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Rezumat

Psoriazisul a fost asociat cu o prevalentd crescutd a
sindromului metabolic. Leptina, hormonul tesutului adipos,
ar putea fi folositd ca marker al disfunctiei metabolice la
pacientii cu psoriazis. Obiectivul acestui studiu caz-control
a fost de-a evalua relatia dintre nivelurile serice ale leptinei
si evolutia sub tratament a pacientilor.

Pacienti si metodd. Un numdr total de 50 de pacienti
au fost inrolati, 28 in lotul de studiu (pacienti cu psoriazis si
sindrom metabolic [SM] conform criteriilor IDF; virstd
mediand 57 ani, 16M/12F) si 22 in lotul control (pacienti cu
psoriazis dar fird SM; varstd mediand 39 ani, 9M/13F).
Nivelurile serice ale leptinei din probele recoltate de la pacienti
au fost determinate prin metoda ELISA. De asemenea au fost
comparate nivelurile serice ale leptinei precum i
comorbidititile (diabet zaharat, dislipidemie, hipertensiune si
altele) din lotul de studiu si din lotul control.

Rezultate. Obezitatea (OR = 18,2, p = 0,01) si
hipertensiunea (OR = 18, p = 0,03) au fost observate
semnificativ mai frecvent in lotul de pacienti cu psoriazis si
SM. Nivelurile serice ale leptinei au fost ridicate la femei
(p<0,001), la pacientii obezi (p = 0,002) si la pacientii
hipertensivi (p=0,02) sau la cei care asociau sindrom
metabolic (p=0,002).

Summary

Psoriasis is associated with increased prevalence of
metabolic syndrome. Leptin, the adipose tissue hormone,
could be used as a marker of metabolic dysregulation in
psoriatic patients. The aim of this case-control study was
to evaluate whether serum leptin could be related to the
evolution and response to treatment in psoriasis
patients.

Patients and Methods. A total of 50 patients were
enrolled, 28 in the study group, (median age 57 years, 16
M/12F) with diagnosis of psoriasis and metabolic
syndrome [MS], using IDF criteria and 22 in the control
group, with psoriasis alone (median age 39 years, 9
MY/13F). Serum leptin levels using ELISA assays and MS
components (diabetes mellitus, dyslipidemia, hypertension
obesity and dyslipidemia) in cases vs controls were
compared.

Results. Significantly more obesity (OR = 18.2, p =
0.01) and hypertension (OR = 18, p = 0.03) were observed
in patients with psoriasis and MS. Serum leptin levels were
high in female subjects (p<0.001), obese patients (p =
0.002), and in patients with hypertension (p=0.02) or
metabolic syndrome (p = 0.002).
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Concluzii. [n concluzie, hiperleptinemia se asociazi
cu psoriazisul independent de factorii de risc cardio-
vasculari traditionali (cum ar fi obezitatea si sindromul
metabolic) sau sexul feminin. Nivelurile serice crescute ale
leptinei ar putea contribui la dezvoltarea sindromului
metabolic la pacientii cu psoriazis.

Cuvinte cheie: leptind, sindrom metabolic, psoriazis,
obezitate, citokine, adipokine.
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Conclusions. In conclusion, hyperleptinemia is
associated with psoriasis independent of traditional
cardiovascular risk factors (such as obesity or metabolic
syndrome) or female sex. High serum levels of leptin may
contribute to the development of metabolic syndrome in
patients suffering from psoriasis.
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Introducere

Asocierile dintre psoriazis, obezitate, hiper-
tensiune arteriald, patologia cardio-vasculard,
diabet zaharat si sindrom metabolic au fost citate,
repetat, In literatura medicald internationald [1-
9]. Evenimentele cardio-vasculare ischemice,
incluzand boala cardiaca ischemica si accidentul
vascular cerebral, sunt semnificativ mai frecvente
la pacientii cu psoriazis comparativ cu populatia
generala [1]. Factorii de risc cardio-vascular
enumerati mai sus se asociazd semnificativ cu
psoriazisul [2-7]. Recent, psoriazisul a fost
propus ca fiind un factor de risc cardio-vascular
independent pentru infarctul miocardic, in mod
deosebit la pacientii tineri cu forme severe de
psoriazis.

Legatura dintre sindromul metabolic si
psoriazis a fost evidentiatd de numeroase studii.
Cu toate acestea, prevalenta sindromului
metabolic in radndul pacientilor cu psoriazis
variazd in functie de studiu si de criteriile alese
pentru definirea sindromului metabolic. Sommer
et al. [10] au aradtat ca SM era de doud ori mai
frecvent la pacientii cu psoriazis, fata de grupul
control. Aceste rezultate sunt concordante cu cele
ale Love et al. [11]. Acestia au observat o
prevalentd de 40% a sindromului metabolic la
adultii cu psoriazis si de 23% la cei din grupul
control. Insi in cele doud studii s-au folosit
criterii de diagnostic diferite ale SM [10, 11].

Mecanismul precis al aparitiei SM la pacientii
cu psoriazis nu este inca elucidat complet. Unii
autori au sugerat faptul cd psoriazisul predispune
la obezitate sau hipertensiune arteriald prin
prisma unei vieti stresante, a sedentarismului sau
din cauza consumului excesiv de alcool sau a
fumatului [12]. In acest moment se considers ci
rezistenta la insulind si obezitatea de tip

Background

The associations of psoriasis, obesity, arterial
hypertension, cardiovascular disease, diabetes
and metabolic syndrome have repeatedly been
reported [1-9]. Ischemic vascular events,
including ischemic heart disease and stroke, are
significantly more common in patients suffering
from psoriasis when compared with the general
population [1]. The cardiovascular risk factors
listed above are significantly associated with
psoriasis [2-7]. Recently, psoriasis has been pro-
posed as an independent risk factor for
myocardial infarction, especially in young adults
suffering from a severe form of psoriasis.

The connection between metabolic syndrome
and psoriasis has been stressed by many
researchers. However, the prevalence of
metabolic syndrome among patients with
psoriasis varies according to the study and the
adopted criteria of metabolic syndrome. Sommer
et al. [10] reported that metabolic syndrome in
patients with psoriasis was at least twice as
common as in a control group. These results are
consistent with data published by Love et al. [11].
Love et al. [11] found the prevalence of metabolic
syndrome to be 40% in adults with psoriasis and
23% in a control group. However, in both studies,
different criteria of metabolic syndrome were
used [10, 11].

The precise mechanism for the development
of metabolic syndrome in patients with psoriasis
is yet to be fully understood. Some have
suggested that psoriasis predisposes to the
development of obesity or hypertension due to a
stressful life, sedentarism, or greater tobacco
and/or alcohol consumption [12]. Currently, it is
considered that insulin resistance and abdominal
obesity play vital roles in the pathogenesis of
metabolic syndrome [13, 14].
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abdominal joacd roluri vitale In patogeneza
sindromului metabolic [13, 14].

Desi mecanismele subiacente sunt complexe,
,obezitatea psoriazisului” este consideratd o
legdturd incontestabild dintre psoriazis si bolile
cardiovasculare, inclusiv diabet, accident
vascular cerebral, boald cardiacd ischemics,
hipertensiune arteriald si infarct miocardic [8].
Studii recente [4,5,9,15] au demonstrat legdtura
directa dintre psoriazis si indicele de masa
corporald (IMC, calculat ca greutatea 1in
kilograme impartit la Indltimea In metri la
patrat), pacientii obezi fiind mai predispusi la a
dezvolta o formd severd de psoriazis decat
pacientii normoponderali. Fiziopatologia psoria-
zisului si cea a obezitdtii au in comun multipli
mediatori ai inflamatiei, in principal TNFa si
interleukina (IL) 6, precum si efectorii inflamatiei
adipocitare si psoriazice, mai precis adipocitele si
macrofagele, ambele derivate dintr-o origine
mezoteliald comuna [16-18].

In ultimul timp tesutul adipos este considerat
a fi un organ endocrin activ care exercita efecte
asupra mai multor procese metabolice. Adi-
pocitele produc si secretd numerosi agenti
bioactivi cunoscuti sub numele de adipokine,
care includ multiple citokine, hormoni si factori
de crestere [19,20]. Acesti agenti sunt implicati in
mentinerea homeostaziei, glicoreglare, meta-
bolism lipidic si in controlul tensiunii arteriale.
Adipokinele sunt implicate si In reglarea
sensibilitatii la insulind precum si in procesul
inflamator si imun. A fost de asemenea descrisa
implicarea adipokinelor in patologia sindromului
metabolic [21].

Leptina, un hormon adipocitar polipeptidic
cu masd moleculard de 14-kDa alcdtuit din 116
aminoacizi, descoperit in 1994 (descoperire
urmatd la scurt timp de numeroase alte adi-
pokine), codificatd de gena obezitatii localizatd la
nivelul cromozomului 7q31 [21, 22, 23, 24],
stimuleazd activitatea endocrinologica a tesutului
adipos si are un rol activ in reglarea homeo-
staziei, metabolismului si a proceselor imune
inflamatorii [25]. In mare parte, aceastd proteina
este sintetizatd in adipocite.

Leptina isi exercitd actiunile biologice prin
activarea receptorilor proprii, codificati de gena
db si apartin superfamiliei de receptori citokinici
tip 1. Principalul rol al leptinei este de a regla
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Even though the underlying mechanisms are
complex, the ,obesity of psoriasis” is thought to
be an undeniable link to cardiovascular diseases,
including diabetes, stroke, heart disease, arterial
hypertension and myocardial infarction [8]. More
recent studies [4,5,9,15] have proven that
psoriasis is directly related to body mass index
(BMI - calculated as weight in kilograms divided
by height in meters squared) and that obese
patients are more likely to have severe psoriasis
than their normal weight counterparts. The
physiopathology of psoriasis and obesity share
similar mediators of inflammation, mainly tumor
necrosis factor alpha (TNFa) and interleukin (IL)
6, and the effectors of adipocytic and psoriatic
inflammation, namely adipocytes and
macrophages, both derive from a common
mesothelial origin [16-18].

For some time now, fat tissue is considered to
be an active endocrine organ which has an effect
on many metabolic processes. Adipocytes can
produce and secrete numerous bioactive agents
known as adipokines, including many cytokines,
hormones and growth factors [19, 20]. They are
involved in maintaining homeostasis, regulating
glucose and lipid metabolisms and even blood
pressure regulation. Adipokines also partake in
regulating sensitivity to insulin and they are
involved in inflammatory and immune pro-
cesses. The contribution of adipokines to
metabolic syndrome has also been reported [21].

Leptin, a 14-kDa and 116 aminoacid-
adipocyte-derived  polypeptidic = hormone
discovered in 1994 (followed by the discovery of
many other adipokines) and coded by the obesity
gene localized on 7q31 chromosome [21, 22, 23,
24], stimulates endocrine activity in adipose
tissue and has an active role in regulating energy
homeostasis, metabolism, and immune-
inflammatory processes[25]. Most of this protein
is synthesized in adipocytes.

Leptin exerts its biologic actions through
activation of its receptors, which are encoded by
the db gene and belong to the type 1 cytokine re-
ceptor superfamily. The main role of leptin is to
regulate food consumption through a
neuroendocrine system by reducing appetite [20,
26]. In addition to being a hypothalamus
modulator of food intake, body weight and fat
stores, leptin has a role in acute and chronic
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consumul de alimente printr-un sistem
neuroendocrin, reducand apetitul [20, 26]. In plus
fatd de a fi un modulator hipotalamic al aportului
alimentar, al greutdtii corporale si al depozitelor
de tesut adipos, leptina are un rol si in inflamatia
acutd si cronicd prin reglarea expresiei citokinice
ce moduleazad balanta limfocitelor T tip 1 si 2 [27].
Concret, este implicatd in vindecarea pldgilor si
cresterea parului [26, 28].

Astfel, leptina a fost implicatd in patogeneza
bolilor autoimune precum diabetul zaharat tip 1,
artrita reumatoidd si  bolile intestinale
inflamatorii cronice [27]. Recent, s-au observat
niveluri ridicate ale leptinei circulante asociate cu
psoriazisul [23].

Obiectivul acestui studiu a fost de a evalua
rolul leptinei, un hormon adipocitar polipeptidic
cu masa moleculard de 14 kDa, in aparitia
dereglarii metabolice la pacientii cu psoriazis. De
asemenea sunt discutate si implicatiile clinice ale
nivelurilor crescute ale leptinei serice la pacientii
cu psoriazis.

Pacienti si metoda

Pacienti

In pericada Mai-Septembrie 2014 am
desfasurat un studiu transversal de tip caz-
control, in cadrul cdruia au fost obtinute probe
serice de la 50 de pacienti cu psoriazis din cadrul
clinicii de Dermatologie a Spitalului Universitar
de Urgentda ,ELIAS” din Bucuresti. Au fost
colectate caracteristicile clinice ale acestor
pacienti (varstd, sex, indltime, greutate, forma
clinicd de psoriazis, scorul PASI la inrolarea in
studiu si prezenta artropatiei psoriazice) si, de
asemenea, date privind comorbiditétile acestora
precum diabetul zaharat, hipertensiunea
arteriald, dislipidemia (hipercolesterolemia,
hipertrigliceridemia) si alte afectiuni cardio-
vasculare, cum sunt insuficienta cardiacd, boala
cardiaca ischemicd si accidentul vascular
cerebral. Studiul s-a desfasurat in conformitate cu
normele internationale (declaratia de la Helsinki
revizuita in 2013) si nationale (legea drepturilor
pacientului, nr 46/2003). Accesul la informatiile
pacientilor s-a efectuat sub protectia confi-
dentialitatii datelor, fiecare Inregistrare fiind
codificatd distinct. Nu au fost prelucrate date
continand numele pacientilor, adrese sau numere
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inflammation through regulation of cytokine
expression that modulates the balance of helper
T-cell types 1 and 2 [27]. Moreover, it is involved
in wound healing and hair growth [26, 28].

Therefore, leptin has been implicated in the
pathogenesis of autoimmune inflammatory
conditions such as type 1 diabetes, rheumatoid
arthritis and chronic bowel disease [27]. Elevated
circulating serum leptin levels were recently
reported to be associated with psoriasis [23].

The objective of this study was to evaluate
the role of leptin, a 14 kDa adipocyte-derived
polypeptidic hormone, in metabolic
dysregulation in psoriatic patients. The clinical
implications of serum leptin levels relative to
psoriasis are also discussed.

Patients and methods

Patients

From May 2014 to September 2014 a cross-
sectional case-control study was conducted, and
serum samples from 50 patients with psoriasis
were obtained from the dermatology
departments of Elias University Emergency
hospital, Bucharest. Clinical characteristics of the
patients (age, sex, height, body weight,
phenotypes of psoriasis, PASI (psoriasis area and
severity index) at enrollment, and the presence of
psoriatic arthritis) were collected, as well as
comorbidities such as diabetes, hypertension,
dyslipidemia (hypercholesterolemia, hyper-
triglyceridemia), and other cardiovascular
diseases such as heart failure, ischemic heart dis-
ease, and stroke. The study was conducted in
accordance to international (the Helsinki
declaration amended in 2013) and national
standards (Patient rights law nr 46/2003). Access
to patient information was conducted with strict
patient confidentiality, with every entry being
coded distinctly. There hasn’t been any data
processing within this paper concerning patient
names, address or phone numbers. Patients were
informed of medical procedures and of available
therapeutic options at admission and gave
written consent.

Metabolic syndrome criteria

Metabolic syndrome was defined as per the
most recent definition criteria (2006) and
according to European epidemiology, specifically




de telefon in cadrul lucrarii. Pacientii au fost
informati la internare asupra procedurilor
medicale de diagnostic si a optiunilor terapeutice
disponibile si si-au exprimat consimtamantul in
scris.

Criteriile de sindrom metabolic

Sindromul metabolic a fost definit conform
celor mai noi criterii (2006), totodatd in
concordantd cu normele epidemiologice euro-
pene, si anume cele ale Federatiei Internationale
de Diabet (IDF): obezitate centralda cu
circumferinta abdominald > 94 cm la barbati si
2 80 cm la femei si oricare din urmdtoarele:
glicemie a jeun peste 100 mg/dl sau diabet
zaharat diagnosticat anterior, HDL colesterol < 40
mg/dl la barbati si 50 mg/dl la femei, trigliceride
> 150 mg/dl sau tratament hipolipemiant, HTA
> 130/85 mmHg sau medicatie antihipertensiva.
In modelul acestui studiu misurarea circum-
ferintei abdominale a fost inlocuitd cu deter-
minarea indicelui de masa corporalda (IMC),
pacientii Inrolati in studiu cu IMC > 30 kg/m?
fiind considerati obezi.

Cei 50 de pacienti au fost divizati in functie
de prezenta sau absenta SM in doud sub-loturi
astfel: pacienti cu psoriazis si SM (28 de pacienti,
lot studiu) si pacienti cu psoriazis dar fara SM ca
si lot control (22 de pacienti).

Masurarea nivelurilor serice de leptina

Kiturile ELISA folosite pentru analiza leptinei
serice (Quantikine, DLP00; Oxon, England) au
avut o limitd inferioard a sensibilitdtii pentru
aceste kituri de 7,8 pg/ml. Variabilitatea intra si
inter-dozari a fost mai mica de 5%. Probele au
fost stocate la -70°C pana la analiza lor in cadrul
Institutului  National de Endocrinologie

“Parhon”, Bucuresti.

Analiza statistica

Datele obtinute sunt exprimate ca medie + DS
(deviatie standard) pentru variabile continue cu
distributie normald, ca mediana si interval intre
percentile pentru variabile continue fara distri-
butie normald si ca frecvente pentru variabile
categoriale. Mediile variabilelor cu distributie
normald au fost comparate utilizand testul
t-student. Pentru compararea diferentelor intre
nivelurile serice ale leptinei a fost utilizat testul
non-parametric Mann-Whitney U. Corelatiile
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the International Diabetes Federation (IDF):
central obesity with waist circumference =94 cm
for men and = 80 cm for women and any other of
the following: raised fasting plasma glucose =100
mg/dl or previously diagnosed diabetes
mellitus, HDL cholesterol levels < 40 mg/dl in
men and 50 mg/dl in women, raised TG levels
> 150 mg/dl or specific treatment, arterial
hypertension >130/85 mmHg or current blood
pressure medication. Instead of measuring waist
circumference, in this study we classified BMI of
at least 30 kg/m? as obesity.

We then divided the 50 enrolled patients
based on the diagnosis of metabolic syndrome
into two sub-groups: patients with psoriasis and
metabolic syndrome which formed the case
group (28 patients) and patients with psoriasis
alone as a control group (22 patients).

Measurement of serum leptin levels

The leptin ELISA kits used (Quantikine,
DLPO00, Oxon, England) had a sensitivity limit of
7.8 pg/mL. The intra-assay and inter-assay
variabilities were less than 5%. All serum
samples were preserved at -70°C until assayed
in the ,Parhon” National Institute of
Endocrinology, Bucharest.

Statistical analysis

Data is expressed as means + SD (standard
deviation) for normally distributed continuous
variables, as median and interquartile ranges for
skew-distribution continuous variables, and as
frequencies for categorical variables. The Pearson
chi-squared test was used to compare categorical
variables. The means for normally distributed
continuous variables were compared by
independent-samples t-test. The differences in
serum leptin levels were compared using
nonparametric Mann-Whitney U test. The corre-
lations of serum leptin levels with BMI and age
were compared using simple linear regression
models. Analyses of non-parametric receiver
operating characteristic (ROC) curves were per-
formed to calculate the cut-off values according
to the most accurate values obtained. Univariate
and multivariate logistic regression analyses
were performed to evaluate the associations
between serum leptin levels and clinical features
of patients with psoriasis. Data were analyzed
using SPSS for Windows, version 20.0; SPSS Inc.
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dintre nivelurile serice ale leptinei, IMC si varsta
au fost realizate folosindu-se modele de regresie
lineara. Pentru a calcula valori prag de predictie
ale nivelelor serice ale leptinei s-a realizat analiza
non-parametrica a curbelor ROC (receiver
operating characteristic). Pentru a detecta
asocieri intre caracteristicile clinice ale pacientilor
cu psoriazis si nivelurile serice ale leptinei au fost
utilizate regresia logisticd uni si multivariata.
Datele au fost analizate folosind SPSS versiunea
20.0, pentru Windows, SPSS Inc.

Rezultate

Diferente generale intre cazurile studiate si
lotul control

In studiu au fost inclusi 50 de pacienti, 25 de
barbati si 25 de femei, cu varste cuprinse intre 22
si 77 ani. Varsta medie la includerea in studiu
pentru grupurile de studiu si control a fost de 57
si, respectiv, 39 ani (Tabel 1). Rezultatele obtinute
aratd o diferentd semnificativa statistic in ceea ce
priveste distributia varstelor in cadrul intregului
lot de pacienti (U= 455, z=3,255, p= 0,01, r= 0,46),
pacientii cu psoriazis si SM fiind mai in varsta
decét cei avand doar psoriazis (Fig. 1).

Nu s-a observat nici o diferentd intre cele
doud loturi in ceea ce priveste sexul pacientilor.
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Fig. 1. Diferentele dintre vdrstele celor doud loturi de
pacienti

Mediana valorilor IMC a fost de 31,25 kg/m?
in lotul studiat si 24,00 kg/m? in lotul control
(p=0,01). Obezitatea (IMC230 kg/m?) a fost
intdlnitd mai frecvent in lotul studiat decat in
lotul control (odds ratio [OR] 18,2; p=0,01).
Hipertensiunea (OR 18,00; p=0,03), hiperglicemia
sau diabetul (OR 6,66; p=0,05) si dislipidemia (OR
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Results

General differences between cases and
controls

A total of fifty patients were enrolled in the
study, 25 males and 25 females, with ages
between 22 and 77 years old. The median age at
enrolment of cases and controls was 57 and 39
years, respectively. (Table 1) Patients that have
both psoriasis and metabolic syndrome being
older than patients with psoriasis alone, with a
moderate to strong statistically significant
difference in age distribution across the entire
study group (U =455, z = 3.255, p = 0.01, r = 0.46),
(Fig. 1)

No statistically significant differences could
be established in sex between groups.

60 I B
— 57
40 — 5 |

Age (years)

Metabolic syndrome — Metabolic syndrome +

Fig. 1. Difference in age distribution

The median BMI values were 31.25 kg/ m? in
cases and 24.00 kg/m? in controls (p = 0.01).
Obesity (BMI = 30 kg/m?) was observed more
often in cases compared with controls (odds ratio
[OR] 18.2; p = 0.01). Hypertension (OR 18.00;
p=0.03), hyperglycemia or diabetes (OR 6.66;
p=0.05) and dyslipidemia (OR 14.08; p < 0.01)
were more prevalent in patients with psoriasis
and metabolic syndrome.

Median PASI score values were higher in the
MS group both at enrolment and at 3 month
follow-up, 11.35 vs 5.95 (p> 0.05) and 3.05 vs 1.95,
respectively. These differences were found to be
statistically significant concerning the 3 month
follow-up PASI score only (p = 0.002).

Association between serum leptin levels
and occurrence of metabolic syndrome

Serum leptin levels measured a mean value
of 28823.72 pg/ml across the entire study group,




DermatoVenerol. (Buc.), 59: 87-100

Tabel 1. Diferente generale intre cazurile studiate si lotul control

Doar psoriazis Psoriazis si SM* Odds Ratio p
(n = 22) (n = 28) (Interval de incredere 95%))
Varsta, medie(DS), ani 41,09 (14,2) 55,39 (10,3) 0,05
Sex, Nr. 0,25
Barbati 9 16 0,716 (0,39-1,29)
Femei 13 12 1,37 [0,79-2,39]
IMC
Mediand (medie [DS]) 24 (24,27 [3.05]) 31,25 (32,96 [6,72]) 0,01
Obezitate + (IMC = 30) 1(7,1) 13 (92,9) 18,2 (2,14-154,55) 0,001
Obezitate - (IMC < 30) 21 (58,3) 15 (41,7)
Hipertensiune, Nr. (%) 3 (12,5) 21 (87,5) 18 (4,04-80,01) 0,01
Hiperglicemie sau
diabet zaharat, Nr. (%) 1(12,5) 7 (87,5) 6,66 (0,751-59,14) 0,05
Dislipidemie, Nr. (%) 5(18,5) 22 (81,5) 14,08 (3,48-56,92) 0,001
Table 1. General characteristics of the two groups
Psoriasis alone Psoriasis and MS* Odds Ratio P
(n=22) (n =28) 95% Confidence interval

Age, median, years 39 57 0.05
Sex, No. 0.25
Male 9 16 0.716 (0.39-1.29)
Female 13 12 1.37[0.79-2.39]
BMI, kg/m?2
Median (mean [SD]) 24 (24.27 [3.05]) 31.25(32.96 [6.72]) 0.01
Obesity + (BMI=30 kg/m? 1(7.1) 13 (92.9) 18.2 (2.14-154.55) 0.001
Obesity - IMC<30 kg/m?) 21 (58.3) 15 (41.7)
Hypertension, No. (%) 3 (12.5) 21 (87.5) 18 (4.04-80.01) 0.01
Hyperglicemia or
diabetes mellitus, No. (%) 1(12.5) 7 (87.5) 6.66 (0.751-59.14) 0.05
Dyslipidemia, No. (%) 5 (18.5) 22 (81.5) 14.08 (3.48-56.92) 0.001
PASI at enrolment
(median) 5.95 11.35 >0.05
PASI at 3 month
follow-up (median) 1.95 3.05 0.002

14,08; p<0,01) au avut o prevalentd mai mare la
pacientii cu psoriazis care asociau si SM.

Mediana valorilor scorului PASI a fost mai
mare la pacientii cu SM atat la inrolarea cat si la
vizita de control dupa trei luni, 11,35 vs 5,95 (p >
0,05) si respectiv 3,05 vs 1,95. Diferentele
observate au fost semnificative statistic doar in
valorile PASI inregistrate in cursul vizitei de
control (p = 0,002).

Asocierea dintre nivelurile serice de leptina
si prezenta sindromului metabolic

Valoarea medie la nivelurile serice ale leptinei
in cadrul intregului lot de pacienti a fost de
28823,72 pg/ml, mult peste valorile de referintd
intalnite in literaturd, acestea fiind intre 4760 si
20676 pg/ml. Trebuie mentionat faptul ca 4 dintre
pacientii cu psoriazis si SM au avut concentratii
serice ale leptinei peste limita superioard de
detectie a kit-ului (100000 pg/ml) si au fost

levels way above the literature reference level
which is between 4760 and 20676 pg/ml. It is
worth mentioning that in 4 patients, all of them
having psoriasis and metabolic syndrome, the
serum leptin levels were above the kit's upper
detection limit (which is 100000 pg/ml) and were
approximated to this value so that they could be
included in the statistical analysis.

Serum leptin levels were positively and
medium-strongly correlated with BMI (rho=
0.629, p < 0.001) but not with age (p = 0.58) in
patients that suffered from both psoriasis and
metabolic syndrome (Fig. 2). These correlations
were not found to be true in the control group.

Significantly higher median serum leptin
levels were observed in subjects with metabolic
syndrome than in those without metabolic syn-
drome (20089 pg/mL vs 16594 pg/mL, p = 0.002)
(Fig. 3 and Table 2).
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aproximate la aceastd valoare pentru a putea fi
incluse in analiza statistica.

Nivelurile serice ale leptinei au fost corelate
pozitiv si moderat spre strans cu IMC-ul (rho =
0,629, p<0,001), insa nu si cu varsta (p =0,58), la
pacientii care aveau atat psoriazis cat si SM (Fig.
2). Aceste corelatii nu au fost insad intalnite si in
lotul control.

100000,00 =

80000,00 =

60000,00 =

40000,00 =

Nivel seric al leptinei, pg/ml

g
20000,00 D T

,00 =

20 30 40 50

Indice de masa corporala (kg/m?)

Fig. 2. Corelatia nivelului seric al leptinei cu IMC

Au fost observate concentratii semnificativ
mai mari ale leptinei la pacientii cu SM fatd de cei
fara SM (20089 pg/ml vs 16594 pg/ml, p = 0,002)
(Fig. 3 si Tabelul 2).
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Fig. 3. Comparatia valorilor mediane ale leptinei serice
intre loturi

Nivelurile serice ale leptinei se coreleaza
moderat cu valorile scorului PASI atat la inrolarea
in studiu (r= 0.507; p< 0.05) cat si la vizita de
control (r= 0.506; p< 0.05) in lotul control, In timp
ce in lotul de studiu s-a putut evidentia o
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Fig. 2. Correlations between serum leptin levels and BMI
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Fig. 3. Median serum leptin levels in patients with and
without SM

Serum leptin levels correlate moderately with
PASI both at enrolment (r= 0.507; p< 0.05) and
follow-up (r= 0.506; p< 0.05) in the control group
(psoriasis alone) while in the study group
(psoriasis and MS) a significant, albeit weak,
correlation could only be found between
enrolment values of PASI and serum leptin levels
(r=0.434; p< 0.05). (Fig. 4)

The median serum leptin levels were
significantly higher in female vs male subjects
(26120.5 pg/mL vs 14349 pg/mL, p< 0.001) and in
subjects with vs without obesity (43626 pg/mL vs
18161.5 pg/mL, p= 0.002). Elevated serum leptin
levels were observed in subjects with hypertension
(25783 pg/mL vs 17098 pg/mL, p= 0.02).

To further examine the predictive values of
serum leptin levels relative to comorbidities of
psoriasis, cut-off values were calculated using
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Tabel 2. Diferente intre valorile serice ale leptinei in cadrul intregului lot de pacienti

Nivel seric leptina, pg/ml p
Mediana Medie (DS)

Varsta (ani) 0,31
<50 (n=19) 16594 22283,42 (20019,3)
> 50 (n = 23) 19792 34226,56 (30118,9)
Sex <,001
Bérbati (n = 25) 14349 14413,6 (8265,92)
Femei (n = 25) 26120,5 41923,81 (30416,63)
Obezitate 0,001
IMC <30 (n =28) 18161,5 17350,36 (9207,6)
IMC =30 (n = 14) 43626 51770,42 (34316)
Sindrom metabolic 0,02
Absent (n=17) 16594 16376,03 (10075,84)
Prezent (n=25) 20089 37288,14 (30690,46)
Hipertensiune arteriald 0,12
Absentd (n = 21) 17098 17085,05 (8567,83)
Prezenta (n = 21) 25783 40562,38 (32710,61)
Dislipidemie 0,60
Absentd (n = 16) 18341,5 21881,96 (18703,16)
Prezenta (n = 25) 19792 30735,7 (27796,05)
Diabet zaharat 0,47
Absent (n = 34) 19792 23968,44 (21335,08)
Prezent (n = 8) 45052 49458,62 (36696,15)

Table 2. Serum leptine levels by different categories

Serum Leptin Level, pg/mL P
Median Mean (SD)

Age,years 0.31
<50 (n=19) 16594 22283.42 (20019.3)
> 50 (n =23) 19792 34226.56 (30118.9)
Sex <.001
Male (n=25) 14349 14413.6 (8265.92)
Female (n=25) 261205 41923 .81 (30416.63)
Obesity 0.001
BMI < 28 kg/m? (n = 28) 18161.5 17350.36 (9207.6)
BMI >28 kg/m? (n = 14) 43626 51770.42 (34316)
Metabolic syndrome 0.02
Absent (n = 17) 16594 16376.03 (10075.84)
Present (n = 25) 20089 37288.14 (30690.46)
Hypertension 0.12
Absent (n = 21) 17098 17085.05 (8567.83)
Present (n = 21) 25783 40562.38 (32710.61)
Dyslipidemia 0.60
Absent (n = 16) 183415 21881.96 (18703.16)
Present (n = 25) 19792 30735.7 (27796.05)
Diabetes mellitus 047
Absent (n = 34) 19792 23968 .44 (21335.08)
Present (n = 8) 45052 49458.62 (36696.15)
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Fig. 4. Corelatii intre nivelurile serice ale leptinei si valorile
in cele 2 grupuri la inrolare (0) si la control (1)

corelatie semnificativ statistica dar slabd intre
valorile serice ale leptinei si valorile scorului
PASI (r= 0.434; p< 0.05) (Fig. 4).

Valorile mediane ale leptinei au fost semni-
ficativ mai mari la femei fata de barbati (26120,5
pg/mL vs 14349 pg/mL, p <0,001) si la pacientii
obezi fata de cei normoponderali (43626 pg/mL
vs 18161,5 pg/mL, p=0,002). Valori serice crescute
de leptind au fost observate si la subiectii hiper-
tensivi (25783 pg/mL vs 17098 pg/mL, p = 0,02).

Folosind analiza non-parametricd a curbelor
ROC s-au calculat valori prag pentru deter-
minarea valorilor predictive ale leptinei serice
fata de comorbiditatile din psoriazis. Sindromul
metabolic a putut fi prezis cu o acuratete de
60,45% (68% sensibilitate si 52,9% specificitate)
folosind o valoare prag a leptinei serice de 16846
pg/mL (Fig. 5).

In baza acestor rezultate emitem ipoteza ca,
conform datelor noastre, o valoare sericd a leptinei
mai mare decat 16846 pg/ml determinatd la un
pacient cu psoriazis selectat iIn mod aleator poate
prezice cu o acuratete de 60,45% (68% sensibilitate
si 52,9% specificitate) prezenta concomitenta a
sindromului metabolic la acel pacient.

Sexul feminin (OR, 5,45; p < 0,001), obezitatea
(OR 3,62; p = 0,01), sindromul metabolic (OR 4,18;
p=0,003) si hipertensiunea (OR 2,23; p = 0,03)
s-au asociat semnificativ cu hiperleptinemia
(Tabelul 3).

La analiza multivariata a datelor prin regresie
logisticd, sexul feminin (OR, 25,4; 95% CI, 7.53-
84,25; p< 0,001) si sindromul metabolic (OR 3,82;
1,14-15,64; p = 0,05) erau factori de risc inde-
pendenti pentru hiperleptinemie.
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Fig. 4. Correlations between PASI and leptin levels in the
two groups at enrolment (0) and follow-up (1)

ROC curve analysis. Metabolic syndrome could
be predicted with an accuracy of 60.45% (68%
sensitivity and 52.9% specificity) using a serum
leptin level cut-off value of 16846 pg/mL (Fig. 5).

These results propose that by detecting a
serum leptin value above 16846 pg/mL in any
randomly chosen psoriatic patient, one could
predict with an accuracy of about 60.45% (68%
sensitivity and 52.9% specificity) that the patient
also suffers from metabolic syndrome.

Female sex (OR, 5.45; p < 0.001), obesity (3.62;
p=0.01), metabolic syndrome (OR 4.18; p = 0.003)
and hypertension (OR 2.23; p= 0.03) were
significantly associated with hyperleptinemia
(Table 3).

On multivariate logistic regression analysis,
female sex (OR, 25.4; 95% ClI, 7.53-84.25; p< 0.001)
and metabolic syndrome (OR 3.82; 1.14-15.64; p=
0.05) were independent risk factors for
hyperleptinemia.

Discussion

In this study, psoriasis was associated with
several traditional cardiovascular risk factors,
including obesity, arterial hypertension and
hyperglycaemia and/or diabetes mellitus. Our
results are consistent with those of previously
conducted studies [1-9]. A metabolic syndrome
prevalence from 9.17% in one study [39] to 44.2%
(IDF criteria) in another study [40] has been
reported among several epidemiologic studies in
Romania.

The mechanisms of the association between
metabolic disturbances and cardiovascular
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Fig. 5. Curba de valori predictive ale nivelului seric al
leptinei pentru prezenta sindromului metabolic

Tabel 3. Factori de risc independenti pentru
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Fig. 5. ROC curve analysis for prediction of SM by serum
levels of leptin

Table 3. Risk factors associated

hiperleptinemie with hiperleptinemia
Odds Ratio P Odds Ratio P
Varsta inaintata 1,18 0,73 Older age 1.18 0.73
Sex feminin 5,45 <0,001 Female sex 5.45 <0.001
Obezitate 3,62 0,01 Obesity 3.62 0.01
Diabet zaharat 1,41 0,6 Diabetes mellitus 141 0.6
Hipertensiune 2,23 0,03 Hypertension 2.23 0.03
Sindrom metabolic 4,18 0,003 Metabolic syndrome 4.18 0.003

Discutii

In acest studiu, psoriazisul s-a asociat cu
multipli factori de risc cardio-vascular, inclusiv
obezitatea, hipertensiunea arteriala si hiper-
glicemia si/sau diabetul zaharat. Rezultatele
obtinute sunt in concordanta cu cele ale studiilor
precedente [1-9]. In cadrul studiilor epide-
miologice realizate iIn Romania s-au observat
prevalente de 9,17% [39] pana la 44,2% definit
prin criteriile IDF, in alt studiu [40].

Mecanismul asocierii dintre modificarile
parametrilor metabolici si afectiunile cardio-
vasculare la pacientii cu psoriazis nu sunt
elucidate in intregime. Intr-un studiu transversal
[29], subiectii cu sindrom metabolic aveau
concentratii serice mai scazute ale adiponectinei
si mai crescute ale leptinei, comparative cu
subiectii fara sindrom metabolic, iar nivelurile
ambelor adipokine s-au corelat independent de
varstd si IMC, cu sensibilitatea la insulina.
Ambele adipokine erau asociate strans cu
hormonii sexuali feminini, ceea ce ar putea

events in psoriatic patients have yet to be fully
understood. In a cross-sectional study [29],
subjects with metabolic syndrome had lower
serum adiponectin levels and higher serum
leptin levels than subjects without metabolic
syndrome, and both adipokine levels were found
to be related to insulin sensitivity, independent of
age and BMI. Both adipokines were strongly
associated with sex hormones, and this might ex-
plain the female-specific adipokine expression
[29].

In this study disease severity (expressed
through PASI) correlates moderately with high
serum leptin levels both at enrolment and follow-
up visit in patients with psoriasis alone, while
this association could not be observed in patients
with psoriasis and MS. High serum leptin levels
present in patients with psoriasis alone could
suggest a possible implication of leptin in
psoriasis pathogenesis, and could be used as a
predictor for developing SM. In patients with
psoriasis and MS these high serum leptin levels
are not suggestive because of proposed
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explica expresia tipicd adipokinica la sexul
feminin [29].

In studiul de fati severitatea bolii (obiectivata
prin PASI) s-a corelat cu nivelurile serice crescute
de leptind la pacientii fara SM atat la includerea
in studiu cat si la vizita de control, in timp ce
aceastd asociere nu s-a pastrat la cei care asociau
SM. La pacientii cu psoriazis care nu au asociat
SM nivelurile crescute de leptina pot sugera o
posibila implicare a acestei citokine in
patogeneza bolii, si ar putea fi folosite ca factor
predictiv pentru evolutia cdatre SM. La pacientii
care asociazd SM nivelurile serice ale acestei
citokine nu mai sunt sugestive datoritd unei
productii secundare a leptinei din tesutul adipos
reprezentat in exces.

S-a observat o asociere semnificativd intre
concentratiile crescute de leptind, accidentul
vascular cerebral si infarctul miocardic,
independent de factorii de risc cardio-vascular
traditionali si obezitate [30].

S-a sugerat faptul cd leptina, prin promo-
varea sintezei de citokine specifice limfocitelor
Th1 si inhibarea sintezei citokinelor limfocitului
Th2, ar putea fi implicatd in patogeneza
psoriazisului [31, 23]. Avand In vedere faptul ca
inflamatia mediata de limfocitele Thl este unul
dintre factorii care duc la ateroscleroza si boala
coronariana [32], este posibil ca leptina sa fie una
dintre multiplele conexiuni dintre psoriazis si
patologia cardiovasculara [33].

Hiperleptinemia la pacientii cu psoriazis se
asociazd cu un risc mai mare de aparitie a
sindromului metabolic. Aceasta noud observatie
coreleazad statusul inflamator cronic din psoriazis
cu modificdrile metabolice. Se pare ca nivelurile
crescute ale leptinei serice in psoriazis provin nu
numai de la nivelul tesutului adipos, dar si dintr-
un proces inflamator.

In Romania incidenta obezititii este de
aproximativ 17% in mediul rural si 20% in mediul
urban, cu o preponderentd a sexului feminin.
Incidenta obezitdtii in randul copiilor este
cuprinsd intre 5-10%. Obezitatea poate fi
consideratd a fi un status inflamator cronic de
intensitate scazutd [34]. Macrofagele din tesutul
adipos  stimuleazd secretia  moleculelor
mediatoare ale inflamatiei, initiind si mentinand
un status pro-inflamator [35].

A fost ardtat cd scdderea in greutate duce la
scdderea concentratiei serice de leptind si la

.....

imbunatatirea sensibilitatii la insulina [35,36] si
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secondary production of this citokine by the
excess adipose tissue characteristic for these
patients.

High leptin levels have been reported to be
significantly ~associated with stroke and
myocardial infarction, independent of traditional
cardiovascular risk factors and obesity [30].

It has been proposed that leptin, through
promoting synthesis of Thl cytokines and
inhibiting synthesis of Th2, may be involved in
the pathogenesis of psoriasis [31, 23].
Considering that Thl lymphocytes mediated
inflammation is one of the factors leading to the
development of atherosclerosis and coronary
disease [32], it seems likely that leptin may be one
of many connections between psoriasis and
cardiovascular disease [33].

Hyperleptinemia in psoriatic patients is
associated with a higher risk of developing
metabolic syndrome. This novel finding links the
chronic inflammatory status of psoriasis with
metabolic disturbances. It seems that high serum
leptin levels in psoriasis derive not only from
adipose tissue but also from an inflammation
process.

In Romania the incidence of obesity is
approximately 17% in rural areas and 20% in
urban areas, with women being affected more
than men. The incidence of obesity in children is
between 5-10%. Obesity may be considered a
chronic, low intensity inflammatory state. [34].
Macrophages in fatty tissue stimulate the
secretion of inflammation mediator molecules,
initiating and perpetuating a pro-inflammatory
state [35].

Patient weight loss has been reported to
significantly decrease leptin levels and improve
insulin sensitivity [35,36] and may reduce the
likelihood of developing metabolic syndrome
and cardiovascular diseases. Weight loss could
potentially become part of the general treatment
of psoriasis, especially in obese patients.

However, association does not necessarily
equal causality. Do the pro-inflammatory
mediators in psoriasis stimulate leptin
expression, which eventually leads to metabolic
dysregulation? On one hand, evidence has shown
that different inflammatory stimuli, including IL-
1, IL-6, and lipopolysaccharides regulate leptin
messenger RNA expression and serum leptin




poate reduce probabilitatea aparitiei sindromului
metabolic si a bolilor cardio-vasculare. In viitor
scdderea in greutate ar putea deveni parte
integrantd a tratamentului psoriazisului, mai ales
la pacientii obezi.

Totusi asocierea nu inseamna in mod
obligatoriu si cauzalitate. Este posibil ca markerii
pro-inflamatori  implicati in  patogenia
psoriazisului sd stimuleze expresia leptinei,
fenomen ce s-ar manifesta, in final, la modificari
metabolice. Pe de o parte, s-a constatat faptul ca
diferiti stimuli inflamatori, inclusiv IL-1, IL-6 si
lipopolizaharidele, regleaza expresia ARN-ului
mesager si nivelurile serice ale leptinei [37]. Pe de
alta parte, s-a observat faptul cd leptina este
produsa si de celulele reglatoare ale inflamatiei,
sugerand faptul cd expresia acesteia ar putea
provoca sau participa la procesul inflamator prin
activitate directd paracrind sau autocrina [38]. In
cele din urmd, trebuie studiat efectul leptinei
asupra celulelor imune si keratinocitelor din
cadrul leziunilor psoriatice — sau asupra celulelor
imune circulante la pacientii cu psoriazis.
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levels [37]. On the other hand, leptin has been re-
ported to be produced by inflammatory
regulatory cells, suggesting that leptin expression
could trigger or participate in the inflammatory
process through direct paracrine or autocrine
action [38]. Finally, the effect of leptin on immune
cells and keratinocytes within psoriatic lesions —
or on circulating immune cells in patients
suffering from psoriasis — needs to be examined.
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