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Introductıon 

Coronavirus disease 2019 (COVID-19) was 
declared as a pandemia by the World Health 
Organisation on the 11th of March, 2020. The 
clinical spectrum of COVID-19 varies from 
pneumonia to severe Acute Respiratory Syndrome 
(ARDS) and it can end up with death (1). Cardiac 
involvement of COVID-19 is identified as heart 
failure, myocarditis and arrhythmia (2, 3). In the 
literature, there are already studies on ventricular 
rhythm disorders and in these studies, QT interval 
and the effects of drugs on QT duration are 
examined (4, 5). Studies are also needed on how 
this virus, which affects the heart, has an effect on 
the atrium. The electrocardiographic (ECG) 
finding that states about the conduction and 
general structure of atrial tissue is the P wave (6, 
7). The difference between the widest and 
narrowest P waves in ECG is defined as P wave 
dispersion (Pd) (8). Prolonged Pd is found to be 
associated with impaired atrial conduction and this 
situation is shown to be an independent risk factor 
for atrial fibrillation(AF) (9). In this study, we 
tried to determine how COVID-19 affects the P 
interval. 

Material and Method 

During April and May 2020, 30 COVID-19 
patients applied to our hospital and control group 
with 23 healthy volunteers were enrolled. The 

study was approved by Van Yüzüncü Yıl 
University Ethics Committee. 

The inclusion criteria was defined as having 
positive Polymerase Chain Reaction (PCR) test of 
COVID-19.  

Patients with pregnancy, chronic kidney failure, 
chronic liver failure, malignancy, coronary artery 
disease, heart failure, heart valve disease, 
hypertension and diabetes mellitus were excluded 
from the study. Also, patients with a known 
rhythm disorder or a pathological ECG finding 
were excluded. The presence of U waves in the 
ECG was determined as one of the exclusion 
criteria from the study. 

12-lead ECG of participants (Nihon Kohden 
brand) were recorded after one hour of rest, at 
room temperature. For each lead three values were 
calculated averagely. The duration from the 
beginning of the P wave to the end were measured 
in all leads. Pd value was calculated by subtracting 
the Pmin width from the Pmax width.  

Before the treatment, ECGs of all COVID-19 
patients were recorded. 

Echocardiography examination was conducted in 
all patients and the drugs taken by each patients 
were questioned. The Echocardiography 
examination was performed at least 15 min after 
the rest using a Vivid E9 (Vivid 9 Pro, General 
Electric Medical Systems, Milwaukee, Wisconsin, 
USA) device and an X5-1 transthoracic probe in 
the left lateral position (two-dimensional, M-
mode, color Doppler echocardiography) using 
parasternal and apical windows. All  
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Table 1. Demographic Characteristics of The Patients and The Control Group 

 COVID-19 patients 
(n=31) 

Control group 

(n=23) 

P value 

Sex (male/female) 22/9 15/8 0,181 

Age (years) (mean±SD) 43±15,6 42,5±12,5 0,268 

LVEF (%) (mean±SD) 58,5±5,3 61,60±4,7 0,066 

LA (cm) (mean±SD) 3,79±0,34 3,76±0,34 0,935 

#Student t test, Chi-square test, LVEF: left ventriculer ejection fraction, LA: left atrium, SD: Standart Deviation 

Table 2. Heart Rate and Pd Values of Patients and Control Group 

 Patients (n=31) Controls (n=23) P value 

Heart rate (bpm) (mean±SD) 82,3±15,2 79,6±12,98 0,593 

Pd ( msc) (mean±SD) 49,6±11,5 40,1±6,6 0,006 

#Student t test, Pd: P wave dispersion, bpm: beats per minute 

Echocardiographic examinations were performed 
in accordance with current guidelines and 
recommended standards. (10).  

Statistical Analysis: Data were evaluated using 
SPSS version 22.0 (SPSS 16.0; SPSS Inc., Chicago, 
IL, USA). Normality of the variables was tested 
with Kolmogorov-Smirnov method. Student t test 
was used for the comparison of normally 
distributed variables and these data were 
expressed as mean ± standard deviation (SD). 
Chi-square test was used for the comparison of 
categorical variables. P<0.05 values were 
considered as statistically significant.  

Results 

The mean age of the patient group was 43 ± 15.6 
years, the mean age of the control group was 42.5 
± 12.5 years, and there was no statistically 
significant difference between the two groups (p= 
0,268). 

When we look at the left ventricular ejection 
fractions, there was no difference between the 
patient and control groups, respectively (58.5 ± 
5.3-61.60 ± 4.7 p= 0.066). 

There was no difference in left atrium sizes 
between the patient and control groups (3.79 ± 
0.34-3.76 ± 0.34 p= 0.935). 

Baseline demographic variables including age, sex, 
ejection fraction (EF), right atrium (RA) and left 
atrium (LA) were not significantly different 
between patients and control group (Table 1).  

Compared to control group mean Pd (40,1±6,6 vs. 
49,6±11,5, p=0,006) values were significantly 
higher in Covid19 patients (Table 2). 

 

Discussion 

In our study, we found that Pd, the arrhythmic 
marker of ECG, increased in COVID-19 patients. 
This may have important consequences in that 
COVID-19 may cause atrial rhythm disturbances. 

The cardiovascular effects of COVID-19 was 
shown in many studies; heart failure, pericardial 
effusion, myocarditis and arrhythmias are some of 
these (11-13). In COVID-19, ventricular 
repolarization is generally emphasized in terms of 
arrhythmia, and there are studies that the drugs 
used affect the ventricular repolarization and 
prolong QT (14-17). Arrhythmias are complex and 
depend on many factors like neurohormonal, 
electrolytes, metabolic disorders and 
catecholamine imbalance (18, 19).  The presence 
of all these changes in COVID-19 patients is an 
indication that they are sensitive to arrhythmias. 
These discordant changes are a trigger for rhythm 
disorders involving atrium, such as atrial 
fibrillation (AF) as well (20). AF is the cause of 
many thromboembolic diseases (21). In addition, 
atrial systolic loss in AF impairs LV volume and 
can reduce cardiac output by up to 25%, especially 
in patients with diastolic dysfunction 
(22). Irregular and / or rapid ventricular 
conduction in AF can cause LV dysfunction and 
also tachycardia-induced cardiomyopathy in some 
patients (23, 24).  Studies have shown that Pd 
increase in AF patients is a predictive indicator. In 
atrial conduction, Pd is indicative of the non-
homogeneous anisotropic distribution of 
myocardial fibers (25). Studies were shown Pd is 
affected by chronic diseases such as lung diseases, 
hypertension, hyperthyroidism and heart failure 
(26-29).  Because of the negative effects of 
COVID-19 on the lung, affecting atrium is an 
inevitable result. In our study, the Pd value of 
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COVID-19 patients was higher than the control 
group. This difference might be an evidence that 
COVID-19 can predispose to AF.  

Pd value was detected to change in positive way 
with treatment for hypertension (27). This change 
may prevent the arrhythmias such as AF by 
improvement of Pd with treatment. One of the 
subjects needed to be investigated is the 
prevention of the AF development with the 
treatment that improves the impaired Pd caused 
by COVID-19.  

One of our limitations is the relatively small 
sample size in our study. ECG examinations of 
the patients were performed, therefore we cannot 
evaluate the long term rhythm. Hormonal 
conditions affecting Pd value were not evaluated 
in our study, which is one of our limitations.  

As a result, COVID-19 can cause atrial rhythm 
disorders such as AF by increasing. Thus, 
COVID-19 paves the way for thromboembolic 
events. 
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