular bisoprolol therapy. Evaluation of thyroid 

function revealed a decrease in TSH (0.06 uIU/mL), 

an increase in T4 (3.97 ng/dl) and normal T3, which 

indicated hyperthyroidism.  

The difficulty of rate control in this case is related to 

the effect of hyperthyroidism on digitalis, which is 

used as a rate control agent. Hyperthyroidism 

causes tolerance and decreased digoxin sensitivity. 

There are several factors that contribute to the 

emergence of AF, namely the presence of mitral-

valve prolapse which experiences mitral valve 

regurgitation which causes dilatation of the left 

atrium, which eventually becomes the substrate of 

AF and also the presence of hyperthyroidism, which 

causes difficulty in controlling the rate of AF.  

Hyperthyroidism also has implications for the 

management of patients with AF. The management 

of AF in hyperthyroidism focuses on achieving an 

euthyroid state and controlling the ventricular rate 

using beta-blockers. Euthyroid state can be 

achieved by administering anti-thyroid drugs such 

as PTU, methimazole, lugol solution or with 

radioiodine drugs. In 2/3 of patients, euthyroid 

conditions are achieved after 2-3 months of 

therapy. In the case of AF with rapid ventricular 

response, administration of beta-blockers can help 

to control the heart's ventricular rate. Preparations 

that can be used include bisoprolol, metoprolol and 



Cardiovascular Cardiometabolic Journal (2020); 2: 57-68 
 
 

63 
September 2020 | Vol 1 | Article 5 

propranolol [10,11]. Propranolol has the advantage 

of controlling heart rate in AF with hyperthyroidism, 

because it has an effect in preventing the 

conversion of T4 to T3. Propranolol also has anti-

thyroid activity through inhibition of iodide transport 

in the thyroid follicles [17,18].  

In patients who previously used amiodarone in 

controlling ventricular rate, it is recommended to 

stop using amiodarone, because amiodarone 

contains iodine which if used can trigger 

amiodarone-induced thyrotoxicosis which leads to a 

thyroid crisis, a life-threatening condition [1]. In this 

case, the management of the rate of AF with 

hyperthyroidism was carried out by administering 

anti-thyroid methimazole to achieve an euthyroid 

state. In addition, control of the ventricular rate 

using beta-blockers (propranolol) is carried out. The 

euthyroid state was achieved after 2 months of 

therapy with TSH results, normal FT4. The 

ventricular rate is also controlled with a ventricular 

response of 80 bpm. After being diagnosed with the 

condition of hyperthyroidism, the administration of 

amiodarone was immediately stopped, to prevent 

the occurrence of amiodarone-induce 

thyrotoxicosis. 

c. Digitalis intoxication  

Digitalis intoxication is one of the most frequent 

drug adverse reactions in clinical practice [19,20], 

although the use of digitalis has declined since 

1990
21

. This is related to the narrow therapeutic 

range of digitalis (0.8-2.0 ng/mL) [19]. According to 

the clinical setting, digitalis intoxication is 

differentiated into acute and chronic intoxication, 

where conditions in these two conditions are very 

different. Acute intoxication occurs due to over-

dosing, which usually occurs in younger individuals, 

with sudden and severe symptoms. While chronic 

intoxication is caused by accumulation of digoxin 

levels due to the use of long time digitalis, 

appearance of symptoms was slow.  

Diagnosis of digitalis intoxication is something that 

is not easy, this is caused by several factors, 

namely non-specific symptoms and signs, non-

specific electrocardiographic findings, and digoxin 

concentrations in the blood also do not always 

correlate with the level of toxicity [19,21,22].  

Signs and symptoms of digitalis intoxication can 

manifest in cardiac or extracardiac [19,23,24]. The 

most common extracardiac manifestations are 

gastrointestinal symptoms, such as nausea, 

vomiting, diarrhea and abdominal pain. These 

gastrointestinal symptoms occur in 30-80% of 

cases of digitalis intoxication. Gastrointestinal 

symptoms are symptoms that are often found in 

cases of acute intoxication, and arise at the 

beginning of intoxication. These symptoms can be 

caused by intravenous or oral digitalis preparations. 

The next symptom is neurological manifestations 

and visual disturbances, which can arise in acute or 

chronic intoxication. Symptoms and signs include 

malaise, headache, fatigue, depression, 

hallucinations, blurred vision, and changes in the 

pattern of vision to color.  

Cardiac manifestations are a life-threatening 

complication of digitalis intoxication. Cardiac 

abnormalities that occur are mainly related to 

arrhythmias. Arrhythmias can occur even if the 

patient does not complain of symptoms. The 

mechanism of arrhythmias in digitalis intoxication is 

caused by atrioventricular conduction barriers and 

increased impulsivity [22].  

ECG images caused by the mechanism of 

increasing impulse formation are generally in the 

form of frequent PVC's, both unifocal and 

multifocal, where the ECG image is an arrhythmia 

that appears the earliest and most often digitalis 
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intoxication, which is as much as 50%. ECG images 

caused by the mechanism of the conduction system 

include 1st degree to total AV blocks. Normalization 

of the ventricular response in AF can also be 

categorized as one of the characteristics of digitalis 

intoxication [22].  

Tachyarrhythmias or bradyarrhythmias can occur. 

Tachyarrhythmias coincide with blockade of the 

sinus and AV nodes, including atrial tachycardia / 

junctional tachycardia with AV block. In more 

severe cases, VT / VF can occur. ECG depictions 

on digitalis intoxication must be distinguished from 

ECG images due to digitalis therapy. Some 

changes in ECG image can occur in patients with 

digitalis therapy without intoxication. These features 

include T-wave changes, interval-QT shortening, 

sagging / scooped ST segment accompanied by 

ST-segment depression and prolonged PR interval 

[22].  

In addition to the above manifestations, there are 

changes in laboratory parameters that must be 

watched out for digitalis intoxication. These 

parameters are serum electrolytes, kidney function, 

glucose and also digoxin concentrations in serum. 

In acute intoxication hyperkalemia can occur (K 

level> 5.1) which can be caused by excessive 

blocking of the Na-K-ATPase pump. Hyperkalemia 

is a prognosis factor that can predict outcomes in 

patients. Acute intoxication also causes a decrease 

in kidney function [25,26].  

Measuring the concentration of digoxin in the blood 

can be done to support the symptoms and signs of 

digitalis intoxication. Measurement of digoxin 

concentration is more appropriate to do at least 6 

hours after the last digoxin administration. This is 

related to the time needed for the drug to be 

distributed evenly throughout the body. If sampling 

is done before 6 hours, the results obtained will be 

false positives, where digoxin concentrations 

increase but not according to clinical conditions. 

From several sources, it was stated that the 

concentration of digoxin in the blood does not 

always correlate with the patient's clinical severity 

[27]. Therefore, the diagnosis of digitalis intoxication 

should be based on a clinical diagnosis, taking into 

account the symptoms, signs, changes in ECG and 

also the laboratory. Measuring the level of digoxin 

in the blood cannot be used as a single parameter 

in the diagnosis of digitalis intoxication.  

In this case, we confirmed the diagnosis of digitalis 

intoxication with a clinical diagnosis approach, 

which was obtained by patients who complained of 

severe vomiting after administration of intravenous 

digoxin as much as 1.5 mg. Complaints of nausea 

and vomiting accompanied by a limp body and 

blurred eyes. From the ECG picture, AF with a 

moderate ventricular response of 100 bpm was 

obtained, where the ventricular rate improved from 

the previous one (AF rapid ventricular response 170 

bpm), showing the effect of conduction inhibition 

from digoxin. In the laboratory results, hyperkalemia 

and an increase creatinine and ureum were 

obtained. There was no examination of digoxin 

levels in the blood, due to limited facilities at RSDS. 

The patient also refused to go to a laboratory 

outside the hospital.  

Management of digitalis intoxication consists of 

several stages, namely (1) assessing the severity of 

intoxication, (2) evaluating causes of intoxication, 

(3) airway, breathing and circulation resuscitation, 

(4) discontinuation of digitalis administration, and 

(4) administration of digitalis antidots (as indicated).  

Determination of the severity of intoxication is 

important to determine the appropriate 

management. In patients with mild intoxication, with 

symptoms of nausea and vomiting without other 

serious problems, discontinuation of digitalis is a 

specific procedure that needs to be done. If there 
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are more serious problems, such as the 

involvement of cardiac problems, electrolyte 

disorders and then faster and more aggressive 

management is needed [23].  

Factors that cause intoxication must also be 

evaluated. Various factors can trigger intoxication. 

In acute intoxication, the factor that usually plays a 

role is overdose. Even at therapeutic doses can 

trigger intoxication due to the narrow range of 

doses. In chronic intoxication the factors that play a 

role are hypokalemia, impaired renal function, 

changes in distribution volume, the presence of 

heart failure conditions.  

In this case we found that patients with acute 

digitalis intoxication with a mild degree, because 

only gastrointestinal complaints were obtained 

without hemodynamic disorders. There is an 

increase in potassium levels but is still in a mild 

stage and does not require special management. 

The precipitating factor of digitalis intoxication is 

related to the dose of digoxin. 

In this patient, maximum therapeutic dose of 

digoxin is received in 1 day, which is 1.5 mg. Acute 

digitalis intoxication can occur in therapeutic doses 

because of the narrow therapeutic range. The 

condition of hyperthyroidism causes a decrease in 

myocyte sensitivity to digoxin thereby increasing the 

dose requirement of digoxin.  

Resuscitation is needed for patients who 

experience severe airway, breathing and 

circulation. Administration of antidotum digoxin-

specific antibody fragments can be considered in 

cases of severe intoxication. Although the use of 

antidotum is safe and effective, there has not been 

a randomized study that supports its routine use. 

Indications for this antidotum include the presence 

of life-threatening arrhythmias, cardiac arrest, 

hemodynamic disorders, potassium levels of more 

than 5.5 mmol/L, acute ingestion of digoxin and 

digoxin level > 10-15 ng/ml.  

In this case the treatment of acute digitalis 

intoxication is with digoxin discontinuation, 

rehydration, symptomatic drug administration and 

observation. No resuscitation is needed because 

there are no disturbances to airway, breathing and 

circulation. Digoxin antidotum was not needed 

because acute intoxication in these patients is 

classified as mild.  

d. Hyperthyroidism and mitral valve prolapse  

In this case it was found to be quite interesting, the 

discovery of more than one factor causing AF: 

mitral-valve prolapse and hyperthyroidism. Patients 

with mitral valve prolapse and hyperthyroidism have 

almost the same symptoms, palpitations. In a 1981 

study by Channick et al., there was a high incidence 

of mitral-valve prolapse in patients with 

hyperthyroidism, which was 43% compared with 

18% of controls. 

There are various hypotheses regarding the high 

incidence of mitral-valve prolapse in 

hyperthyroidism, namely genetic involvement, 

autoimmune and also the effects of thyroid 

hormones that cause cardiac structural 

abnormalities [28,29]. However, in a 2015 study, 

found conflicting results, that there was no 

association between mitral-valve prolapse and 

autoimmune thyroid disease. In contrast, these two 

opinions certainly require further research to 

determine the relationship between mitral-valve 

prolapse and hyperthyroidism [30]. 
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Conclusion 

We have reported one case of a patient with difficult 

AF rate-control and also experiencing acute digitalis 

intoxication. Patients have several factors triggering 

AF, namely mitral-valve prolapse with moderate 

mitral regurgitation (causing dilatation of the left 

atrium as a substrate of AF) and hyperthyroidism. 

Rate-control cannot be done with standard digoxin 

and beta blockers therapy. It was obtained after 

administration of anti-thyroid drugs and propranolol 

for two months.  

Hyperthyroidism plays a central role in the problem 

of these patients. Hyperthyroidism causes difficulty 

in controlling the rate of AF through a mechanism 

for increasing atrial ectopic activity, shortening the 

duration of potential action and increasing left atrial 

pressure. Hyperthyroidism also plays a role in the 

occurrence of digitalis intoxication by causing 

tolerance and decreasing the sensitivity of 

myocytes to digoxin. Thyroid function therefore 

must be evaluated in patients with AF suffering 

difficult rate-control as well as first-detected AF. 
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