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Kronik idiyopatik urtikerde kalp hizi toparlanma indeksi
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ABSTRACT

Heart rate recovery (HRR) index is a measure which shows in-
directly autonomic cardiac function. In this study, it was aimed
to investigate heart rate recovery index in patients with chronic
idiopathic urticaria which is an inflammatory disorder. The study
included 80 participants including 50 patients with chronic urti-
caria and 30 healthy individuals. All participants underwent tre-
admill exercise testing in compliance with Bruce protocol. There
was no statistically significant difference between the groups
included in the study when they were evaluated according to
age, gender, fasting blood sugar, lipid profile, resting heart rate,
systolic and diastolic blood pressures. All participants had nor-
mal 12-lead ECG result and demonstrated sinus rhythm during
exercise test. All participants completed exercise testing without
complication. Maximum heart rate and metabolic equivalent ob-
tained by exercise stress test, heart rate recovery indices on 1.,
2., 3 and 5. minutes were found to be similar in the patient and
control groups (p>0.05). Heart rate recovery index is a marker
for autonomic nervous system and it can be measured using tre-
admill exercise test. As a result of this study, it was determined
that heart rate recovery index was not affected in patients with
chronic idiopathic urticaria.

Keywords: Urticaria, heart rate recovery index, autonomic ner-
vous system
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Kalp hizi toparlanma indeksi (KHT) kardiyak otonomik islevieri
dolayl olarak gdsteren bir él¢iittiir. Bu ¢alismada, inflamatuvar
bir hastalik olan kronik idiyopatik trtikerli bireylerde KHT indeksi
arastirilmak istendi. Calismaya 50si kronik idiyopatik tirtiker, 30°u
saglikli olmak tizere 80 olgu alindi. Tiim olgulara Bruce protoko-
i uygulanarak treadmill egzersiz testi yapildi. Calismaya dahil
edilen gruplar yas, cinsiyet, aglk kan sekeri, lipid profili, istirahat
kalp hizi, sistolik ve diyastolik kan basinci agisindan degerlendiril-
diginde aralarinda istatistiksel olarak anlamli bir fark yoktu. Tim
katimcilardan istirahat sirasinda elde edilen 12 derivasyonlu EKG
normal ve hepsi egzersiz testi boyunca siniis ritmindeydi. Katilim-
cilar egzersiz testini komplikasyonsuz tamamladi. Urtikerli grup
ile kontrol grubu, egzersiz stres testi ile elde edilen maksimal kalp
hizi, metabolik esdegereleri ve birinci, ikinci, lg¢linci ve besinci
dk.’daki KHT indeksleri agisindan degerlendirildiginde, aralarinda
anlamli bir fark gériilmedi (p>0,05). Kalp hizi toparlanma indeksi;
otonomik sinir sisteminin bir géstergesidir ve treadmill egzersiz
testi ile 6lgiilebilir. Bu ¢alisma sonucunda, kronik idyopatik irti-
kerli bireylerde KHT indeksinin etkilenmedigi goriilmiistiir.

Anahtar kelimeler: Urtiker, kalp hizi toparlanma indeksi, oto-
nom sinir sistemi

INTRODUCTION

Urticaria that can be either acute or chronic, is a di-
sorder characterized by raised, itchy, erythematous
papules and plaques which can regress spontaneo-
usly. In general, lesions are regressed within a few
hours to 24 hours without any defect®. Chronic idi-
opathic urticaria is defined as persistence of urtica-
ria for more than 6 weeks, which progresses with

recurrence of urticaria lesions almost daily without
any identifiable etiologic factor?. Although its actual
prevalence is unknown, it has been reported that it
is seen in at least 0.1% of the patients with a preva-
lence up to 3%°.

Mast cells play a key role in the pathogenesis of ur-
ticaria. Degranulation occurs by activation of mast
cells viaimmunological and non-immunological path-
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ways. This leads to release of potent inflammatory
mediators including histamine, leukotrienes (LTs),
prostaglandins (PGs), platelet activating factor (PAF),
kallikrein-like enzymes, anaphylatoxins (C3a, C4a and
C5a), bradykinin and cytokines. These factors cause
itching, increased vascular permeability and tissue
edema*’.

Alterations in heart rate during exercise or recovery
period after exercise are determined by balance bet-
ween sympathetic and vagal activities. The sympat-
hetic activity that is heightened during exercise
period is reduced while parasympathetic activity is
re-heightened in the recovery period after exercise,
resulting in decreasing heart rates®. Heart-rate reco-
very (HRR) index is calculated by subtracting heart
rates at 1., 2. and 3. minutes during recovery period
from maximum heart rate in the patients undergoing
submaximal or maximal exercise testing®.

It has been reported that decrease in the early phase
of recovery period is associated with parasympathe-
tic system while decrease in subsequent period is as-
sociated with abolishment of effects of sympathetic
system?®, It was reported that elevated sympathetic
activity increases mortality rates by disrupting he-
modynamic mechanisms?. It is shown that decrea-
sed HRR index is an independent risk factor for cardi-
ovascular mortality*>*3.

In recent years, the interaction between immune
system and peripheral nervous system in skin has att-
racted much attention and epidermis is considered
as a sensory organ4. In this interaction, Langerhans
and mast cells play a key interactive role between ne-
uroendocrine and immune systems?®,

Neuroendocrine stress response is provided by
hypothalamic-pituitary-adrenal (HPA) axis and auto-
nomic nervous system. It was reported that immune
regulation is disrupted under stress due to impaired
HPA axis in chronic inflammatory cutaneous disea-
ses’®,

In this study, it was aimed to investigate the usability
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of heart-rate recovery index in patients with a cardi-
ovascular risk factor and chronic idiopathic urticaria
which is an inflammatory disease with acute phase
responses and.

MATERIAL and METHODS

The study population consisted of 80 participants
applied to the dermatology policlinic of the hospi-
tal. Fifty participants had chronicidiopathic urticaria
disease and the remaining 30 subjects were healthy
controls. Participants’ ages ranged from 15 to 70
years. Approval of the local ethics committee was
obtained. All participants were informed about the
study and got informed consent forms. The present
study was conducted between June, 2015 and Sep-
tember, 2015. The diagnosis of chronic idiopathic
urticaria was based on clinical manifestations, and
skin lesions. The echocardiography and baseline
ECG were evaluated in all participants and results
of these tests were within normal range. In the two
groups also, there were no cardiovascular or other
systemic diseases, such as coronary artery disease,
valve disease, heart-renal-liver failure, arrhythmia,
hypertension, anemia, diabetes mellitus, and indu-
cible urticaria.

The stress test complying with the Bruce protocol
which aims to reach age-specific maximum heart
rate was performed on all participants to calcula-
te heart rate recovery index. During this test it was
aimed to reach maximum heart rate or minimum
%85 percent of this rate. Maximum heart rate was
calculated using the following formula:

Maximum heart rate= 220 - patients’ age.

During this test ECG tracings were recorded conti-
nuously. Participants were brought to rest in supine
position during 5 minutes after completion of the
test and heart rates were continually recorded. He-
art rate recovery indices (HRR1, HRR2, HRR3 and
HHR5) were calculated by using measurements of
heart rates at 1., 2., 3. and 5. minutes during reco-
very period.
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Statistical analysis

Continuous variables were presented as mean %
standard deviation and categorical variables as per-
centages. The Kolmogorov-Smirnov test was used
to determine whether the variables were in normal
distribution. The Student’s t test was used to com-
pare the continuous variables of the two groups and
Mann-Whitney U test was used for nonparametric
values. Chi-square test was used to compare catego-
rical data, and values of p<0.05 were considered to
be statistically significant.

RESULTS

Baseline clinical characteristics of chronic idiopathic
urticaria and control groups are presented in Table
1. There was no significant difference between the 2
groups regarding age, sex and resting pulse rates. To-
tal cholesterol, LDL-cholesterol, triglyceride and crea-
tinine levels were similar between the groups. Mean
duration of disease was 11.1 months. All patients
and healthy controls completed the exercise stress
tests without having difficulty. Both groups reached
at least 85% of the predicted maximum heart rates.
The duration of exercise , maximum heart rates, and
percentage of maximum heart rates reached during
peak exercise were similar in both groups. Heart-rate
recovery indices at 1., 2., 3. and 5. minutes during re-

Table 1. Baseline demographic and clinical characteristics of
cronic idiopathic urticarial and control groups.

Chronic idiopathic Control p*
urticarial group  group

n=50 n=30
Age (years) 35,7+11,7 37+11 0,624
Total cholesterol (mg/dl) 179,7+32,6 179,5+15,5 0,968
LDL-C (mg/dl) 109+26,2 116,9+11,7 0,069
Triglycerides (mg/dl) 135,3+71,7 164,8+65,1 0,063
Creatinine level (mg/dl)  0,8%0,1 0,840,1 0,680
Hemoglobin (g/dl) 13,9+1,3 13,5#1,2 0,159
Resting Pulse 78,1+10,6 76,618,4 0,471

(beat/minute)

LDL-C:Low density lipoprotein cholestrol

*Student’s t test was used to compare continuous variables bet-
ween 2 groups.

p<0.05 was considered as significant.

covery period were similar in the patient and control
groups (Table 2).

Table 2. Exercise stress test parameters of chronic idiopathic ur-
ticarial and control groups.

Chronic idiopathic Control p*
urticarial group  group
n=50 n=30

Duration (minute) 14,02+1,48 14,27+1,43 0,452

Maximum HR (bpm) 159,8+9,9 161+16,3 0,710
HRR1 22,749,3 24+6,6 0,429
HRR2 37,7+10,2 41,5+¢8,9 0,098
HRR3 43,8+10,5 48,4+10,6 0,071
HRR5 48,7+10,4 52,9+11,9 0,084

HR: Heart rate

HRR1, HRR2, HRR3HRRS5: Heart rate recovery indexes (heart ra-
tes on minute 1, 2, 3 and 5 during recovery period)

*Student’s t test was used to compare continuous variables bet-
ween 2 groups.

p<0.05 was considered as significant.

DISCUSSION

In this study, heart-rate recovery indices at 1., 2., 3.
and 5. minutes measured by maximal exercise tes-
ting were compared between patients with chronic
idiopathic urticaria and healthy controls. The primary
reason for decreased heart rate after exercise is an
increase in vagal activity during recovery period. The
sympathetic activity that is heightened during exerci-
se period is reduced while parasympathetic activity is
re-heightened in the recovery period after exercise,
resulting in decreased heart rate?. It was found that
the extent of decrease on minute one was inversely
correlated with mortality. If this decrease is high, the
risk of cardiovascular mortality is also low®. Sympat-
hetic hyperactivity increases cardiovascular load and
hemodynamic stress and makes patient vulnerable
to endothelial dysfunction, coronary artery spasm,
left ventricular hypertrophy, severe arrhythmias,
stroke and cardiac mortality®. In contrast, increased
parasympathetic activity reduces blood pressure and
heart rate and prevents ischemic arrhythmias®®.

In recent years, a relationship has been determined
between inflammatory diseases and heart-rate reco-
very index. The heart-rate recovery index was eva-
luated in Familial Mediterranean Fever, Behcet’s Di-
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sease, Systemic Lupus Erythematosus, and Psoriasis.
Consequently, lower heart rate recovery indices were
determined in patient groups than control groups?®-2.
In many studies, it was shown that decreased heart-
rate recovery index after exercise is an independent
risk factor for cardiovascular and all-cause mortality
in healthy individuals?'-?,

In chronic idiopathic and even in physical urticaria,
either psychological or emotional stress can have
partial contribution to promoting factors through
hypothalamic-vascular axis. In addition, they can play
a role as amplifier after onset of reaction. Emotional
stress impairs cytokine/histamine balance through
hypothalamic neuropeptides and causes degranula-
tion and release of vasoactive-inflammatory subs-
tances by stimulating cutaneous mast cells®?. It is
thought that it is associated with increased plasma
cortisol levels due to hyperactivation of this axis?’
and high plasma cortisol levels are associated with
cardiovascular diseases leading to diabetes mellitus,
hypercholesterolemia, hypertriglyceridemia, eleva-
ted blood pressure and obesity components of me-
tabolic syndrome?. Hyperactivity of HPA axis leads
to increased activity of sympathoadrenal system and
plasma catecholamine levels through central regula-
tory mechanisms. Increased plasma catecholamines
exert adverse effects on cardiovascular system by lea-
ding to vasoconstriction, platelet activation and tach-
ycardia?. Skin plays neuroendocrine role to maintain
equilibrium between internal and external environ-
ments. This neuroendocrine function occurs through
interplay between nervous and immune systems. Ne-
uromediators released from sensorial and autonomic
nerve fibrils affect inflammatory reaction cascade by
binding receptors present in cutaneous and immune
cells®®. It was found that inflammation plays a role in
all stages from onset and progress to development
of thrombotic complications of an atherosclerotic
event®'. Predictive value of inflammatory markers
for potential cardiovascular events in the future has
been shown in patients with stable angina, unstable
angina and history of acute myocardial infarction?.

This study was designed to investigate the role pla-
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yed by inflammation and HPA axis in the etiopat-
hogenesis of cardiovascular mortality and urticaria.
Based on our results, no significant difference was
observed between patient and control groups as for
4 variables evaluated which may be due to lack of
precise information about the level of inflammation
and autonomic dysfunction in which heart-rate reco-
very index was decreased. In addition, mean values
of 4 variables evaluated were found to be lower in
the patient group when compared with the controls
but the difference did not reach statistical signifi-
cance. This suggests that significant difference can
be observed in future studies conducted with larger
sample size.

In the etiology of urticaria, many factors have been
identified. In acute urticaria, the most important eti-
ologic factors are drugs, foods and infections. Howe-
ver etiology in chronic urticaria is mostly unknown.
In 50% of chronic urticaria patients, the cause can
not be identified. For its clarification, etiology should
be identified via a detailed anamnesis. With detailed
anamnesis, it has been reported that in 72-86% of
the patients the etiologic factor may be identified.
The other cause of not having a meaningful relati-
onship between the groups in this study may be that
patients were not divided into groups etiologically,
because it was thought that all chronic urticaria types
could not activated HPA axis®*3*,

Study limitations
In this study, the most important limitation was our
relatively small sample size.
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