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Cardiology

Challenging differential diagnosis

Comorbidities, including obesity and sleep-breathing disorders, can adversely influence outcomes in acute myo-
cardial infarction (AMI), and should be considered in diagnosis and treatment administration.

The case demonstrates the difficulties of treating a middle-aged Caucasian patient with multiple comorbidities
that could be overcome by a personalized approach and evaluation of concomitant sleep-breathing disorders
(by polysomnography study). Diagnosis and treatment of sleep apnea by positive airway pressure (PAP thera-
py) played a pivotal role in heart rate and rhythm control.

In this case, effective PAP therapy enabled titration of antiarrhythmic drugs (to maximal doses) to achieve heart
rate control and to eliminate severe ventricular tachyarrhythmias and contributed to the better recovery in a
post-AMI patient with left ventricular systolic dysfunction.

Acute Coronary Syndrome ¢ Sleep Apnea Syndromes ¢ Comorbidity ¢ Tachycardia
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Background

In up to 20% of cases, acute myocardial infarction (AMI) is
complicated by cardiac rhythm and conduction disturbances,
leading to higher mortality rates [1,2]. Other factors and co-
morbidities can cause or exacerbate rhythm and conduction
disturbances and can adversely influence outcome and de-
termine treatment. Therefore, these factors and comorbidi-
ties should be considered during the analysis of the clinical
case. We present a case of an obese patient with a Q-wave
myocardial infarction complicated by both cardiac rhythm and
conduction disturbances that were alleviated by a successful
complex treatment.

Case Report

The patient was a 53-year-old obese (body mass index, BMI
46.6 kg/m?) Caucasian male with a history of long-term smok-
ing, untreated essential hypertension, and with a family his-
tory of hypertension. He was admitted to the hospital with
Q-wave myocardial infarction of the anterior wall and apex 5
days after symptoms onset (sudden fatigue, no typical chest
pain reported). Troponin | was elevated to 0.83 ng/ml upon
admission (normal <0.5) and subsequently decreased to 0.63
and 0.32 ng/ml at 6 and 12 h after admission. ECG on admis-
sion showed tachysystolic atrial fibrillation (AF) with heart rate
(HR) 165 bpm, complete left bundle branch block (CLBBB) of
unknown duration, and left ventricular hypertrophy. Cardiac
ultrasound examination revealed severe dilation of all cardiac
chambers; severe asymmetrical concentric left ventricular (LV)
myocardial hypertrophy (MMI 326 g/m?, relative wall thickness
- 0.46); akinesis of the interventricular septum, apex, and low-
er wall of LV; ejection fraction (EF) 36%; and pulmonary sys-
tolic pressure 50 mm Hg.

The patient was stable upon admission; therefore, he was
treated conservatively in the acute care unit with low molecu-
lar weight heparin, low-dose aspirin, clopidogrel, angiotensin-
converting enzyme inhibitors (ACEi), beta-blockers, diuretics
(torsemide, spironolactone), statins, gastroprotectors, and vi-
tamin K antagonists titration under international normalized
ratio (INR) control, and low fat and high fiber diet. Rhythm
control was attempted with the use of amiodarone, but was
ineffective. Beta-blockers (starting dose of metoprolol succi-
nate 25 mg twice daily) were used for HR control.

At that point, 12-lead ECG monitoring showed AF as basic
rhythm with mean HR 133 bpm in daytime (range 41-157) and
129 bpm during sleep (range 44-156); 1 paroxysm of non-sus-
tained ventricular tachycardia (NSVT) and atrioventricular (AV)-
conductive disorder (5 pauses >2000 msec) occurred at night.
Therefore, further titration of beta-blockers was not possible.
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Figure 1. A paroxysm of non-sustained ventricular tachycardia
associated with an episode of obstructive sleep apnea.

In view of the patient’s severe ventricular arrhythmia, coronary
arteriography was carried out and revealed proximal 70% and
medial eccentric sub-occlusion of LAD. There were no lesions
of LCx and RCA. PTCA and implantation of 2 non-drug-eluting
stents in LAD were performed.

Twelve-lead ECG monitoring after successful revascularization
showed 3 episodes of NSVT during sleep, although the ischemic
nature of the rhythm and conduction disorders was controlled.
The question of pacemaker implantation was raised [4-6].

Due to complaints of heavy snoring, daytime somnolence (12
scores on Epworth sleepiness scale), and daytime fatigue, the pa-
tient was referred to sleep study (cardiorespiratory monitoring) ac-
cording to the guidelines and algorithm offered by Flemons (2002)
[3,4]. Apnea-hypopnea index (AHI) was 62 episodes/h of sleep,
and the mean and lowest O2 saturation levels were 87.7% and
69.4%, respectively. Thus, severe obstructive sleep apnea (OSA)
was verified. Simultaneous ECG recording showed that NSVT
were associated with apnea episodes (Figure 1). This suggested
sleep apnea as the cause of the conduction and rhythm disorder.

Positive airway pressure (PAP) therapy was started with an
automatic continuous PAP (autoCPAP) followed by bilevel PAP

This work is licensed under a Creative Commons Attribution-NonCommercial-NoDerivs 3.0 Unported License



Korostovtseva L. et al.:
New insights into the management of rhythm and conduction...
© Am J Case Rep, 2014; 15: 159-162

replacement (BiPAP therapy, inspiratory pressure was set at
13 cm H,0 based on the mean autoCPAP pressure level, expi-
ratory pressure —9 cm H,0) due to the presence of hypoven-
tilation and low tolerance. Under BiPAP therapy, there was
a successful attempt to increase the doses of antiarrhyth-
mic drugs (beta-blocker+amiodarone) aimed at mild HR con-
trol. Metoprolol was titrated up to 100 mg twice daily after 6
months. Other treatments were: amiodarone 200 mg (5 days
per week) for ventricular heart rhythm disturbances, zofeno-
pril 7.5 mg twice daily, torsemide 5 mg, spironolactone 25 mg,
low-dose aspirin 100 mg, clopidogrel 75 mg, simvastatin 10
mg, and warfarin 5 mg (under control of international normal-
ized ratio, due to increased risk of stroke: CHA2DS2-VASc =3
scores, HAS-BLED =1 score [4]).

The patient showed high compliance to the prescribed treat-
ment, including BiPAP therapy and life-style recommenda-
tions. According to the diaries and the data recorded by the
PAP device, the patient did not miss a single night of device
use, and mean time of PAP usage was 6.0 h. Subjectively, the
patient noticed improvement of his general health, he did
not complain of tachypnea or chest pain, did not have ede-
ma, and no symptoms reappeared during physical rehabilita-
tion. Tiredness and daytime somnolence reduced significantly
(a score of 5 on the Epworth sleepiness scale), and subjec-
tive exercise tolerance increased. On physical examination at
6 months, BMI decreased to 40.1 kg/m? (21 kg loss), respira-
tion rate was 18 per min, HR — 90 bpm, BP — 120/66 mm Hg,
and there was no edema.

ECG monitoring with simultaneous cardiorespiratory record-
ing demonstrated AF, significant reduction of HR [mean HR at
daytime — 90 bpm (74-114), at night — 85 bpm (76-97)], and
no conduction disturbances or ventricular arrhythmias. Sleep
apnea was effectively controlled: AHI and desaturation indi-
ces were 7 and 6 episodes per h of sleep, and mean and low-
est 02 saturation level were 93.5% and 84.6%, respectively.
Cardiac ECHO at 6 months showed a decrease in the LV volume
(EDV - 183 ml, ESV — 108 ml) and an increase of the EF to 41%.

The outcome at the end of observation was alive-improved.

Discussion

The approach to the treatment of NSVT depends on the pres-
ence of underlying structural heart disease, for example, CAD
in this case. NSVT in patients with known heart disease is as-
sociated with an increased risk of sudden death [1, 8] and re-
quires treatment. As the time of AF onset was unknown in this
case, electrical cardioversion was not indicated [5]. AV-node
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destruction and pacemaker implantation (CRT despite CLBBB
was excluded due to EF>35% [5-7]) could be considered a pos-
sible approach for HR control that could enable therapy opti-
mization, but AV-node destruction is irreversible, and should
not be considered if other opportunities have not been test-
ed. Moreover, in this particular case the patient refused pace-
maker implantation.

Obstructive sleep apnea (OSA) is associated with an increased
rate of cardiovascular morbidity and mortality [9-12]. Sleep-
breathing disorders are known to be a trigger factor for both
benign and life-threatening arrhythmias [13,14]. In a pro-
spective study, patients with sleep-disordered breathing were
shown to have 4-times higher odds of appropriate defibrilla-
tor activation for ventricular arrhythmias compared to sub-
jects without sleep apnea, and most of them occurred at night
[14]. Nocturnal onset of rhythm disturbances might be con-
sidered an indication for a sleep study with subsequent ther-
apeutic intervention if necessary. However, although there are
many predisposing factors linking sleep-disordered breath-
ing and cardiac rhythm disturbances, including hypoxemia
[15], increased oxidative stress [16], sympathetic hyperac-
tivity, and arterial hypertension [17,18], the evidence on the
effect of PAP therapy on survival is controversial [19-22],
thus requiring further research. In our patient, a complex ap-
proach and PAP therapy administration helped to overcome
the unfavorable drug-disease interaction and to control heart
rhythm disturbances.

Conclusions

This clinical case demonstrates the difficulties of treating a pa-
tient with multiple co-morbidities. However, these difficulties
can be overcome by a personalized approach. In an obese pa-
tient with CAD, AMI, and AF, sleep apnea can exacerbate the
underlying condition, causing rhythm and conductive distur-
bances that could be successfully prevented by effective PAP
therapy. In this case, effective BiPAP therapy enabled titration
of antiarrhythmic drugs (to maximal doses) to achieve HR con-
trol and to eliminate severe ventricular tachyarrhythmias in a
post-AMI patient with LV systolic dysfunction.
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