
113

Original article

Iranian Journal of Dermatology, Vol 20, No 4

Assessment of P-wave indices as atrial fibrillation predictors 
in psoriasis patients

Background: Psoriasis is a prevalent chronic T cell mediated 
inflammatory skin disorder. Recent studies have reported an 
increase in the incidence of arrhythmia in psoriasis patients who 
run an excessive risk of metabolic syndrome and cardiovascular 
diseases. P-wave dispersion (PWD) and duration are important 
electrocardiographic (ECG) markers employed to anticipate the 
risk of atrial arrhythmias. The objective of this research was to 
investigate the risk of atrial arrhythmia by measuring PWD, and 
maximum and minimum p-wave duration in psoriasis patients 
without known cardio metabolic risk factors.

Materials and Methods: ECG was evaluated in Sixty-five adult 
patients with psoriasis and sixty-five age-, gender- and BMI-
matched healthy individuals.

Results: Maximum P-wave duration (P max) and PWD were 
significantly higher in patients compare with the controls.

Conclusion: It seems that psoriasis patients run a higher risk of 
developing atrial arrhythmia even following the adjustment of 
cardio metabolic risk factors.
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INTRODUCTION
Psoriasis, with 1 to 4% prevalence in population-

based studies, is a common chronic inflammatory 
T cell mediated disorder affecting the skin, nails, 
and occasionally the joints 1-3. Psoriasis has been 
associated with an increase in cardiovascular risk 
factors, such as metabolic syndrome, hypertension, 
diabetes  mel l i tus ,  and morta l i ty .  Chronic 
inflammation and oxidative stress are thought to be 
responsible for the augmentation in the incidence 
of cardiometabolic events 4-6.

Atrial fibrillation (AF) is the most common 
sustained arrhythmia in the general population, 
which increases cardiovascular morbidity and 
mortality, while reducing the quality of life 6,7. 
Certain studies have recently shown that AF and 
stroke are more widespread in psoriasis and such 

inflammatory diseases as rheumatoid arthritis 7-10. 
The exact etiology is not fully recognized. Although 
a few studies were carried out on the prevalence 
of arrhythmia in psoriasis, there exist no data 
on the risk of arrhythmia after adjusting known 
cardiovascular disease risk factors.

ECG is  considered as a noninvasive and 
inexpensive modality for evaluating cardiac 
disease. In comparison with other methods such 
as echocardiography, ECG is less expensive, 
more convenient and readily available. P-wave 
characteristics in electrocardiographs are commonly 
utilized to determine the risk of AF in myriad 
patient populations 11-15.

The difference between the maximum and 
minimum P-wave duration (P max, P min) in 
ECG is defined as PWD, which is regarded as an 
electrocardiographic marker of the prolongation of 
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intra- and inter-atrial conduction time in addition to 
the heterogeneous and discontinuous dissemination 
of sinus impulses in atrial areas 10,16,17. Several 
studies have demonstrated the elongation of PWD 
to be a significant independent risk factor for the 
development of atrial arrhythmia and AF 18.

The aim of the present study was to assess 
P-wave characteristics as a major predictor for the 
development of AF.

MATERIALS AND METHODS
Included in the study were sixty-five patients with 

moderate to severe plaque type psoriasis (PASI>10) 
(referred to Shohada-e-Tajrish Hospital, Shahid 
Beheshti University of Medical Sciences, Tehran, 
Iran) and sixty-five age, gender and body mass index 
(BMI) matched healthy controls. The diagnosis of 
psoriasis was confirmed by histopathology, and 
the severity of psoriasis was evaluated via PASI 
scoring system.

Exclusion criteria were hypertension, diabetes 
mellitus, personal or family history of cardiovascular 
disease/arrhythmia, abnormal echocardiogram, 
lung disease, pulmonary hypertension, liver/kidney 
disease, collagen vascular disease, cardiovascular 
drug use, abnormal thyroid function or serum 
electrolyte values, psoriatic arthritis, systemic 
psoriasis treatment within the past three months, 
alcohol consumption, obesity, and smoking 
(BMI ≥30 kg/m2). All patients and controls had 
normal physical activity and were on regular diet. 
Participants, aged 18 years or older, provided a 
written informed consent.

The participants’ weight (Kg), height (m), waist 
circumference (cm), BMI (kg/m2), systolic and 
diastolic blood pressure (after a 15-minute rest) 
were measured. Further determined were serum 
triglycerides, total cholesterol, HDL-C, LDL-C, and 
glucose levels in samples collected after a 12-hour 
fasting period.

Twelve-lead ECG of patients and controls was 
recorded in the supine position through the use 
of commercially available machinery (Marquette 
Case, Hellige Medical System, Cardiosmart Hellige 
Instrument Company, Freiburg, Germany). ECG 
recordings were obtained at 50 mm/s paper speed 
and 10 mm/mV amplitude. The beginning of 
P-wave was defined as the point where the first 
atrial deflection crossed the isoelectric line, and 

the end of P-wave was defined as the point where 
the atrial deflection returned to the isoelectric line.

All measurements, performed by an experienced 
cardiologist who was blinded to the study, were 
manually taken with the help of calipers and a 
magnifying glass to define the electrocardiographic 
deflection. The P-wave durations (P max, P min) 
were calculated in all 12 ECG leads; moreover, the 
difference between P max and P min was defined 
as PWD.

Continuous variables are presented as either 
mean ± SD or medians with total and interquartile 
ranges (25th-75th percentiles). Categorical data are 
reported as numbers (percentages). The normality 
of continuous variables was examined through the 
use of Shapiro-Wilk’s W-test.

For data analysis, chi-square test and Fisher’s 
exact test were performed wherever appropriate. 
The two groups were compared in terms of 
continuous variables using Mann-Whitney-U test, 
and the association between disease duration 
and other continuous variables was assessed via 
Spearman’s correlation test.

All data analyses were conducted by the use of 
statistical software JMP, Version 7. SAS Institute 
Inc. Cary, NC, 1989-2007. P-values less than 0.05 
were considered to be statistically significant, and 
all tests were two-sided.

Informed consent was obtained from all 
participants and the study protocol, performed 
according to the Declaration of Helsinki, and was 
approved by the institutional ethics committee.

RESULTS
Sixty-five patients with moderate to severe 

psoriasis (PASI>10) and sixty-five age-, gender- and 
BMI- matched healthy controls were included in 
the study. Table 1 shows the baseline demographics 
and laboratory findings of the participants. The 
two groups did not differ significantly in age, 
gender, BMI, systolic and diastolic blood pressure. 
Furthermore, no recognizable difference was 
observed concerning the median serum levels of 
total cholesterol, HDL-C, LDL-C, TG and serum 
glucose.

P-wave indices were not influenced by age and 
there was no significant difference between the 
genders of both groups (p=0.15).

The mean duration of disease was 10.5±3.7, 
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ranging from 2 to 24 years.
Patients with psoriasis had significantly longer 

P max duration than healthy controls (p<.0001, 
Table 2). P min durations, on the other hand, were 
similar in both groups (p=0.17, Table 2). Compared 
to the control group, patients had significantly 
higher PWD (p<.0001, Table 2). In patients with 
psoriasis, the duration of disease (2-32 years, mean 
5.1 years) was not significantly associated with 
P-min (rs=0.24, p=0.06), P-max (rs=0.14, p=0.27) 
and PWD (rs=0.01, p=0.91). Neither was there a 
significant relationship between PASI and PWD 
or P-max and P-min.

DISCUSSION
C a r d i o m e t a b o l i c  r i s k  f a c t o r s ,  s u c h  a s 

hypertension, insulin resistance, dyslipidemia, 
obesity, alcohol consumption, and smoking are 
more common in psoriasis patients than the general 
population 19. Certain studies have illustrated a 
clinically significant increased risk of accelerated 

atherosclerosis and cardiovascular disease and 
related mortality in psoriasis patients. They have 
further considered psoriasis as an independent 
risk factor for cardiovascular diseases. Instead 
of considering psoriasis as a clinically relevant 
risk factor for ischemic heart disease, some well-
designed studies suggest that the high prevalence of 
comorbid conditions and certain other confounding 
factors like quality-of-life impairment, depression, 
altered life styles, use of systemic drugs and 
increased healthcare referral are in charge 20,21.

Rhythm disturbances,  atr ial  f ibri l lat ion, 
atrioventricular block and sudden cardiac death are 
important manifestations of cardiac involvement in 
autoimmune diseases with increased inflammation 
including rheumatoid arthritis ,  ankylosing 
spondylitis and inflammatory bowel disease 8,22.

Arrhythmia and the concomitant effects like 
cerebrovascular disease, stroke, thrombophlebitis 
and pulmonary embolism have been reported as 
being more frequent in psoriasis patients. AF is 
responsible for up to 20% of all ischemic strokes, 

Characteristic Patients with psoriasis 
(n=65)

Healthy controls
(n=65) P-value

Gender, no. (%) 1.00
Female 25 (38.5%) 24 (36.9%)
Male 40 (61.5%) 41 (63.1%)

Age, years 35 (18-85); (28.5-49.5) 35 (18-85); (28-51) 0.88
BMI 25.5 (19.3-29.8); (23.1-28) 25.8 (22-29.8); (24.2-27.2) 0.66
Waist circumference (cm) 95.4 ± 8.1 93.5 ± 7.5 0.9
Systolic BP, mmHg 110 (90-130); (105-120) 110 (100-135); (110-120) 0.76
Diastolic BP, mmHg 70 (60-90); (70-75) 70 (60-80); (60-70) 0.12
TG, mg/dL 126 (55-190); (95-154) 124 (73-188); (100.5-145.5) 0.89
Total cholesterol, mg/dL 167 (98-209); (127.5-192) 167 (100-204); (139-188) 1.00
LDL, mg/dL 99.42±25.04 99.95±20.70 0.89
HDL, mg/dL 38 (25-57); (32-42.5) 39 (23-54); (35-41) 0.40
Blood sugar,  mg/dL 85.85±8.02 85.91±6.06 0.96
PASI ≥10

Values are expressed as median (range); IQR or as mean±SD.
Abbreviations: BMI, Body Mass Index (calculated as weight in kilograms divided by height in meters squared); IQR, Interquartile range (25th -75th 
percentiles)

Table 1. Demographics and laboratory findings of patients with psoriasis and healthy controls

Characteristic Patients with psoriasis
(n=65)

Healthy controls
(n=65) P-value

Pmax (msec) 100 (16-116); (88-112) 88 (68-112); (80-96) <.0001
Pmin (msec) 48(30-76); (40-58) 48 (36-76); (44-56) 0.17
PWD (msec) 48 (24-82); (40-58) 36 (4-56); (28-46) <.0001
Heart rate (bpm) 82 (72-94); (78.5-86) 84 (72-94); (80-88) 0.50

Table 2. P-wave and heart rate in patients with psoriasis and healthy controls

Values are expressed as median (range); IQR.
Abbreviations: PWD: P wave dispersion; IQR, Interquartile range (25th -75th percentiles)
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In our study, there was no association between 
PASI or duration of disease and PWD, P-max and 
P-min, which was probably due to the selection of 
patients with moderate to severe diseases (PASI>10). 
It can be further suggested that in moderate to 
severe psoriasis, there exists an increased risk of 
supraventricular arrhythmia from the onset of 
the diseases.

Among the limitations of the research, was the 
cross sectional design and the paucity of long-term 
clinical follow-up on the patients. Moreover, the 
inclusion of moderate to severe psoriasis patients in 
the study overestimates the risk. That said, large-
scale long-term follow-up prospective studies are 
required to establish the predictive value of atrial 
conduction variables for the development of AF 
in patients with psoriasis.

CONCLUSION
Measuring PWD is a reliable, noninvasive and 

feasible approach to determining the risk of atrial 
fibrillation in patients with psoriasis. Needless 
to say, early detection and appropriate treatment 
are important if serious consequences are to be 
precluded.

Observing patients with increased PWD might 
result in earlier detection and intervention of 
arrhythmia, thereby reducing morbidity and the 
possibility of sudden death, stroke and pulmonary 
embolism. Cardiovascular risk factor modification 
has to be encouraged in all patients. Regarding 
the possible association of inflammation and 
cardiovascular events including arrhythmia, drugs 
with more favorable effect on inflammation can 
be selected, lowering cardiovascular events like 
methotrexate and TNF-alpha inhibitors in patients 
with elevated PWD.
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