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Abstract 
Introduction. Vitamin D deficiency is a quite common pathology in European countries. Serum vitamin D levels are closely 
linked to physical fitness and lesser response to cardiac rehabilitation in various categories of patients with heart disease. Vitamin 
D is also involved in the function of heart cells via a vitamin D receptors found in cardiomyocytes. We present the case of a 
patient with vitamin D deficiency and symptomatic premature ventricular contractions (PVCs), in whom cardiac rehabilitation 
decreased PVC number, but association with vitamin D supplements led to a significant decrease in PVCs and complete 
disappearance of symptoms. 
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Introduction 
Cardiac rehabilitation has been shown to be effective in 
patients with a history of myocardial infarction, 
aortocoronary bypass, percutaneous coronary 
interventions (1,2) and different types of arrhythmia 
(3,4). In addition to patients with arrhythmias, carriers of 
implantable devices such as pacemakers and 
defibrillators (5,6) also benefit from cardiac 
rehabilitation. Current European and American 
guidelines recommend cardiac rehabilitation for all these 
categories of patients (7) as multiple studies 
demonstrated beneficial effects both in young adults and 
elderly (8,9). 
Inclusion in a cardiac rehabilitation program improves 
not only the individual’s physical capacity, but also has 
been shown to decrease mortality by decreasing the 
number and severity of arrhythmic events (10). 
We describe the  case of a middle-aged patient who 
presented with ventricular premature contractions (PVCs) 
from the right ventricular outflow tract and who refused 
antiarrhythmic medication. Cardiac rehabilitation 
decreased  the number of PVCs but vitamin D 
supplementation led to a significant decrease in PVCs 
and complete disappearance of symptoms. 
Case presentation 
We present the case of a 54-year-old patient who was 
discovered with PVCs on the occasion of a cardiological 
consultation for palpitations at rest and slight decrease of 
exercise capacity. The patient agreed with the publication 
of medical information on his case and signed the 
informed consent. PVC morphology suggested origin in 
the right ventricular outflow tract (RVOT) (Figure 1), and 
echocardiography was normal. During the exercise test 
performed up to 98% of the theoretical maximum heart 

rate, cardiac ischemia was excluded, and PVCs 
disappeared with reappearance at the end of exercise. 
Holter ECG detected 1350 PVCs/24 hours. As the patient 
refused any beta-blocker or antiarrhythmic medication, it 
was decided that he should perform cardiac rehabilitation 
for 2 months, with subjective monitoring of palpitations 
and PVCs during physical activity. For 2 months the 
patient ran 4 times / week, 10 km / day at a speed of 10 
km / hour (Figure 2) on a flat track. After 2 months of 
physical training, palpitations decreased but still were 
present, and Holter ECG showed a slight decrease in the 
number of PVCs from 1350 to 1120/24 hours. Vitamin 
D- 25-OH dosing showed a low value at 23 ng / ml, 
therefore we decided to supplement vitamin D and 
continue cardiac rehabilitation with a Holter ECG after 
30 days. Throughout this period, the patient received oral 
treatment with 5000 units / day vitamin D. Gradually the 
patient's symptoms disappeared, had no palpitations, and 
he continued at the same pace: 10 km / day within 1 hour, 
4 times / week. At the end of the 4-week period, the 
vitamin D dosage showed a value of 32.4 ng / ml and 
Holter ECG 230 PVCs/24 hours (Figure 3). The patient 
continued the administration of vitamin D 2000 U / day 
in the cold seasons without any palpitations at the end  of 
6 months follow-up. 
Discussion 
Due to the rapid advancement of therapeutic techniques 
in the recent years, patients with different types of 
rhythm disorders have been included in cardiac 
rehabilitation programs. From premature atrial 
contractions to atrial fibrillation and from premature 
ventricular contractions to ventricular tachycardia, 
patients with arrhythmias benefit from cardiac 
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rehabilitation (7,10). Prior to inclusion in a rehabilitation 
program, the patient should be evaluated both clinically 
(presence of heart failure signs) and by non-invasive 
tests: (ECG, Holter ECG, exercise testing, 
echocardiography), and sometimes invasive techniques in 
function of the complexity of the arrhythmia (coronary 
angiography, electrophysiological study). Physical 
activity has a double role in patients with cardiac 
arrhythmias: first it is a precipitator for rhythm disorder 
and second,  it is also a factor of prevention and reduction 
of arrhythmia severity (1,3,7,10). 
The study of Boukhris et al (11). performed on 122 
patients demonstrated that cardiac rehabilitation in 
diabetic patients improves repolarization parameters and 
PVC number  evaluated by Holter ECG both in diabetic 
and non-diabetic patients. Additionally, PVC severity 
expressed by the Lown class, decreased at the end of the 
rehabilitation program in both diabetic and non-diabetic 
patients.  
Vitamin D deficiency is a relatively common condition in 
European countries. A study conducted in France on a 
population of 2971 individuals > 18 years of age, 
identified approximately 36.7% with vitamin D 
deficiency(12). Not only in France but also in other 
European countries, depending on the location and 
latitude, vitamin D deficiency is present, on average in 
about 13% of the general population (13). 
In addition to its role in calcium and phosphorus 
homeostasis, vitamin D has other actions, some at the 
cardiac level by acting on the specific vitamin D receptor 
from cardiomyocytes. 
Most studies have shown beneficial effects of vitamin D 
on exercise capacity (14). Tofanello et al. showed that 
low levels of vitamin D are associated with lower aerobic 
capacity and lower muscle strength in both men and 
women (15). 
Following the association between exercise capacity and 
vitamin D levels in patients with heart failure, Boxer et al 
demonstrated that there is a close relationship between 
the two and the peak maximal oxygen consumption is 
closely related to vitamin D levels (16). 
In our patient the PVC number slightly decreased with 
cardiac rehabilitation from 1350/24 hours to 1120/24 
hours during a 2-month period of time. However, only 
after the correction of vitamin D deficiency the decrease 
was significant, up to 230/24 hours. We believe that 
vitamin D deficiency has an enormous importance in the 
occurrence of the so-called “benign” outflow tract PVCs. 
In this patient, PVCs occurred without an underlying 
structural cardiac disease and had an RVOT morphology.  
Vitamin D deficiency is bound to many manifestations 
that we consider idiopathic, such as fatigue, sweating, 
weakness, palpitations and has also been implicated in 
the occurence of PVCs (17,18). Therefore we believe that 
further studies should be performed in patients with 

outflow tract PVCs, considered idiopathic, to determine 
the role  of vitamin D deficiency in the occurrence of 
PVCs and if vitamin D supplementation has a role in  the 
treatment of PVCs. 

 
Figure 1: Twelve lead ECG shows sinus rhyhm with 
ventricular bigeminism. PVCs have a LBBB pattern with 
inferior axis and precordial transition in lead V3. 

Figure 2. During physical training the patient was 
monitored with a Garmin Forerunner 235 Smartwatch 
which shows distance, speed and pace.  

 
Figure 3. PVC burden decreases during 3 months period 
after application of  cardiac rehabilitation or 
rehabilitation + vitamin D supplementation. 
Conclusion: 
Cardiac rehabilitation in patients with vitamin D 
deficiency and PVCs may be useful but not sufficient to 
increase exercise capacity. The addition of vitamin D can 
increase exercise capacity and lead to a significant 
decrease in the number of PVCs  and disappearance of 
symptoms. 
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