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Heart rate recovery index in patients with psoriasis

Psoriasisli hastalarda kalp hizi toparlanma indeksi
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ABSTRACT

Objectives: In clinical practice, autonomic functions are in-
directly investigated with heart rate recovery (HRR) index
measurements. Our aim was to evaluate the HRR index in
patients with psoriasis, which is a systemic inflammatory
disease.

Study design: The study population included 39 psoriasis
patients (18 female, mean age 48+15 years) and 40 con-
trol group (18 female, mean age 44+9 years) healthy indi-
viduals. The severity of psoriasis was calculated using the
psoriasis area and severity index (PASI). None of the study
patients had a PASI score >50. All of the participants under-
went treadmill exercise testing using the Bruce protocol.

Results: According to basic clinical and demographic char-
acteristics, both groups were similar with regard to age, body
mass index, and fasting glucose and cholesterol levels. No
significant differences were observed in the systolic or dia-
stolic blood pressures or resting heart rates between the
two groups. All patients and control-group participants had
sinus rhythm and normal 12-lead ECG results at rest. All
subjects completed the exercise tests to exhaustion without
rhythm abnormalities, ischemic changes, or other compli-
cations. The maximal heart rate and metabolic equivalents
achieved during the exercise stress test (EST) were simi-
lar in the psoriasis and control group (163+16 vs. 170+16,
p=0.07; 9.8+0.9 vs. 10.1+1.0, p=0.24, respectively). The
1st, 3rd, and 5th minute HRR indices of patients with psoria-
sis were similar to those of the control group (HRR1: 30+12,
32+18, p=0.71; HRR3: 57+13, 64+17, p=0.10; HRRS5:
64+15, 68+16, p=0.46, respectively).

Conclusion: The HRR index, which is calculated by an
EST and associated with autonomic nervous system func-
tion, is not effected in mild to moderate psoriasis patients.

OzET

Amac: Kardiyak otonomik islevler klinik uygulamada kalp
hizi toparlanma (KHT) indeksi ile dolayh yoldan él¢ulebi-
lir. Bu g¢alismada sistemik enflamatuvar bir hastalik olan
psoriasisli bireylerde KHT indeksininin arastiriimasi amac-
land!.

Calisma plani: Calismaya 39 psoriasis hastasi (18 kadin,
ort. yas 48+15 yil) ve 40 saglikh birey (18 kadin, ort. yas
44+9 yil) kontrol grubu olarak alindi. Psoriasisin ciddiyeti
psoriasis bdlge ve ciddiyet indeksine (PASI) gére hesaplan-
di. Calismaya alinan hastalarin hicbirinin PASI skoru >50
degildi. Tim katihmcilara Bruce protokoll kullanilarak tred-
mil egzersiz testi uygulandi.

Bulgular: Temel klinik ve demografik 6zelliklerine gére, her
iki grup yas, beden kdtle indeksi, aclik kan sekeri ve koles-
terol diizeyleri benzerdi. iki grup arasinda sistolik veya di-
yastolik kan basinci veya istirahat kalp hizlarinda anlam-
Il bir fark gézlenmedi. Tim hastalar ve kontrol grubu kati-
limcilar sinUs ritmine ve dinlenmede normal 12 derivasyon-
lu EKG sonucuna sahipti. Tim katihmcilar ritim anormallik-
leri, iskemik degisiklikler veya diger komplikasyonlar olma-
dan yorgunluk ile egzersiz testini tamamladi. Egzersiz stres
testi sirasinda maksimal kalp hizi ve metabolik esdegere
ulasma psoriasis ve kontrol grubunda benzer bulundu (si-
rasiyla; 163+16 ve 170+16, p=0.07; 9.8+0.9 ve 10.1+1.0,
p=0.24). Birinci, Gguncu ve besinci dakikadaki KHT indeks-
leri psoriasisli hastalar ile kontrol grubunda benzerdi (sira-
slyla, KHT1: 30+12, 32+18, p=0.71; KHT3: 57+13, 64+17,
p=0.10; KHT5: 64+15, 68+16, p=0.46).

Sonucg: Otonomik sinir sisteminin bir gdstergesi olan ve eg-
zersiz testi ile 6lctulen KHT indeksi hafif orta derece hastali-
Ja sahip psoriasisli bireylerle etkilenmemistir.
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Psoriasis is a chronic and recurrent inflamma-
tory disease characterized by erythrosquamous
plaques, especially on the extensor surfaces of the
body and the scalp.!"! It affects approximately 2% of
the population. Psoriasis has been associated with
subclinical markers of atherosclerosis, increased all-
cause mortality, and cardiovascular death.”! Although
the association between psoriasis and cardiovascular
disease has been established in hospital-based studies
and population-based cohorts, the increase in cardio-
vascular risk in patients with psoriasis is much higher,
particularly in those with severe psoriasis. In addition,
their cardiovascular risk is similar to that of diabetic
patients.”’ However, cardiovascular risk in patients
with mild to moderate psoriasis has not been well es-
tablished.

Slow heart rate recovery (HRR) has been reported
to be important in predicting mortality in patients with
heart failure and in healthy individuals.®# Additional-
ly, the exercise stress test (EST), which is used for de-
tecting exercise and functional capacity, can provide
useful indirect data about autonomic functions. The
chronotropic index and HRR time after an exercise
period, which are calculated from the EST data, can
reflect chronotropic competence and autonomic func-
tions. HRR is considered to be an indirect reflector of
parasympathetic reactivation after an exercise period.
BI'Some studies have shown that decreased HRR is as-
sociated with high-sensitivity C-reactive protein (hs-
CRP) levels in elderly individuals and in unselected
patients. [

Autonomic function, such as heart rate variability
and heart rate, but not HRR index, was studied in pa-
tients with psoriasis. Therefore, we sought to investi-
gate the HRR index in patients with psoriasis.

PATIENTS AND METHODS

Study population

The study population included 39 patients (18 female,
mean age 48+15 years) with psoriasis and 40 healthy
individuals (18 female, mean age 4449 years) as the
control group. The severity of psoriasis was calculat-
ed using the psoriasis area and severity index (PASI).
I None of the study patients had a PASI score >50.
Patients with a PASI score between 0.1 and 10.9 were
accepted as mild and those having a score between
11 and 49.9 were considered to be moderate. Patients
with a body mass index >30 kg/m?, and those having

diabetes mellitus, hyperten-  appreviations:
sion, heart failure, coronary ;g
artery disease, renal diseas-  EsT
es, or autoimmune disorders S Psoriasis areaand
were excluded.

Heart rate recovery
Exercise stress test

severity index

All of the participants underwent treadmill exer-
cise testing using the Bruce protocol (Nihon-Kohden’s
Model ECG-9320 K). The predicted peak heart rate
was calculated by subtracting the patient’s age from
220, and the aim was to reach at least 85% of the
age-predicted peak heart rates. The HRR index was
defined as the reduction in heart rate from the peak
exercise to the rate at the 1st, 3rd, and 5th minutes af-
ter the cessation of exercise stress test (HRR1, HRR3,
and HRR5). The local ethical committee approved the
study protocol and all of the patients signed a consent
form.

Statistical analysis

Statistical Package for Social Sciences software
(SPSS 12, Chicago, IL, USA) was used for analysis.
Sample size was computed by using a power analy-
sis. In this analysis, an effect size of 5+8 beat/min for
HRR was regarded as significant, Type I error and
power value were accepted as 5% and 80%, respec-
tively. The minimum sample size was calculated to be
40 for each group.

Normal distribution of the continuous variables
were analyzed using histogram curves, hypothesis
tests, skew ness kurtosis, concordance of the mean,
median, and standard deviation. Normally distributed
continuous variables were compared within two inde-
pendent groups using an independent samples t-test,
and the results were presented as meantstandard de-
viation. Nominal data were compared between two
groups using a chi-square test and were presented as
frequency and percent (%). Variables that did not have
a normal distribution were compared using a Mann-
Whitney U-test. A p value of <0.05 was accepted as
significant.

RESULTS

The baseline characteristics of the study population
are shown in Table 1. None of the psoriatic patients
had severe disease (a PASI score >50). According to
basic clinical and demographic characteristics, both
groups were similar with regard to age, body mass
index, and fasting glucose and cholesterol levels. No



402

Turk Kardiyol Dern Ars

significant differences were observed in the systolic
or diastolic blood pressures or resting heart rates
between the two groups. The mean duration of dis-
ease was 10£8 years in the patients with psoriasis.
All patients and control-group participants had sinus
rhythm and normal 12-lead ECG results at rest. All
subjects completed the exercise tests to exhaustion
without rhythm abnormalities, ischemic changes, or
other complications. The maximal heart rate and met-
abolic equivalents achieved during the exercise stress
test were similar in the psoriasis and control group
(163+16 vs. 170+16, p=0.07; 9.8+£0.9 vs. 10.1£1.0,
p=0.24, respectively).

The HRR index and exercise time of both groups
are shown in Table 2. According to these results, the
Ist, 3rd, and 5th minute HRR index of patients with
psoriasis were similar to those of the control group.

DISCUSSION

In this study, we demonstrated that HRR index is not
impaired in the 1st, 3rd, and 5th minutes of the recov-

ery period after maximal exercise testing in patients
with psoriasis as compared to control subjects. To our
knowledge, this is the first study evaluating exercise
stress test HRR index in patients with psoriasis.

Numerous studies have demonstrated that patients
with severe psoriasis have greater cardiovascular risk
than patients with mild-moderate psoriasis.”’ Mar-
tyn-Simmons et al.® assessed endothelial function
in patients with psoriasis after excluding traditional
risk factors for cardiovascular disease. Jensen et al.l”!
showed that endothelial functions in patients with
mild-moderate psoriasis are not altered. These studies
demonstrated that endothelial functions were not di-
minished in patients with psoriasis, and that psoriasis
is not a cardiovascular risk factor.

Autonomic nervous system abnormalities are seen
when sympathetic tone predominates or parasympa-
thetic (vagal) tone diminishes, or when both of these
events occur at the same time. When sympathetic
activity is greatly amplified, the increased cardiovas-
cular workload and hemodynamic stress can result in

Table 1. Baseline characteristics of the study population

Psoriasis group Control group p
(n=39) (n=40)
n % Mean+SD n % Mean+SD

Sex

Male 18 46 18 45

Female 21 54 22 55
Age (years) 48+15 44+9 0.17
BMI (kg/m2) 27.1£3.4 26.1+2.4 0.57
Systolic BP (mmHg) 130+9 126+11 0.18
Diastolic BP (mmHg) 80+9 79+8 0.52
Heart rate (beats/min) 80x12 79+10 0.21
Smoker 19 49 14 35 0.35
PASI Score 6.3+11 - -
Fasting glucose (mg/dl) 100+8 96+10 0.66
Total cholesterol (mg/dl) 194+36 188+27 0.50
LDL-cholesterol (mg/dl) 11134 10923 0.76
HDL-cholesterol (mg/dl) 46+13 47+11 0.57
Plasma triglyceride (mg/dl) 150458 148160 0.90

Disease duration (years)
hs-CRP

8 (min. 3 - maks. 18)
2.7 (min. 1.2 - max. 6.4)

0.7 (min. 0.2 - max. 0.9)

<0.0001

BMI: Body mass index; BP: Blood pressure; PASI: Psoriasis area and severity index; hsCRP: High-sensitivity C-reactive protein;

LDL: Low-density lipoprotein; HDL: High-density lipoprotein.
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Table 2. 1st, 3rd, and 5th minute heart rate recovery index and total exercise time

Psoriasis group (n=39) Control group (n=40) p
HRR1 30+12 32+18 0.71
HRR3 57+13 64+17 0.10
HRR5 64+15 68+16 0.46
Exercise time (min) 9.1+1.0 9.5+1.3 0.12

HRR: Heart rate recovery.

endothelial dysfunction, coronary artery spasm, left
ventricular hypertrophy, serious arrhythmias, stroke,
and increased cardiac death. Increased parasympa-
thetic activity is protective against ischemia-related
arrhythmias and also reduces heart rate and blood
pressure.l'” However, in the present study, we found
no significant difference in the resting heart rates be-
tween patients with mild to moderate psoriasis and the
control group.

The autonomic nervous system plays a central
role in regulating cardiovascular function. The rise in
heart rate during exercise is considered to be due to
the activation of the sympathetic nervous system and
the simultaneous suppression of the parasympathetic
nervous system.’) On the other hand, the immedi-
ate fall in heart rate after exercise is regarded to be a
function of parasympathetic reactivation and sympa-
thetic withdrawal.['! In the literature, HRR has been
investigated in various inflammatory diseases such as
familial Mediterranean fever, Behcet’s disease, and
systemic lupus erythematosus. It was shown that the
HRR index is impaired in these patients as compared
to control subjects.'>'¥ Several studies have shown
that impaired HRR index after exercise is a powerful
independent predictor of cardiovascular and all-cause
mortality in healthy individuals.?*'!

It is still unclear whether higher inflammation
levels are associated with decreased HRR over time or
whether decreased HRR 1is associated with high levels
of inflammatory markers. We demonstrated that there
is no significant alteration of HRR in patients with
mild to moderate psoriasis, possibly due to the lower
grade of inflammation in these patients as compared
to their severe psoriatic counterparts. There may be
a decrease of HRR in severe psoriasis; however, we
could not recruit any severe psoriasis subjects in the
present cohort. Therefore, studies with larger cohorts
including patients with severe psoriasis are needed.

Heart rate recovery, which is calculated with an
exercise stress test and is associated with autonomic
nervous system function, remained unchanged in pa-
tients with mild-moderate psoriasis. We believe that
there is not enough inflammation for autonomic dys-
function in these psoriatic groups. Larger studies are
needed in order to determine the effect of disease state
on cardiac autonomic dysfunction in patients with se-
vere psoriasis.

Conflict-of-interest issues regarding the authorship or
article: None declared
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