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Abstract Myocardial fibrosis causes the fragmentation of
QRS complexes on electrocardiogram. We hypothesized
that the frequency of fragmented QRS (fQRS) could be
more common in patients with psoriasis vulgaris than in
healthy control subjects. In this prospective study, 100
patients with psoriasis vulgaris who did not have any car-
diovascular disease were compared with 50 healthy vol-
unteers in control group. The Psoriasis Area Severity Index
(PASI) was used for expressing the severity of psoriasis.
Patients with psoriasis were categorized according to
presence of fQRS in ECG [fQRS (+) group and fQRS (—)
group]. Patients with psoriasis had higher frequency of
fQRS, higher levels of C reactive protein (CRP) and sed-
imentation rate (ESR) than the control group (n = 49,
49 % vs. n=3, 6%, p<0.001; 991 + 17.86 vs.
3.59 £0.79 mg/dL, p=0.014; 1737 £ 17.40 vs.
5.66 £ 5.22 mm/h, p < 0.001, respectively). Within the
patient group there was no statistically significant differ-
ence between fQRS (4) and fQRS (—) subgroups with
regards to sex, disease duration, CRP, ESR, medications
and PASI score. It was suggested that presence of fQRS in
ECG may be related with myocardial fibrosis in patients
with psoriasis who do not have cardiovascular disease. For
this reason, in our opinion, fQRS could be used as a
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predictive marker for myocardial fibrosis in patients with
psoriasis.
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Introduction

Psoriasis is a relapsing inflammatory disease characterized
by white scaly patches on top of erythematous papules and
plaques that have well-defined borders; the disease is
observed in the rates of 1-3 % in different populations
[16]. In recent years, it has been stated that psoriasis is an
immune-mediated inflammatory disease, and that patients
with psoriasis are also subject to systemic effects of the
inflammation [3]. Cardiovascular comorbidities of the
disease have been known for a long time; nearly 37 years
ago it was reported that occlusive vascular diseases were
more frequent and cardiovascular mortality was higher in
psoriasis patients [21]. In addition, even if there is not
classical cardiovascular risk factors and cormorbidities of
the disease, studies suggest the disease itself constitutes a
risk [1, 2, 15, 18].

Although myocardial fibrosis is very important clini-
cally, there is no simple non-invasive technique to detect it
directly [11]. Presence of fQRS in ECG may be of sig-
nificance for this reason. Because, fQRS is a depolarization
disorder indicating delay in the impulse caused by the
fibrotic tissue in myocardium and it can be detected easily
from the routine ECG recording. Fibrotic tissue increases
the distance that electrical impulse must travel, and slows
the speed of the impulse, which results in non-homogenous
ventricular activation. This situation causes dentation in
QRS complex in the ECG [10, 13]. Michael and colleagues

@ Springer


http://crossmark.crossref.org/dialog/?doi=10.1007/s00403-016-1653-8&amp;domain=pdf
http://crossmark.crossref.org/dialog/?doi=10.1007/s00403-016-1653-8&amp;domain=pdf

368

Arch Dermatol Res (2016) 308:367-371

demonstrated that fQRS without pathological Q-waves on
ECGs signified remote myocardial infarction [22]. More-
over, based on cardiac magnetic resonance imaging (CMR)
and myocardial single-photon emission computed tomog-
raphy (SPECT) studies, it has been shown that fQRS on
ECGs signifies myocardial fibrosis [6, 8, 20].

In this study, patients with psoriasis vulgaris who do not
have cardiovascular risk factors were compared with
healthy control group who had similar demographic prop-
erties. It was assumed that frequency of fQRS would be
higher in psoriasis patients compared to the control group.

Patients and methods
Study population

Study group was selected prospectively and randomly from
the patients with psoriasis vulgaris who have been followed
up in dermatology polyclinic of our hospital. The study
group was composed of classic plaque-type psoriasis vul-
garis patients who met the exclusion criteria and did not
have comedication and comorbidity. Atypical forms of
psoriasis (Erythrodermic, pustular etc.) and patients with
psoriatic arthritis were excluded from the study. The Pso-
riasis Area Severity Index (PASI) was used to express
severity of psoriasis. Patients with psoriasis were catego-
rized according to presence of fQRS in ECG [fQRS (+)
group and fQRS (—) group]. Control group was randomly
selected from voluntary hospital personnel who met the
inclusion criteria. In addition, attention was given to make
the control group similar to study group with regard to
demographic properties. Routine biochemistry and hema-
tology tests were carried out in study and control groups.
To rule out cardiac diseases, exercise stress testing and
echocardiographic examination were performed on both
study and control groups. The following exclusion criteria
were applied both to study and control groups: metabolic
disease, chronic systemic inflammatory disease, coronary
artery disease, hypertension, diabetes mellitus, cardiomy-
opathy, heart valve disease, atrial fibrillation, AV block,
cardiovascular drug use, morbid obesity, smoking, dys-
lipidemia, malignancy, renal insufficiency, liver disease,
typical left bundle block or right bundle block on ECG
(QRS duration > 120 ms) and incomplete right bundle
block (QRS duration < 120 ms and RSR’ patterns in V1-2
precordial leads).

ECG criteria for fQRS
In the presence of normal QRS duration (QRS dura-

tion < 120 ms), fQRS was defined as the presence of an
additional R wave (R’), or notching of the R’ or §’, or the
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presence of fragmentation (more than oneR’) in 2 con-
tiguous leads corresponding to the territory of a major
coronary artery. All ECGs were analyzed by two inde-
pendent experienced cardiologists blinded to the study.

Statistical analyses

Normally distributed continuous data were expressed as
mean =+ standard deviation (SD); non-normally dis-
tributed continuous variables were presented as medians
and interquartile ranges (IQRs). Categorical data were
expressed as frequencies and percentages. Continuous
data were expressed as mean & SD. We used the y” test
to test for differences in categorical factors between fQRS
(+) and fQRS (—) patients. We used Student’s ¢ test for
normally distributed continuous variables and the Mann—
Whitney U test for non-normally distributed continuous
variables. A multivariate logistic regression model was
implemented to determine relation among selected vari-
ables and fQRS. Power analysis was performed to fQRS.
Statistical analyses were carried out using SPSS-18.0/
Windows® (SPSS Inc., Chicago, IL, USA) package soft-
ware. p <0.05 value was accepted as statistically
significant.

All patients provided their written informed consent
for participation in the present study, which complied
with all of the principles of the Declaration of Helsinki.
This study was approved by the Medical Ethical Com-
mittees of the University of Gaziosmanpasa, Tokat,
Turkey (Approval number: 83116987-176/15-KAEK-
018, March 03, 2015).

Results

One hundred patients with psoriasis vulgaris who did not
have any cardiovascular disease [Gender (Male) (n/%), 50
(50); Age (years), mean = SD, 40.61 + 14.92] and 50
healthy individuals in control group [Gender (Male) (n/%),
25 (50); Age (years), mean = SD, 45.08 £ 8.64] were
included in the study. There was no statistically significant
difference regarding age, sex, body mass index, systolic
blood pressure, diastolic blood pressure and heart rate
between study and control groups (Table 1). C reactive
protein (CRP) levels and sedimentation rates (ESR) were
higher in psoriasis patients compared to control group
(9.91 £ 17.86 vs. 3.59 £+ 0.79 mg/dl, p = 0.014; 17.37 £
17.40 vs. 5.66 £ 5.22 mm/h, p < 0.001, respectively).
fQRS was significantly more frequent in psoriasis
patients compared to control group (n = 49, 49 %; n = 3,
6 %, p < 0.001, respectively). Within the patient group
there was no statistically significant difference between
fQRS (4) and fQRS (—) subgroups with regards to sex,
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Table 1 Clinical characteristics

of the study population at the
time of examination

Table 2 Clinical and demographic characteristics of patients in the fQRS(+) and fQRS(—) subgroups

369
Study group (n = 100) Control group (n = 50) P
fQRS, n (%) 49 (49) 3 (6) <0.001
Age (years), mean £ SD 40.61 £+ 14.92 45.08 + 8.64 ns
Gender M), n (%) 50 (50) 25 (50) ns
BMI (kg/mz), mean + SD 27.15 £ 5.32 2747 £ 4.13 ns
SBP (mmHg), mean £+ SD 117.25 £ 88.94 118 + 9.63 ns
DBP(mmHg), mean & SD 73.45 £ 7.61 747 £ 7.17 ns
HR (bpm), mean + SD 71.35 £ 11.24 70.68 £ 11.56 ns
ESR (mm/h), mean £+ SD 17.37 £ 17.40 5.66 £ 5.22 <0.001
CRP (mg/dl), mean + SD 9.91 £ 17.86 3.59 £ 0.79 0.014
FBG (mg/dl), mean &+ SD 92.89 £+ 11.67 96.30 £ 10.80 ns
LDL-C (mg/dl), mean £ SD 123.58 + 40.69 124.82 + 30.00 ns
HDL-C (mg/dl), mean &+ SD 47.78 £ 14.27 51.79 + 12.67 ns

TC (mg/dl), mean + SD
TG (mg/dl) mean = SD

186.02 £ 43.73
145.89 £ 84.32

191.84 & 31.95
142.76 £ 78.64

ns

ns

CRP C reactive protein, DBP diastolic blood pressure, ESR erythrocyte sedimentation rate, FBG fasting
blood glucose, fORS fragmented QRS, HDL-C high-density lipoprotein cholesterol, HR heart rate, LDL-C
low-density lipoprotein cholesterol, ns not significant, SBP systolic blood pressure, SD standard deviation,
PASI Psoriasis Area Severity Index, TC total cholesterol, TG triglycerides

fQRS (+) (n = 49) fQRS (=) (n = 51) Odds ratio (95 % CI) P

Age, years, mean + SD 44.63 £+ 14.60 36.74 £+ 14.32 1.05 (1.01-1.10) 0.021
Gender, male, n (%) 23 (46) 27 (54) 0.40 (0.11-1.47) ns
Gender, female, n (%) 26 (52) 24 (48)
Duration of disease, years, mean £+ SD 11.03 + 9.55 11.55 + 10.17 0.98 (0.92-1.05) ns
PASI, mean + SD 13.34 £ 11.88 14.09 £+ 11.64 0.98 (0.93-1.03) ns
CRP (mg/dl), mean &+ SD 11.14 £ 23.69 8.63 + 8.30 0.99 (0.91-1.08) ns
ESR (mm/h), mean + SD 18 + 15.14 16.77 £ 19.46 0.97 (0.92-1.03) ns
Medications

Initial treatment, n (%) 5 (62.5) 3 (37.5) 1.05 (0.30-3.59) ns

Only topical treatment, n (%) 23 (46.9) 26 (53.1)
Systemic therapy, n (%)

Phototherapy 6 (60) 4 (40)

Methotrexate 1(25) 3(75)

Cyclosporine 0 1 (100)

Acitretin 2 (40) 3 (60)

Biological 1 (50) 1 (50)

Combination therapy 11 (52) 10 (48)

Total 21 (48.8) 22 (51.2)

fORS fragmented QRS, SD standart deviation, PASI Psoriasis Area Severity Index, CRP C reactive protein, CI confidence interval, ESR

sedimentation, ns not significant

* Multivariate logistic regression analysis

disease duration, CRP, ESR, medications and PASI score
(Table 2). However, age of the patient was found to be
statistically significant [Odds ratio (95 % CI) 1.05
(1.01-1.10), p = 0.021].

Power analysis for fQRS is found 99 %.

Discussion
Comorbidities accompanying psoriasis such as obesity,

hypertension, diabetes mellitus, metabolic syndrome and
hyperlipidemia  contribute  in  development  of
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atherosclerosis in psoriasis patients. Additionally, higher
smoking rates compared to general population, and
administered systemic treatments might also have contri-
butions in this respect [5, 14, 23]. Augustin et al. deter-
mined incidence of general comorbidity twice as high in
psoriasis patients younger than 20 years old when com-
pared to those without psoriasis [4]. Additionally, they
found higher incidences of hyperlipidemia, obesity, and
hypertension even in patients with juvenile psoriasis [4].

However, there are also studies showing that the disease
itself alone presents a risk even if there are no cardiovas-
cular risk factors and comorbidities of the disease in pso-
riasis patients [1, 2, 15, 18]. Ahlehoff et al. reported that
psoriasis is a risk factor for cardiovascular disease inde-
pendent of age, sex, comorbidities of the disease, admin-
istered systemic treatments, and socioeconomical status.
Additionally they found this risk was higher in young age,
severe disease and presence of psoriatic arthritis [1].
Armstrong et al. determined that cardiovascular disease
risk was 1.5 fold higher in patients with severe psoriasis
when compared to mild and moderate psoriasis [2]. Gel-
fand et al. reported psoriasis was a risk factor by itself for
development of myocardial infarction (MI), after following
up their patients for average of 5.4 years. In addition,
Alehoff et al. found that MI risk was greater especially in
younger psoriasis patients and those who have severe
psoriasis [15]. In another study; Kaye et al. determined
both MI and vascular disease risks were greater in psoriasis
patients [18].

Etiopathogenesis of psoriasis is not very clear. However,
marked inflammation and especially cytokines from T
helper 1 cells have a role in pathogenesis [16]. Similarly,
there is T helper 1 and T helper 17 activation and T reg-
ulatory cell inhibition in atherosclerosis [3, 26]. Addition-
ally, it is known that cytokines that cause endothelial
dysfunction such as TNF-a, IL-6 and IL-2 are released into
systemic circulation in psoriasis. Endothelial dysfunction is
a major component of atherosclerosis. Sun et al. showed
contribution of TNF-a in myocardial fibrosis development
in their experimental study [25]. These common patho-
genetic mechanisms explain why cardiovascular events and
psoriasis coexist [3, 25, 26].

Although myocardial fibrosis is clinically very impor-
tant, there is no simple non-invasive technique to detect it
directly [11]. For this reason, presence of fQRS on ECG
may be of significance. fQRS is a depolarization sign that
is easily detectable on ECG recording, which indicates
delay in the impulse caused by the fibrotic tissue in myo-
cardium. In individuals who have coronary artery disease
or who are suspected to have coronary artery disease, fQRS
that is detected on superficial ECG has been shown to be
associated with myocardial scar. Moreover, it has been
reported that presence of fQRS is more sensitive and has
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higher negative predictive value than Q wave for detection
of scar tissue [8]. Additionally, fQRS has been shown to be
related with myocardial fibrosis in studies based on CMR
and SPECT examinations [6, 8, 13, 20, 22]. In addition, in
autopsies of patients who had MI and LV aneurysm, there
were histopathological findings that were consistent with
possible mechanism of fQRS [12, 13]. Das et al. deter-
mined all-caused mortality and cardiac event rate (MI,
cardiac death, and need for revascularization) were sig-
nificantly higher in patients who had fQRS on their ECG
compared to those who did not [9].

fQRS frequency has been reported to be higher in some
pathologies involving chronic systemic inflammation [17,
19, 24]. Inanir et al. found more fQRS presence in anky-
losing spondylitis patients than control group [17]. Kadi
et al. reported the frequency of fQRS higher in patients with
rheumatoid arthritis compared to patients with fibromyalgia
[19]. In another study, frequency of fQRS has been found
higher in Behcet’s disease compared to healthy control
group [24]. As far as we know, our study is the first to report
the relation between fQRS and psoriasis. In our study, fre-
quency of fQRS on ECG were higher in psoriasis patients
compared to control group in a statistically significant ratio
(p < 0.001). Cetin et al. determined there was a relation
between CRP levels and fQRS in patients with stable angina
pectoris [7]. Saym et al. found higher levels of CRP in
fQRS(+) patients with Behcet’s disease [24]. In our study,
levels of CRP and ESR were higher in psoriasis patients
compared to control group (p = 0.014, p < 0.001, respec-
tively). However, within the patient group there was no
statistically significant difference between fQRS (4) and
fQRS (—) subgroups with regards to CRP, ESR, sex, disease
duration, medications and PASI score (Table 2). This result
might indicate the parameters do not reflect the level of
exposure to chronic systemic inflammation in psoriasis
patients. That is because psoriasis has a course with remis-
sions and relapses, while the parameters are more related
with the clinical condition at the time of examination.

Study limitations

Many limitations could be brought about in this study. But
one important limitation is that presence of myocardial
fibrosis was not demonstrated with detailed examinations
like CMR imaging.

Conclusion
We found frequency of fQRS significantly higher in pso-

riasis patients compared to control group that had similar
demographic properties. It was suggested that presence of
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fQRS in psoriasis patients who do not have cardiovascular
disease may be related with myocardial fibrosis and reflect
asymptomatic myocardial involvement. Therefore, we
think fQRS could be used as a predictive marker for
myocardial fibrosis in psoriasis patients.

As far as we know, this is the first study to report
association between fQRS and psoriasis. Therefore, we
state there should be more detailed research to confirm
these findings.
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