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SAZETAK: Psorijaza je kroniéna upalna bolest koja pogada 1-2% odrasle opée populacije. Bolest nije ogra-
nicena samo na kozu, ve¢ je povezana s nizom komorbiditeta, koji zna¢ajno utjeéu na kvalitetu Zivota i
predstavljaju poviseni rizik od razli¢itih medicinskih poremecaja. Posljednjih godina, brojne publikacije
su pokazale povisenu ucestalost sréanozilnih bolesti i metabolickog sindroma u bolesnika s psorijazom.
lako etiopatogenetska povezanost izmedu ovih stanja jos uvijek nije razjadnjena, ¢ini se da dijele za-
jednicke patofizioloske puteve u vidu sliénih upalnih komponenti. S obzirom na poviSenu prevalenciju
kardiovaskularnih komorbiditeta u bolesnika, psorijazi bi trebalo pristupiti kao multisistemskoj bolesti.
Stoga je potreban multidisciplinarni pristup u cilju najué¢inkovitijeg lije¢enja bolesnika sa psorijazom.
Kardioloski lijekovi ¢esto su povezani s nastankom ili pogor§anjem psorijaze, medu kojima su beta-blo-
katori najcesci uzrocéni lijekovi. Potrebno je prepoznati ovu povezanost, s obzirom na to da je to kozna
nuspojava koja znacajno utjece na kvalitetu Zivota, predstavlja veliko psiholosko opterec¢enje i stigmati-
zaciju za bolesnika te ima znacajan utjecaj na daljnju terapijsku suradljivost.

ABSTRACT: Psoriasis is a chronic inflammatory disease affecting 1-2% of the adult general popula-
tion. Disease is not limited only to the skin but is associated with a number of comorbidities, which
significantly affect quality of life and present a higher risk of various medical disorders. Over recent
years, numerous publications have shown increased frequency of cardiovascular disease and meta-
bolic syndrome in patients with psoriasis. Although the etiopathogenetic relationship between these
conditions is still not entirely clear, it seems that they share common pathophysiological elements in
terms of similar inflammatory components. Considering the increased prevalence of cardiovascu-
lar comorbidities in patients, psoriasis should be approached as a multisystem disease. Therefore, a
multidisciplinary approach is needed in order to most effectively manage patientswith psoriasis . In
addition, cardiac drugs have been frequently reported to induce or exacerbate psoriasis, among which
beta-blockers are found to be the most common triggering drug. It is thus important to acknowledge
this relationship, as this is cutaneous drug adverse reaction which significantly affects quality of life
and is a great psychological burden and stigma for the patient, as well as having a great impact on
further treatment compliance.
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uvoD INTRODUCTION

Psorijaza je definirana kao kroniéna, recidivira-
jucéa, upalna bolest kozZe. Ipak, ona nije ogranice-
na samo na kozu, s obzirom na to da postoji Siroki
raspon komorbiditetnih stanja povezanih sa pso-

Psoriasis is defined as a chronic, relapsing, in-
flammatory skin disease. However, it is not lim-
ited only to the skin, considering there is a wide
range of comorbid conditions associated with
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rijazom, ukljucujuci sréanozilne bolesti (SZB), pretilost, dija-
betes, arterijsku hipertenziju (AH), dislipidemiju i metabolicki
sindrom, koji su u bolesnika sa psorijazom ucestaliji nego u
osoba bez te bolesti. Cilj ovog rada je prikazati najznacajni-
je kardiovaskularne i metabolicke poremecaje kod ove grupe
bolesnika, kao i prikazati ulogu kardioloskih lijekova, posebi-
ce beta-blokatora u razvoju 1 pogorsanju psorijaze.

PSORIJAZA, KARDIOVASKULARNE BOLESTI
| METABOLICKI SINDROM

Mnogobrojne epidemioloske studije su pokazale poveza-
nost psorijaze s komorbiditetima koji povisuju rizik od SZB,
uklju¢uju¢i AH, dijabetes, dislipidemiju 1 pretilost***. Kon-
cept nazvan "psorijatiéni mar§" je predloZen kako bi opisao
ove povezanosti. Ova stanja nastaju kao posljedica ubrzane
aterogeneze i endotelne disfunkcije®**. Iako podlijeZeci
patofizioloski mehanizmi nisu jo$ uvijek do kraja razjasnje-
ni, ¢ini se da bi povigeni rizik od SZB mogao biti povezan sa
zajednickim patogenetskim mehanizmima kod psorijaze i
ateroskleroze™® ! Kroni¢na upala ima glavnu ulogu u obje
ove bolesti, poglavito preko povisenih razina proupalnih ci-
tokina 1 imunoloskih medijatora koji uzrokuju oksidacijski
stresistvaranje slobodnih radikala?*41%-27 Nadalje, sustavna
upala uzrokuje inzulinsku rezistenciju koja dovodi do sma-
njenog oslobadanja vazodilatacijskog ¢imbenika kao sto je
dusi¢ni oksid aktiviraju¢i endotelnu stani¢nu disfunkciju te
uz ubrzanu aterosklerozu posljedi¢no uzrokuje komplikacije
kao Sto su infarkt miokarda ili mozdani udar?2?#2. Nadalje,
povisena aktivnost renin-angiotenzin sustava u bolesnika sa
psorijazom dodatno pridonosi razvoju AH?53°. Osim mogucih
ranije spomenutih patofizioloskih mehanizama, s obzirom na
veliko psiholosko optere¢enje i zna¢ajno smanjenu kvalitetu
Zivota, oboljeli od psorijaze su skloni vodenju nezdravog stila
Zivota ukljucujuci lose prehrambene navike, pusenje, tjelesnu
neaktivnost i pretjeranu konzumaciju alkohola, koji mogu ta-
koder djelomicno objasniti povisenu prevalenciju SZB i meta-
bolickog sindroma u tih bolesnika??223,

Metabolicki sindrom (MS), koji se sastoji od nekoliko rizic-
nih éimbenika za SZB kao §to su AH, abdominalna debljina,
intolerancija glukoze i dislipidemija, pokazuje visoku poveza-
nost sa psorijazom?2#32232532-36  Qyga je povezanost ¢ini se po-
sebice naglasena nakon 40-te godine Zivota?. Nasuprot jakoj
korelaciji izmedu teZine koznih lezija i kardiovaskularnog
rizika, odnos izmedu teZine bolesti i MS-a nije toliko izra-
Zen*#243% Tpak, ¢ini se da postoji povezanost s duzim traja-
njem psorijaze i ranom pojavom bolesti?=5,

S obzirom na brojne kardiovaskularne rizike prisutne kod
psorijaze, epidemioloske studije pokazuju da ova grupa bole-
snika ima poviSenu prevalenciju koronarne bolesti srca, peri-
ferne vaskularne boelsti, dijabetesa tip II, AH, hiperlipidemije
uusporedbi s op¢om populacijom, ukazujuci na poviseni rizik
od kardiovaskularnog morbiditeta kao i mortaliteta poveza-
nog s kardiovaskularnim doagadajima?343-4°. Znacajan broj
dokaza pokazuje kako je psorijaza neovisni ¢imbenik rizika
za infarkt miokarda i kardiovaskularni mortalitet, posebi-
ce u mladoj zZivotnoj dobi®?*37%41 Takoder, tezina klini¢kih
simptoma se dovodi u vezu s povisenim mortalitetom u bo-
lesnika sa psorijazom, sugerirajuc¢i da bi pojava kardiovasku-
larnih komplikacija mogla biti ograni¢ena na teske oblike
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psoriasis, including cardiovascular disease, obesity, diabetes,
arterial hypertension, dyslipidemia, and metabolic syndrome,
which have been found at a higher prevalence in patients
with psoriasis compared to the general population. The aim
of this review is to present the most significant cardiovascu-
lar and metabolic disorders in this subset of patients, as well
as to present the role of cardiac medications, especially beta-
blockers, in development and aggravation of psoriasis.

PSORIASIS, CARDIOVASCULAR DISEASE
AND METABOLIC SYNDROME

Multiple epidemiological studies have found psoriasis to be as-
sociated with comorbidities that increase the risk of cardiovas-
cular disease, including hypertension, diabetes, dyslipidemia,
and obesity*®. The concept of the so-called “psoriatic march”
has been suggested in order to describe these relationships.
These conditions occur as a result of accelerated atherogen-
esis and endothelial dysfunction®*". Although the underlying
pathophysiological mechanism has still not been fully eluci-
dated, it seems that increased cardiovascular disease risk may
be linked to the common pathogenic mechanisms in psoriasis
and atherosclerosis™# Chronic inflammation plays a ma-
jor role in both of these conditions, mainly through increased
levels of proinflammatory cytokines and immunological me-
diators that cause oxidative stress and free radical produc-
tion2419-27 - Fyrthermore, systemic inflammation causes
insulin resistance, which results in reduced release of vasodi-
lating factors such as nitric oxide and triggers endothelial cell
dysfunction, which along with the accelerated atherosclerosis
subsequently lead to complications such as myocardial infarc-
tion or stroke?¢282° Tn addition, elevated activity of the renin-
angiotensin system in patients with psoriasis also contributes
to the development of hypertension??°. Other than the possi-
ble pathophysiological mechanisms mentioned above, due to
the high psychological burden and substantial impairment of
quality of life, patients with psoriasis tend to lead an unhealthy
lifestyle including poor dietary habits, smoking, physical in-
activity, and excessive alcohol consumption, which can also
partly explain a higher prevalence of cardiovascular disease
and metabolic syndrome in these patients?24223,

Metabolic syndrome (MS), which is comprised of several
cardiovascular disease risk factors such as hypertension,
abdominal obesity, glucose intolerance, and dyslipidemia,
shows high association with psoriasis#21232532:36 Thig rela-
tionship seems to be particularly pronounced after the age
of 402, As opposed to a strong correlation between severity
of skin lesions and cardiovascular risk, the relation between
disease severity and MS is not so signficant??42435 However,
there seems to be a strong relationship between greater dura-
tion of psoriasis and early onset of the disease?"%,

Considering numerous cardiovascular risk factors which are
present in psoriasis, epidemiological reports and studies show
that this group of patients have increased prevalence of ischem-
ic heart disease, peripheral vascular disease, cerebrovascular
disease, type II diabetes, hypertension, and hyperlipidemia
compared with the general population, indicating an increased
risk of cardiovascular morbidity as well as mortality related to
cardiovascular events?3436-40. A large amount of evidence shows
that psoriasis is an independent risk factor for myocardial inf-



psorijaze®2937384142 Nadalje, duZe trajanje bolesti je takoder
povezano s poviSenim kardiovaskularnim rizikom5!%4°, Sto-
ga, rana supresija aktivnosti bolesti kao i godisnja procjena
kardiovaskularnog rizika i redovito pracenje, preporucuju se
za sve bolesnike sa psorijazom, a posebice za one s teskim
klinickim oblicima”#52436.404344  Neka istrazivanja ukazuju
na to da sustavna terapija psorijaze, koristenjem bioloskih
lijekova ili metotreksata, moze utjecati na kardiovaskularne
ishode, smanjujuc¢i dugoro¢ni kardiovaskularni rizik529:42:45-49,
Nadalje, edukacija bolesnika o zdravim Zivotnim navikama,
ukljucujuci gubitak prekomjerne tjelesne teZine, prihvacanje
zdravih prehrambenih navika, redovita tjelesna aktivnost i
prestanak pusenja kljuéni su za smanjenje kardiovaskular-
nog rizika®°.

PSORIJAZA | ANTIHIPERTENZIVNI LIJEKOVI

Studije koje procjenjuju nuspojave povezane s antihiper-
tenzivnim lijekovima ukazuju na to da su psorijaziformne
erupcije jedne od najcéesc¢ih povezanih s ovom grupom lije-
kova. Beta-blokatori su kardioloski lijekovi koji su najcesce
povezani s izazivanjem/pogorS§anjem psorijaze, lako su kao
uzrocni lijekovi takoder opisani 1 blokatori kalcijevih kanala
1inhibitori angiotenzin konvertiraju¢eg enzima®-%4. Beta-blo-
katori su lijekovi koji su u §irokoj upotrebi u lijeCenju angine
pektoris, aritmija, sr¢anog zatajivanja te AH. Iako ovi lijekovi
imaju dobar sigurnosni profil, beta-blokatori su uobi¢ajeno
prepoznati kao moguéi uzro¢ni ¢imbenici za psorijazu. Patofi-
ziologki mehanizmi ove povezanosti jos uvijek su nepoznati,
iako bi moguce objasnjenje moglo biti u blokiranju epidermal-
nih beta(2) receptora, koje dovodi do smanjenja intraepider-
malnog cAMP (3'-5'-cikli¢ki adenozin monofosfat), vaznog za
stani¢nu diferencijaciju i inhibiciju proliferacije, posljedi¢no
dovode¢i do ubrzane proliferacije keratinocita®*¢2¢ Uzima-
juéi u obzir trajanje lijeCenja beta-blokatorima, pojava simp-
toma moZe znacajno varirati, od nekoliko dana pa sve do 16
mjeseci nakon pocetka terapije beta-blokatorimas’?®. Ovako
dugo razdoblje latencije moZe uzrokovati poteskoce u identifi-
ciranju psorijaziformne erupcije kao moguce nezeljene reak-
cije nalijek, s obzirom na to da se ve¢ina reakcija uzrokovana
lijekovima javlja relativno brzo nakon izlaganja lijeku.

Iako klinicka prezentacija ukljucuje siroki spektar simpto-
ma i gotovo sve klini¢ke tipove psorijaze, psorijaza uzrokova-
na ili pogorsana beta-blokatorima je klinicki razli¢ita od kro-
ni¢ne vulgarne psorijaze (najceséeg oblika). Tipi¢no, kozne
promjene su manje crvene i ljuskave, a eritematoskvamozni
plakovinisu toliko debeli. Nadalje, ove kozne promjene rijetko
zahvacaju tipi¢ne lokalizacije kao §to su koljena, laktovi i do-
nji dio leda, podrucja koja su uobic¢ajeno zahvac¢ena kod pso-
rijaze® (slika 1). Takoder, rjedi klinicki tipovi kao i teZi obli-
ci psorijaze mogu CGesto biti vidljivi, uklju¢uju¢u pustularnu
psorijazu (prisutnost pustula na eritematoznom i ljuskavom
plaku), palmoplantarnu psorijazu (eritematoskvamozne lezije
lokalizirane na dlanovima i tabanima), eritrodermiju i gene-
raliziranu psorijazu® (slika 2). Treba naglasiti kako su sve te
klinicke manifestacije neovisne o dozi lijeka.

U bolesnika koji koriste beta-blokatore, a prezentiraju se s
naglom pojavom psorijaze ili naglim pogorsanjem ve¢ posto-
jece psorijaze, ovi lijekovi bi se uvijek trebali uzeti u obzir kao
moguci okidaci, posebice u slu¢ajevima kada se istovreme-
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arction and cardiovascular mortality, particularly at a younger
age®2%373841 In addition, the severity of clinical symptoms is
associated with increased mortality in patients with psoriasis,
suggesting that occurrence of cardiovascular complications
may be restricted to the severe form of psoriasig®192937384142
Longer duration of the disease is also associated with higher
cardiovascular risk®54°, Therefore, early suppression of disease
activity as well as annual evaluation of cardiovascular risk and
regular follow-up are recommended for all patients with psoria-
sis, particularly those with severe clinical formgs?81524364043.44
Some research suggests that systemic treatment of psoriasis
using biologic drugs or methotrexate may affect cardiovascular
outcomes, reducing long-term cardiovascular risk®24245-49 Fur-
thermore, educating patients on healthy lifestyle habits includ-
ing weight loss, healthy diet, regular physical activity, and smok-
ing cessation are vital to reduce cardiovascular risk factors®°.

PSORIASIS AND ANTIHYPERTENSIVE DRUGS

Studies evaluating adverse drug reactions associated with an-
tihypertensive drugs indicate that psoriasiform eruptions are
among the most common reactions associated with this group
of agents. Beta-blockers are cardiac drugs most frequently as-
soclated with the induction/exacerbation of psoriasis, although
calcium-channel blockers and angiotensin-converting-enzyme
inhibitors (ACE inhibitors) have been described as triggering
drugs as well5*%4 Beta blockers are drugs that have been widely
used in the management of angina pectoris, arrhythmia, heart
failure, and hypertension. Although these agents have a good
safety profile, beta-blockers are commonly identified as possible
triggering factors for psoriasis. The underlying pathophysiologi-
cal mechanism of this association is still unknown, although a
possible explanation could be blockage of epidermal beta(2) re-
ceptors, leading to a decrease in intraepidermal cAMP (3'-5'-cy-
clic adenosine monophosphate), which is important for cellular
differentiation and inhibition of proliferation, consequently
causing accelerated proliferation of keratinocytes®2¢, Depend-
ing on the duration of beta-blocker therapy, onset of symptoms
can vary greatly, from several days to up to 16 months after ini-
tiation of beta-blocker therapy®?%%. This long latency period can
cause difficulties in identifying psoriasiform eruption as a pos-
sible drug adverse event, since the majority of drug induced re-
actions tend to occur soon after drug exposure.

Although clinical presentation includes a broad spectrum
of symptoms and almost all clinical types of psoriasis, pso-
riasis provoked or aggravated by beta-blockers tends to be
clinically different from chronic psoriasis vulgaris (the most
common type): skin lesions are less red and scaly and ery-
thematosquamous plaques are not so thick. Moreover, these
skin lesions rarely affect typical localizations, such as knees,
elbows, and low back, which are typically affected in psoria-
sis® (Figure 1). Rare clinical types and more severe forms of
psoriasis are more frequently seen, including pustular psoria-
sis (presence of pustules on erythematous and scaly plaque),
palmoplantar psoriasis (erythematosquamous lesions local-
ized on the palms of hands and soles of feet), erythroderma,
or generalized psoriasis®® (Figure 2). It should be noted that all
of these clinical manifestations are dose independent.

In patients using beta-blocker therapy presenting with sud-
den onset of psoriasis or aggravation of preexisting psoriasis,
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FIGURE 1.

Less common distribution of skin lesions typically
found in beta blocker-induced psoriasis.

no opaza neadekvatan terapijski odgovor na konvencionalne
metode lije¢enja psorijaze. U ovim slucajevima, terapija beta-
blokatorima treba biti prekinuta, barem kratkotrajno, s obzi-
rom na to da regresija promjena koja nakon toga nastupa ima
ne samo terapijsku vec¢ i dijagnosticku vaznost, sugerirajuci
da se psorijaziformna erupcija razvila zbog koristenja terapije
beta-blokatorima®®. Bolesnike treba savjetovati da izbjegavaju
pretjerano izlaganje suncu, alkohol, pusenje, traumu i stres, s
obzirom na to da ti ¢imbenici mogu pogorsati klini¢ki tijek.
U smislu prepoznavanja ove nuspojave kao i uzroénog lijeka,
dijagnosticiranje moZe biti pravi izazov, pogotovo kod grupe
bolesnika s pozitivnom osobnom ili obiteljskom anamnezom
psorijaze, u kojih se progresija koznih promjena moze uociti
1 nakon prekida lijeka®®3¢, Ipak, kod vec¢ine slu¢ajeva prekid
terapije beta-blokatorima ¢e pridonijeti klinickom poboljsanju
te se opaza brzo povlacenje koznih promjena u roku od neko-
liko dana do tjedana nakon prekida uzro¢nog lijekas6364,

ZAKLJUCCI

Bolesnici sa psorijazom imaju brojne komorbiditete uklju-
¢ujuéi metabolicki sindrom i SZB, koji znadajno smanjuju
oc¢ekivano trajanje Zivota i znacajno pridonose morbiditetu
1 mortalitetu. Brojne studije ukazuju na to kako bi bolesnici
sa psorijazom, posebice s umjereno do jako izraZenim obli-
kom bolesti, trebali biti monitorirani za kardiovaskularni ri-
zik u cilju prevencije ili usporenja progresije SZB i pobolj$anja
zdravstvenih ishoda.

Zakljuéno, u cilju §to boljeg zbrinjavanja svih potreba kod
ovih bolesnika, njihovi komorbiditeti trebaju biti prepoznati i
bolesnici trebaju biti podvrgnuti rutinskom probiru za kardio-
vaskularne rizike te prikladno lijeceni. Nadalje, trebamo biti
svjesni da antihipertenzivni lijekovi, posebice beta-blokatori
mogu uzrokovati ili pogor$ati psorijazu. Uzimajuc¢i u obzir da
beta-blokatori mogu biti neophodni za dobru kardiovaskular-
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FIGURE 2.

Severe form of beta blocker-induced psoriasis -
erythroderma.

these medications should always be taken into consideration
as possible triggers, particularly in cases when there is simul-
taneously inadequate therapeutic response to conventional
therapy for psoriasis. In these cases, beta-blocker therapy
should be discontinued, at least for a short period of time, since
the consequent regression of skin lesions will have not only
therapeutic but a diagnostic value as well, suggesting that pso-
riasiform eruption had developed due to beta blocker therapy®e.
Patients should be advised to avoid excessive sun exposure, al-
cohol, smoking, trauma, and stress, as these factors can wors-
en the clinical course of psoriasis. In terms of identifying this
adverse reaction and offending drug, diagnosis can be truly
challenging, especially for the subset of patients with a posi-
tive personal or family history of psoriasis, in whom progres-
sion of skin lesions can be observed even after cessation of the
drug®$3¢2, However, for the majority of cases, discontinuation
of beta blocker therapy will contribute to clinical improvement,
and rapid resolution of the skin lesions can be observed within
a few days to weeks after stopping the offending drug®6364,

CONCLUSION

Patients with psoriasis exhibit numerous comorbidities, in-
cluding metabolic syndrome and cardiovascular disease,
which substantially reduce patient life expectancy and sig-
nificantly contribute to morbidity and mortality. Numerous
studies suggest that patients with psoriasis, particularly
those with moderate to severe psoriasis, should be monitored
for cardiovascular risks in order to prevent or to slow cardio-
vascular disease progression and improve health outcomes.

In conclusion, to fully address the medical needs of patients
with psoriasis, their comorbidities must be acknowledged and
recognized, and patients need to be routinely screened for car-
diovascular risks and managed appropriately. Furthermore,
clinicians must be aware that antihyprtensive medications,
particularly beta-blocker agents, might induce or aggravate
psoriasis. Considering these medications may be necessary for
managing the patient's cardiovascular function, it is difficult to
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nu funkciju bolesnika, tesko je dati opc¢e algoritme u lijeenju, give general algorithms of management in terms of cessation
u smislu prestanka terapije. Stoga, odluka o ukidanju beta- of therapy. Therefore, the decision on the withdrawal of beta-
blokatora i promjene drugim lijekom, mora biti utemeljena na blocker therapy and converting to an alternative antihyperten-
individualnom omjeru koristi i rizika. sive agent must be based upon an individual benefit-risk ratio.
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