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SaZetak

Onihomikoza je najcesca gljivicna infekcija noktiju na svetu koja uzrokuje promenu boje i zadebljanje zahvaéenih noktiju.
Cesée se javija kod pacijenata sa hroniénom venskom insuficijencijom ili perifernom vaskularnom bole$éu zbog razliditih
faktora, ukljuc¢ujuéi starenje populacije. Razne vrste gljivica, posebno dermatofiti kao sto su T. rubrum i T. mentagrophytes,
glavni su uzro&nici onihomikoze, koja moZe zahvatiti i nokte na rukama i nogama. Klini¢ka prezentacija je razlicita, pri
¢emu je distalna lateralna subungvalna onihomikoza najées¢i oblik. Dostupne su razli¢ite dijagnosti¢ke metode za oni-
homikozu, pri ¢emu se direktna mikroskopija i kultivacija gljivica smatraju zlatnim standardom. Taéna i pravovremena
dijagnoza mora biti potvrdena mikoloskim ispitivanjem pre nego sto se zapocne terapija, jer je reinfekcija cesta, a teZi
slucajevi su manje podloZni odgovoru na lecenje. Topicka terapija se generalno preporucuje kao prvi izbor le¢enja kod
starijih pacijenata. Kada je sistemska terapija neophodna, terbinafin bi trebalo da bude lek prve linijje zbog manjeg
rizika od interakcija sa drugim lekovima. Nedavna istraZivanja su istakla znacajnu povezanost izmedu hroni¢ne venske
insuficijencije i onihomikoze, ali ograni¢en broj studija ukazuje na potrebu za daljim unapredenjem pridrZavanja smer-
nica za lecenje onihomikoze kod pacijenata sa hroni¢nom venskom insuficijencijom.

Klju¢ne reéi: onihomikoza; venska insuficijencija; hroni¢no oboljenje; nokti; periferno vaskularno oboljenje; mikoze;
terapija

Abstract

Onychomycosis is the most common fungal infection of the nails globally, characterized by discoloration and thicken-
ing of the affected nail plate. It is more frequently observed in patients with chronic venous insufficiency or periph-
eral vascular disease, due in-part to age-related changes and impaired circulation. A variety of fungi, predominantly
dermatophytes such as Ttichophyton rubrum and T. mentagrophytes, are the primary causative agents, affecting both
fingernails and toenails. The clinical presentation is polymorphic, with distal lateral subungual onychomycosis being
the most prevalent subtype. Several diagnostic methods are available, with direct microscopy and fungal culture
remaining the gold standard. Confirming the diagnosis through mycological examination is essential prior to initiating
treatment, as reinfection is common and advanced cases often show poor therapeutic response. In elderly patients,
topical therapy is generally preferred as the first-line treatment. When systemic therapy is indicated, terbinafine is the
agent of choice due to its lower risk of drug interactions. Recent research has demonstrated a significant association
between chronic venous insufficiency and onychomycosis; however, the limited number of studies emphasizes the
need for improved guideline adherence in managing onychomycosis in this patient population.

Key words: Onychomycosis; Venous Insufficiency; Chronic Disease; Nails; Peripheral Vascular Diseases; My-
coses; Drug Therapy

© 2024 The Serbian Association of Dermatovenereologists 63



Serbian Journal of Dermatology and Venereology 2024; 13 (2): 63-78.

Banjac J, et al.
Onihomikoza i hroni¢na venska insuficijencija

Uvod

Hroni¢na venska bolest (HVB) i onihomi-
koza noktiju na stopalima (OM) predstavijaju
znacajne zdravstvene probleme &ija ucestalost
raste sa godinama, ¢esto negativno uticuci NA
kvalitet Zivota pacijenata [1]. Brojne studije su
potvrdile da se promene na noktima stopala
Cesto javljaju kod pacijenata sa HVB, pri Eemu
su takve promene zabeleZene kod vise od
83% obolelih, a onihomikoza je potvrdena u
vecini slu¢ajeva [1—3]. Manifestacije hroni¢ne
venske insuficijencije (HVI) na noktima ¢esto
mogu imitirati promene karakteristi¢ne za oni-
homikozu, uklju¢ujuéi zadebljale nokte tamne
boje sa prisutnom hiperplazijom lezista nokta
i ¢estom pojavom onihogrifoze. Pored toga, s
obzirom na to da su i onihomikoza i venska
insuficijencija ¢es¢e u starijoj populaciji, nije
retkost da se kod pacijenata sa HVI potvrdi
prisustvo gljiviéne infekcije noktiju [2].

Onihomikoza je gljiviéna infekcija odgo-
vorna za oko 50% svih bolesti noktiju [4, 5].
Globalna prevalencija iznosi 5,5%, dok se pro-
cenjuje da je u Sjedinjenim Ameri¢kim DrZa-
vama izmedu 2% i 14%, dok u Evropi varira od
0,5% do 24% [6, 7]. Infekcija moZe zahvatiti
bilo koju komponentu nokatne jedinice, uklju-
Cujuéi nokatnu plocu, matriks i posteljicu, kao
i okolnu koZu [8, 9]. Ova bolest je hroni¢na, ne
prolazi spontano i karakteriSe se zadeblja-
njem, lomljivo$¢u, diskoloracijom i odvajanjem
nokatne ploce [10—12]. Progresivne mikroan-
giopatske promene kapilara nokta usled HVI
mogu doprineti razvoju onihomikoze [13].

Procena je da HVI pogada oko 15% odra-
sle populacije, dok vecéina studija navodi ras-
pon izmedu 10% i 30%, pri ¢emu ucestalost
znacajno raste kod starijih osoba [13]. Ova
bolest obuhvata Sirok spektar klinickih mani-
festacija, od varikoznih vena i hroni¢nog bola
u donjim ekstremitetima do edema, kozZnih
promena i ulceracija [2]. Rizik od razvoja ven-
skog ulkusa tokom Zivota iznosi oko 1% kod
opSte populacije, dok je prevalencija do tri
puta vecéa kod osoba starije dobi [1]. U klini¢-
koj praksi je primec¢eno da ovi pacijenti ¢esto
imaju promene na noktima koje ukazuju na
prisustvo onihomikoze [14]. Lecenje onihomi-
koza stopala moZe biti izazovno zbog sporog
rasta noktiju, Sto zahteva produZeno lec¢enje,
smanjene penetracije topikalnih preparata i
visokog rizika od recidiva bolesti [10].

64

Introduction

Chronic venous disease (CVD) and toe-
nail onychomycosis (OM) are prevalent and
clinically significant conditions that increas-
ingly affect the aging population, often com-
promising quality of life [1]. Numerous studies
have reported a high frequency of toenail ab-
normalities among patients with CVD, with
over 83% exhibiting such changes, and ony-
chomycosis confirmed in the majority of cas-
es [1-3]. The nail alterations associated with
chronic venous insufficiency (CVI) may close-
ly resemble those seen in onychomycosis,
including thickened and darkened nails, hy-
perplastic nail bed, and onychogryphosis.
Given that shared risk factors — particularly
advanced age — coexistence of fungal infec-
tions in toenails of patients with CVI is not
uncommon [2].

Onychomycosis accounts for approxi-
mately 50% of all nail disorders [4, 5], with a
global prevalence of 5.5%. Prevalence rates
vary widely, ranging from 2-14% in the United
States and 0.5-24% in Europe [6, 7]. The in-
fection may involve any component of the nail
unit — nail plate, matrix, bed — as well as ad-
jacent skin [8, 9]. Onychomycosis is a chron-
ic, non-self-limiting condition, clinically char-
acterized by thickening, brittleness, discol-
oration, and onycholysis (separation of the
nail plate) [10-12]. In patients with CVI, pro-
gressive microangiopathic changes in the nail
capillaries may further contribute to suscep-
tibility to fungal nail infections [13].

CVI affects approximately 15% of the
adult population, with reported prevalence
ranging from 10-30% in most studies, and
significantly increasing with age [13]. The
clinical spectrum of CVI includes varicose
veins, chronic leg pain, edema, skin changes,
and venous ulcers [2]. The lifetime risk of ve-
nous ulceration is approximately 1% in the
general population but can be up to three
times higher among the elderly [1]. Clinical
observations suggest that patients with CVI
frequently present with nail changes sugges-
tive of onychomycosis [14]. Treatment of toe-
nail OM is often challenging due to slow nail
growth, prolonged treatment duration, limited
penetration of topical agents, and a high re-
currence rate [10].

Although onychomycosis is a benign and
treatable condition, it can substantially affect

© 2024 The Serbian Association of Dermatovenereologists
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lako je onihomikoza benigna i izleCiva
bolest, moZe znacajno uticati na svakodnev-
ni Zivot pacijenata. Pregledni ¢lanak studija
o njenom uticaju na kvalitet Zivota je pokazao
da ova infekcija moZe uzrokovati fizi¢ko oste-
¢enje, ogranic¢enu funkcionalnost, bol ili ne-
lagodnost, kao i socijalnu stigmatizaciju, pri
¢emu su psiholo$ki i psihosocijalni uticaj za-
belezeni kod ¢ak 92% kod obolelih pacije-
nata [17].

Etiopatogeneza i faktori rizika
Patogeni mikroorganizmi

Prema aktuelnim istraZivanjima, mikolos-
kim ispitivanjem je potvrdeno da priblizno 4%
pacijenata, bez obzira na prisustvo karakteri-
sti¢nih klini¢kih manifestacija, ima onihomiko-
zu noktiju stopala uzrokovanu dermatofitima
[10]. Uzro¢nici onihomikoze uklju¢uju derma-
tofite, nedermatofitne plesni (NDP) i kvasnice.
Vecinu dermatofitnih infekcija noktiju (60-70%)
izazivaju Trichophyton rubrum i Trichophyton
mentagrophytes, dok nedermatofitne budi
uklju¢uju vrste kao sto su Scopulariopsis bre-
vicaulis, Acremonium spp., Aspergillus spp.,
Fusarium spp., Alternaria alternata i Neoscyta-
lidium [9, 15, 16]. Onihomikoza izazvana kva-
snicama je najces¢e uzrokovana vrstama roda
Candida [15]. NDP vrste nisu sposobne da
razgrade keratin, te infekcija obi¢no nastaje
traumom, direktnim kontaktom sa zemljom i
biljkama ili kao sekundarna infekcija [4].

Kod dermatofitne onihomikoze, tinea pe-
dis se najcesce javlja kao predisponirajuci
faktor, a Zaias i saradnici su 1996. godine opi-
sali porodi¢ni obrazac prenosenja infekcije,
istiGu¢i genetsku predispoziciju za razvoj bo-
lesti [17]. Nedermatofitne onihomikoze su
oportunisti¢ke infekcije i tipicno se karakterisu
odsustvom interdigitalne infekcije. IzloZzenost
NDB moZe dovesti do razvoja onihomikoze u
prisustvu brojnih predisponirajuéih faktora,
kao Sto su visoke temperature i vlaZna sredina,
zatvorena obuca, hiperhidroza, deformiteti
noktiju i povrede noktiju koje se klini¢ki mani-
festuju kao asimetri¢ni obrasci hoda koji uti¢u
na nokatnu jedinicu [9, 18].

Faktori rizika

Brojni faktori rizika doprinose razvoju oni-
homikoze (Slika 1). Predisponirajuci faktori se

© 2024 The Serbian Association of Dermatovenereologists

patients’ quality of life. A systematic review
assessing its impact found that it contributes
to physical impairment, functional limitations,
pain or discomfort, and social embarrass-
ment, with psychological and psychosocial
distress reported in up to 92% of patients [17].

Etiopathogenesis and risk factors

Pathogenic organisms

Current research indicates that approxi-
mately 4% of patients — whether or not they
exhibit typical clinical signs — are confirmed
to have toenail onychomycosis due to der-
matophytes based on mycological testing
[10]. The main causative agents of onychomy-
cosis are dermatophytes, non-dermatophyte
molds (NDM), and yeasts. Among dermato-
phytes, Trichophyton rubrum and Trichophy-
ton mentagrophytes are responsible for 60—
70% of infections. Other pathogens include
NDMs such as Scopulariopsis brevicaulis,
Acremonium spp., Aspergillus spp., Fusarium
spp. Alternaria alternate, and Neoscytalidium
[9, 15, 16]. Yeast-related onychomycosis is
most commonly caused by Candida spp. [15].
NDMs are typically considered opportunistic
pathogens, as they lack the ability to degrade
keratin. Infections caused by NDMs are usu-
ally acquired via trauma, contact with soil or
plants, or develop as secondary infections [4].
Unlike dermatophyte infections, NDM ony-
chomycoses are rarely associated with con-
current interdigital tinea pedis. Risk of infec-
tion by NDMs increases with exposure to high
temperatures, humidity, hyperhidrosis, occlu-
sive footwear, and nail deformities — manifest-
ing clinically as asymmetric gait nail unit signs
[9, 18].

Tinea pedis is often a precondition to der-
matophyte onychomycosis. In 1966, Zaias et
al. described a possible hereditary compo-
nent, suggesting a genetic predisposition to
fungal nail infection [17].

Risk factors

Numerous risk factors contribute to the
development of onychomycosis (Figure 1).
These can be broadly grouped into three cat-
egories: genetic and non-modifiable risk fac-
tors, physical and environmental factors, and
medical conditions [19].
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Genetskii nepromenljivi
faktori rizika

Genetic and non-modifiable
risk factors

Predisponirajucifaktoii za
razvoj onihomikoze

Predisposing factors for the de-
velopment of onychomycosis

Fizickilekoloski faktori

Physical-environmental factors

!

Slika 1. Faktori rizika za razvoj onihomikoze

- Muski pol - Gojaznost
- Starijastarosnadob - Pusenje
- Autozomno dominantna genetska - Anomalije stopala i prstiju (hallux
predispozicija za distalnu subungual- valgus and hallux valgus interphalan-
nu onihomikozu geus)
- Nasledna rezistencija na protein C, - Trauma noktiju
protein S i aktivirani protein C - Atletska aktivnost
- Male sex - Obesity
- Older age v - Smokine
- Autosomal dominant genetic Patoloska stanja - Foot and toe anomalies (hallux
predisposition for distal subungual valeus and hallux valgus intemhala-
onychomycosis Medical neeus)
- Hereditary protein C5 protein S and conditions - Nail trauma
activated protein C resistance \ - Athletic activity
Dermatoloska stanja: Pacijentisa Drugi komorbiditeti Hroni¢na venska
- tinea pedis imunodeficijencijom ili - osteoartritis kolena isuficijencija
- lichen planus imunosupresijom: - dijabetes (posebno
- alopecija areata - HIV pozitivan sindrom dijabetickog Chronic venous
- ekcem - transplantacija bu- stopala) insufficiency
- kontaktni dermatitis brega - inflamatoma bolest \
- psorijaza - eritematozni lupus creva _—
peerl - hemodijalizzf Malignitet
Dermatological Other comorbidities 8
conditior?s: Patients with immuno- - knee osteoarthritis Malignancy
- tinea pedis deficiencies or under - diabetes (especially
- lichen planus immunosuppression: diabetic foot syndro-
- alopecia areata - HIV-positive me)
- eczema - renal transplant - inflammatory bowel
- contact dermatitis - lupus erythematous disease
- psoriasis - hemodialysis

Figure 1. Risk factors contributing to the development of onychomycosis

mogu svrstati u tri glavne kategorije: genetski i
nepromenljivi faktori rizika, fizi¢ki i ekoloski fak-
tori, kao i razna patoloSka stanja [19].

Medu faktorima rizika, vaskularna obolje-
nja kao $to su hroni¢na venska insuficijencija
i periferna vaskularna bolest (PVB) smatraju
se nezavisnim prediktorima onihomikoze
(OM) [2, 13, 20]. Veruje se da progresivne
mikroangiopatske promene u kapilarima nok-
ta doprinose nastanku OM [20]. Rezultati no-
vijih studija takode potvrduju povezanost iz-
medu onihomikoze i razvoja ulkusa kozZe kod

66

Among these, vascular diseases, including
chronic vascular insufficiency (CVI) and periph-
eral vascular disease (PVD), are considered
independent and significant predictors of ony-
chomycosis (OM) [2, 13, 20]. Progressive
microangiopathic changes in nail capillaries
due to vascular compromise are believed to
promote fungal colonization and infection [20].
Recent studies have also demonstrated a
strong association between onychomycosis
and the development of skin ulcers in patients
with CVI, identifying fungal nail infections as an

© 2024 The Serbian Association of Dermatovenereologists
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pacijenata sa HVI, ukazujuéi na njen znacayj
nezavisno od ve¢ dobro uspostavljenih fakto-
ra rizika poput vaskularnih bolesti, neuropati-
je i postojanja koznih bolesti [21, 22]. Ipak,
postoji mali broj radova u literaturi koji prou-
Cavaju ucestalost onihopatije i onihomikoze
kod ovih pacijenata. Saez de Ocariz i sarad-
nici ispituju¢i onihomikozu i negljivicne oni-
hopatije pacijenata sa venskim ulkusima
nogu, potvrdili su da je onihomikoza ¢e$ce
dokazana [3].

Etiopatogeneza onihomikoze kod pacije-
nata sa HVI

Etiopatogeneza kozZnih i promena na nok-
tima je kompleksna kod pacijenata sa HVI.
Venska hipertenzija uzrokuje smanjenje pro-
toka krvi kroz kapilare i smanjenje njihovog
broja, Sto rezultira patoloskim promenama u
njihovim zidovima [1]. Hemodinamicki pore-
mecaji mogu nastati kao posledica valvularne
insuficijencije ili venske opstrukcije [2]. Hipo-
perfuzija donjih ekstremiteta uzrokuje subop-
timalnu oksigenaciju i oslabljenu razmenu
hranljivih materija u stopalima [14]. Nedosta-
tak hranljivih materija i ishemija verovatno su
glavni uzroci poveé¢ane smrti ¢elija i smanje-
ne regeneracije tkiva [1]. Oslabljen dotok krvi
i lokalna hipoperfuzija dovode do makroan-
giopatije, mikroangiopatije, neuropatije i ul-
ceracija [10, 23]. Venska staza, edem i pro-
mene na koZi koje prate CVI i periferne vasku-
larne bolesti takode mogu narusiti prirodnu
zastitnu barijeru koZe i noktiju, omogucava-
juéi laksu penetraciju gljivica. Smanjen protok
krvi dodatno kompromituje lokalni imunski
odgovor u pogodenim podrucjima, olaksava-
juci kolonizaciju i opstajanje gljivica u nokat-
noj jedinici [24]. Gljiviéni enzimi sa proteoli-
tickom, keratinolitickom i lipoliti¢kom aktiv-
noséu pomaZu u razgradnji keratina u nokat-
noj plo¢i i pospesuju invaziju gljivica u nokat
[8]. Ovi faktori povecéavaju verovatnoc¢u glji-
vicne infekcije i smanjuju uspeh antimikoti¢ne
terapije [23].

Saez de Ocariz i saradnici su izvestili da
je prevalencija onihomikoze noznih noktiju kod
pacijenata sa CVI iznosila 36,11%, Sto je vise
u odnosu na opStu populaciju [3]. Dokazana
je znaCajna korelacija izmedu venskih i peri-
fernih vaskularnih bolesti i onihomikoze, Sto je
u skladu sa prethodnim istraZivanjima. U stu-
diji preseka iz 2005. godine koja je ukljucivala
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important contributing factor — independent of
other well-established risks such as vascular
disease, neuropathy, and existing skin disease
[21, 22]. However, the literature remains limited
regarding the frequency and distribution of
both onychopathy and onychomycosis in this
population. In a study by Saez de Ocariz et al.,
which investigated fungal and non-fungal nail
changes in patients with venous leg ulcers,
onychomycosis was confirmed in over a half of
the evaluated cases [3].

Etiopathogenesis of onychomycosis in pa-
tients with CVI

The development of skin and toenail ab-
normalities in CVD is complex. Venous hyper-
tension reducs blood flow through the capil-
laries and decreases capillary density, ulti-
mately causing pathological changes in ves-
sel walls [1]. These hemodynamic disruptions
may arise from valvular insufficiency or ve-
nous obstruction [2]. Impaired perfusion of
the lower limbs leads to suboptimal oxygena-
tion and diminished nutrient exchange, par-
ticularly in the feet [16]. Nutrient deficiency
and ischemia likely contribute to increased
cellular apoptosis and impaired tissue regen-
eration [1]. This compromised blood supply
and regional hypoperfusion can result in mac-
roangiopathy, microangiopathy, neuropathy,
and ulceration [10, 20]. In addition to circula-
tory impairment, venous stasis, edema, and
skin barrier damage — all characteristic of CVI
and PVD - disrupt the skin and nails’ natural
defenses, facilitating fungal invasion. The re-
duction in local blood supply also compro-
mises immune surveillance, enabling fungi to
persist within the nail bed [29]. Fungi contrib-
ute to this process through the secretion of
proteolytic, keratinolytic, and lipolytic en-
zymes, which degrade the nail plate’s keratin
structure and promote deep invasion [30, 31].
These pathophysiological mechanisms not
only increase susceptibility to fungal infec-
tions but also reduce the effectiveness of an-
tifungal treatments [20].

In a study by Saez de Ocariz et al., toe-
nail onychomycosis was diagnosed in 36.11%
of patients with CVI, a prevalence notably
higher than that observed in the general pop-
ulation [3]. A significant association between
venous and peripheral vascular disease and
onychomycosis has been consistently report-
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42 ambulantna pacijenta sa onihomikozom i
39 kontrolnih ispitanika, venska insuficijencija
je bila ¢es¢a u grupi pacijenata sa onihomiko-
zom nego u kontrolnoj grupi [13]. Takode pros-
pektivna epidemioloska studija iz 2000. godi-
ne sprovedena na 254 pacijenta u vaskularnoj
ambulanti pokazala je zna&ajnu povezanost
izmedu onihomikoze i periferne vaskularne
bolesti [25].

Klini¢ka slika

Hroni¢na ponavljana mikrotrauma nokta
dovodi do subungualne hiperkeratoze, oniho-
lize, paronihije, Beauovih linija, onihomadeze
i onihomikoze [23, 26]. Progresivne mikroan-
giopatske promene u kapilarama nokta iza-
zvane HVI, koje dovode do zadebljanja i za-
mucenja noktiju, mogu doprineti razvoju oni-
homikoze [27]. Uobicajeni klini¢ki znaci OM
ukljuc¢uju promenu boje nokta (Zuta, bela, gde
Jje gljivica gusta, braon ili mesavina svih boja),
odvajanje nokta od nokatne ploc¢e (oniholiza),
lomljivost, zadebljanje nokta i subungvalno
nakupljanje keratinskog materijala [9, 10, 18].
Infekcije izazvane NDP i kvasnicama izgleda-
ju kao Zutobela promena boje prac¢ena upa-
lom i gnojnim iscetkom, dok bakterijske pse-
udomonas infekcije mogu izazvati zelenu
prebojenost nokta [28]. Inficirani nokti, po-
sebno u slu¢aju sekundarnih bakterijskih in-
fekcija, mogu izazvati lokalni bol i paresteziju,
Sto moZe imati znaajne psihosocijalne po-
sledice [7].

Klini¢ka klasifikacija

Na osnovu obrasca zahvacenosti nokatne
jedinice, onihomikoza se moze klasifikovati u
pet podtipova: distalna lateralna subungvalna
onihomikoza (DLSO), superficijalna bela/crna
onihomikoza (SO), proksimalna subungvalna
onihomikoza (PSO), endoniks onihomikoza
(EO) i totalna distrofija noktiju (TD) [16, 19].
Pored toga, pacijenti mogu imati mesovite
oblike onihomikoze, najées¢e sa DLSO i SO,
kao i sekundarnu onihomikozu [4, 16, 29]. Naj-
c¢eSc¢i oblik onihomikoze je distalna subungval-
na forma, koja se ¢esc¢e javlja na noktima noz-
nih prstiju. Ukoliko se ne lece, svi ovi oblici
mogu dovesti do totalne distrofije nokta [30].
Primeri razli¢itih tipova onihomikoza su prika-
zani na Slici 1a—c.
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ed in previous studies. In a 2005 cross-sec-
tional study of 42 outpatients with onychomy-
cosis and 39 control subjects, venous insuf-
ficiency was significantly more frequent in the
affected group [13]. Similarly, a 2000 pro-
spective epidemiological study of 254 pa-
tients assessed in a vascular clinic confirmed
a strong correlation between onychomycosis
and PVD [32].

Clinical presentation

Chronic and repetitive microtrauma to the
nail can result in a variety of nail changes,
including subungual hyperkeratosis, onychol-
ysis, paronychia, Beau’s lines, onychomad-
esis, and ultimately onychomycosis [23, 26].
Progressive microangiopathic alterations in
nail capillaries due to CVI contribute to nail
thickening, increased opacity, and may fa-
cilitate fungal infection [27]. The typical clini-
cal features of OM include nail discoloration
(ranging from yellow, white, and brown to
mixed shades, depending on the fungal load),
onycholysis (separation of the nail plate from
the nail bed), brittleness, thickening of the nail
plate, and subungual scaling and debris ac-
cumulation [9, 10, 18]. Infections caused by
NDM and yeast often manifest as yellow-white
nail discoloration, accompanied by inflamma-
tory changes and sometimes purulent dis-
charge. In contrast, bacterial infections — most
notably by Pseudomonas aeruginosa — can
give the nail a greenish hue [28]. In cases
complicated by secondary bacterial infec-
tions, patients may experience pain, paresthe-
sia, and notable psychosocial impacts [7].

Clinical classification

Onychomycosis is clinically classified
into five main subtypes based on the pattern
of nail unit involvement: distal lateral subun-
gual onychomycosis (DLSO) - the most com-
mon type, especially on toenails, superficial
white/black onychomycosis (SO), proximal
subungual onychomycosis (PSO), endonyx
onychomycosis (EO), and total dystrophic
onychomycosis (TDO) [16, 19]. In addition,
patients may present with mixed patterns of
onychomycosis (MPO), most frequently com-
bining DLSO and SO, or with secondary ony-
chomycosis [4, 16, 29]. If left untreated, all
subtypes may progress to total nail dystrophy

© 2024 The Serbian Association of Dermatovenereologists



ORIGINALNI RAD/ORIGINAL STUDY

Serbian Journal of Dermatology and Venereology 2024; 13 (2): 63-78.

Slika 1. Klinicka prezentacija onihomikoze (a. Distalna lateralna subungualna onihomiko-
za, b. Totalna distrofija noktiju, c. Distalna onihomikoza)

Figure 1. Clinical presentation of onychomycosis (a. Distal lateral subungual onychomy-
cosis, b. Total dystrophic onychomycosis, c. Distal onychomycosis)

Dijagnoza i diferencijalna dijagnoza

Dijagnoza onihomikoze se moZe postaviti
na osnovu medicinske i socijalne anamneze
pacijenta, faktora rizika, klinickog pregleda i
dermoskopije, ali ovi podaci sami nisu dovoljni
za konacnu dijagnozu [7, 16]. Dijagnosti¢ki po-
stupak ukljuc¢uje mikoloSke testove uzoraka ko-
riste¢i konvencionalne metode poput mikrosko-
pije i kulture, kao i molekularne tehnike [30].
IstraZivanja pokazuju da prevalencija onihomi-
koze moZe varirati u zavisnosti od koris¢éene
dijagnosticke metode [10]. Antifungalni lekovi
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[30]. Examples of various clinical forms of
onychomycosis are shown in Figure 1a-c.

Diagnosis and differential diagnosis

Diagnosing onychomycosis requires a
comprehensive approach that includes pa-
tient medical history, risk factor assessment,
clinical examination, and dermoscopy. How-
ever, these methods alone are insufficient for
a definitive diagnosis [7, 16]. Confirmation re-
lies on mycological testing using convention-
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se mogu zadrZati u subungvalnim ostacima i
nokatnoj ploci, potencijalno prelazeci u kultiva-
cioni medijum, sto moZe inhibirati rast gljivica i
uticati na druge dijagnosticke testove [4, 7].

Mikroskopija kalijum-hidroksidom

Gljivice se mogu uociti mikroskopskim
ispitivanjem strugotina nokta tretiranih 5—40%
kalijum-hidroksidom (KOH) [7, 31]. KOH rastva-
ra keratin i ostatke, ¢ineci gljivicne strukture
potvrduje dijagnozu, ne pravi razliku izmedu
gljivica niti identifikuje specifi¢ni patogen [16].
Ovaj test niskog troska daje odmah rezultate,
sa senzitivno$éu 48—60% i specifi¢noséu iz-
medu 38% i 78% [8, 31].

Kultura na gljivice

Mikoloska kultura je jedina metoda koja
identifikuje mikroorganizam i potvrduje njegovu
vitalnost. Sabouraudov dektrozni agar, sa ciklo-
heksimidima ili bez njih, koristi se u laboratoriji
za rast dermatofita i NDP [7]. Glavni nedostaci
su duZe vreme kultivacije i sporiji proces identi-
fikacije patogena [30]. Kulture gljivica imaju do
40% laZzno negativnih rezultata, posebno kada
su delimi¢no primenjeni antifungalni tretmani [9,
31]. lako su kulture vrlo specifi¢ne (83—100%),
njihova osetljivost je niska (60—65%), skupe su,
a rezultati se ¢ekaju 2—4 nedelje [8, 31, 32].

Histopatologija

lako se mikroskopija i mikoloska kultura
smatraju zlatnim standardom za dijagnostiku
onihomikoze, njihov visok procenat lazno ne-
gativnih rezultata doveo je do primene preci-
znijih metoda poput histologije i PCR [9]. Hi-
stopatologija moZe otkriti kvasnice, spore, hife
i pseudohife, ali ne moZe identifikovati organi-
zam niti odrediti njegovu vitalnost. PAS bojenje
(Periodic acid schiff) ili bojenje Grokotovim
metenamin-srebrom zlatni su standardi za de-
tekciju gljivicnih elemenata, dok PCR i kultura
gljivica identifikuju gljivicu [7, 16]. Osetljivost
se kre¢e 82—88%, ali kombinovanjem PAS
boje i kulture osetljivost raste na 96% [8].

PCR test

PCR testiranje omoguc¢ava brzo i speci-
ficno amplifikovanje fragmenta gljivicne DNK
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al methods, such as microscopy and fungal
culture, in addition to more advanced molecu-
lar techniques [30]. The diagnostic yield can
vary significantly depending on the method
employed [10]. Importantly, prior antifungal
therapy may cause drug residue to accumulate
in the subungual debris and nail plate, poten-
tially interfering with culture growth and other
diagnostic tests [4, 7].

Potassium hydroxide (KOH) microscopy

KOH microscopy is a widely used initial
diagnostic tool. Nail scrapings are treated
with 5-40% potassium hydroxide (KOH),
which dissolves keratin and debris, enhancing
the visibility of fungal structures such as hy-
phae under the microscope [7, 8, 31]. While
this method confirms the diagnosis, it cannot
distinguish between types of fungi or identify
the specific pathogen [16]. This low-cost
screening test provides immediate results,
with reported sensitivity ranging from 48-
60%, and specificity between 38-78% [8, 31].

Fungal Culture

Fungal culture is the only method that
can identify the specific organism and con-
firm its viability. Sabouraud dextrose agar is
used for dermatophytes, while media without
cycloheximide are preferred to isolating non-
dermatophyte molds (NDM) [7]. The draw-
backs include long cultivation period (results
may take 2 to 4 weeks) [30]. Fungal cultures
have up to 40% false-negative rates, espe-
cially when antifungal treatments have been
partially used [9, 31]. While cultures are high-
ly specific (83—100%), their sensitivity is low
(60-65%), and they cost more than KOH mi-
croscopy [8, 31, 32].

Histopathology

Although fungal culture and microscopy
are considered the diagnostic gold standard,
their false-negative rates justify the use of histol-
ogy and PCR [9]. Histology enables the detec-
tion of yeast, spores, hyphae, and pseudohy-
phae, although it cannot assess organism viabil-
ity or determine the exact species. While the
Periodic acid-Schiff (PAS) or Grocott methen-
amine-silver (GMS) staining are the gold stand-
ards for detecting fungal elements, PCR and

© 2024 The Serbian Association of Dermatovenereologists



ORIGINALNI RAD/ORIGINAL STUDY

Serbian Journal of Dermatology and Venereology 2024; 13 (2): 63-78.

[8]. Molekularna dijagnostika nudi ve¢u oset-
ljivost i brZe rezultate u poredenju sa tradici-
onalnim kulturama gljivica [32]. Medutim, re-
zultati zasnovani na PCR-u se mogu razlikova-
ti u zavisnosti od tipa testa, kao Sto su konven-
cionalni PCR ili real-time PCR (qPCR) [10].
Zbog visokih troskova i ograni¢ene dostupno-
sti, ove tehnike se ne koriste Siroko u opstoj
praksi [8, 30].

Dermoskopija nokta

Dermoskopija noktiju je brza, neinvazivna
i efikasna metoda za razlikovanje onihomikoze
od drugih bolesti noktiju [8, 33]. Naj¢es¢i der-
moskopski obrazac je nazubljeni proksimalni
rub sa Siljcima u podrucju oniholize [6, 8]. Ta-
kode, moZe pomodi u identifikaciji optimalnog
mesta za uzimanje uzorka tokom mikoloskog
ispitivanja [8].

Diferencijalna dijagnoza

Onihomikoza moZe da imitira druge beni-
gne promene, uklju¢ujuéi promene na noktima
u sledec¢im stanjima: Onychodystrophia trauma-
tica, Psoriasis, Lichen planus, Paronychia chro-
nica, Pityriasis rubra pilaris, Pachyonychia con-
genita, Trachyonychia, Onychogryphosis, Onyc-
holysis idiopathica, Onychodystrophia medialis,
Melanonychia striata, Exostosis subungualis,
Verruca, Onychomatricoma, Scleroderma, Lu-
pus erythematosus, Pruritus, Tungiasis, Infecti-
ones bacteriales. Diferencijalna dijagnoza tako-
de uklju¢uje maligna stanja kao Sto su karcinom
skvamoznih ¢elija, kao i subungualni i amelano-
ti¢ni melanom [7, 8]. U ovim slu¢ajevima, empi-
rijska antifungalna terapija povecava rizik od
nepotrebnih neZeljenih efekata, ne dolazi do
poboljsanja, moZe ga ¢ak pogorsati i povecati
morbiditet i mortalitet [7].

Terapija onihomikoze

Onihomikoze je teSko leciti zbog ograni-
Ccene dostupnosti antifungalnih lekova, potre-
be za dugotrajnom terapijom i loSeg povere-
nja pacijenata [34]. Medu svim dermatomiko-
zama, ona je najteZa za le¢enje, uglavhom
zbog anatomije nokta i teskoc¢e prodora leko-
va u zaraZeno podrucje [23]. Obavezna je
preporuka potvrde dijagnoze pre pocetka le-
¢enja, posebno sistemskom terapijom
[35—37]. Empirijski oralni antifungalni lekovi

© 2024 The Serbian Association of Dermatovenereologists

fungal culture can identify the fungus [7, 16].
Sensitivity ranges from 82-88% when used
alone, but combining PAS stain and fungal cul-
ture can raise sensitivity to 96% [8].

PCR

PCR enables the rapid and specific ampli-
fication of fungal DNA fragments [8]. Compared
to traditional fungal cultures, molecular diag-
nostics provide higher sensitivity and faster
turnaround times [32]. However, PCR results
may vary depending on the specific method
used, such as conventional PCR or real-time
PCR (gPCR) [10]. Despite their advantages,
high costs and limited accessibility restrict their
use in routine clinical practice [8, 30].

Nail Dermoscopy

Nail dermoscopy is a noninvasive, quick,
and effective technique for differentiating ony-
chomycosis from other nail disorders [8, 33].
The most characteristic dermoscopic finding
is a jagged proximal edge with spikes extend-
ing in the onycholytic area [6, 8]. Dermos-
copy also facilitates precise sample collection
by identifying optimal areas for mycological
sampling [8].

Differential diagnosis

Onychomycosis can mimic other benign
conditions, including nail changes in traumat-
ic onychodystrophy, psoriasis, lichen planus,
chronic paronychia, pityriasis rubra pilaris,
pachyonychia congenita, trachyonychia, ony-
chogryphosis, idiopathic onycholysis, median
nail dystrophy, melanonychia striata, subun-
gual exostosis, verruca, onychomatricoma,
scleroderma, lupus erythematosus, scabies,
tungiasis, and bacterial infections. Differential
diagnosis also includes malignant conditions
such as squamous cell carcinoma, and sub-
ungual and amelanotic melanoma [7, 8]. Em-
pirical antifungal treatment in such cases may
not only be ineffective but also delay proper
diagnosis and management, potentially in-
creasing morbidity and mortality [7].

Treatment approach for onychomycosis

Onychomycosis remains one of the most
difficult dermatomycoses to treat, primarily
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su pokazali otpornost kod nekih pacijenata
[16, 38]. Najcescéi ishodi u studijama o oniho-
mikozi su klini¢ko i mikolosko izle¢enje. Kli-
ni¢ko izle¢enje odnosi se na normalan nokat
bez znakova gljivic¢ne infekcije, Sto je najvaz-
nije za pacijente. IzleCenje podrazumeva ne-
gativnu kulturu i negativnu direktnu mikrosko-
piju. Potpuno izle¢enje obuhvata oba, a leka-
ri ga ¢esto uopotrebljavaju za procenu uspes-
nosti leCenja [16].

Topikalna antimikoti¢na terapija

Topikalna antifungalna terapija uklju¢uje
lakove za nokte, rastvore i druge topikalne pre-
parate [39]. Nokti su generalno prodorniji za
antifungalne lekove u vodenim formulacijama,
a lak za nokte ne ometa znacajno prodor, sto
omogucava pacijentima da sakriju onihomiko-
zu tokom le¢enja. Topikalni tretmani nude ni-
sku sistemsku izloZenost i minimalne nuspo-
jave, ali obi¢no imaju nisku efikasnost, bilo da
se koriste samostalno ili kao adjuvantna tera-
pija [8, 16]. Koncentracija leka u tkivu zavisi u
velikoj meri od propustljivosti topi¢kog sred-
stva, zbog ¢ega je poboljSanje transungual-
nog isporucivanja kljuéno za razvoj novih tre-
tmana [17]. PridrZavanje terapije moZe biti
problem zbog dugog trajanja le¢enja (48 ne-
delja) i ¢estih aplikacija [40]. Nuspojave su
minimalne i obi¢no se svode na lokalne reak-
cije poput crvenila ili peckanja [31].

Broj FDA odobrenih topikalnih antifungal-
nih lekova je bio ograni¢en zbog poteskoca
u penetraciji kroz nokatnu plo¢u. Do 2014.
godine, ciklopiroks 8% lak je bio jedini odo-
bren topicki tretman za OM [16]. Godine 2014.
FDA je odobrila efinakonazol 10% i tavaborol
5% rastvore, koji su pokazali bolji prodor u
nokat nego ciklopiroks. Metaanaliza je poka-
zala da je efinakonazol imao najvecéu verovat-
nocu izle¢enja, u poredenju sa oralnim itra-
konazolom [16].

Sistemska antimikoti¢na terapija

Sistemska terapija se ¢esto koristi za le-
c¢enje onihomikoze zbog njihove dostupnosti,
visoke efikasnosti i relativno niske cene [9, 19].
Medutim, koncentracija leka koja dospeva do
inficiranog mesta je ograni¢ena zbog loSe cir-
kulacije krvi do nokatnog lezZista [41]. Oralne
terapije se smatraju zlatnim standardom za
umerenu do tesku onihomikozu, jer pruZaju
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due to limited drug penetration through the
nail plate, slow nail growth, which prolongs
treatment duration, and poor patient adher-
ence to long-term therapy protocols [23, 34].
Given these challenges, confirming the diag-
nosis before initiating therapy, especially sys-
temic treatment, is strongly recommended
[35-37]. Empirical use of oral antifungals can
lead to resistance with some patients [16, 38].
The primary goals of treatment are clinical
and mycological cures. Clinical cure refers to
restoration of normal-appearing nail with no
visible signs of fungal infection, which is often
the most relevant outcome for patients. My-
cological cure implies negative findings on
both culture and direct microscopy. Complete
cure is a combination of both clinical and my-
cological cure, typically used as the endpoint
in clinical trials and to assess overall treat-
ment success [16].

Topical antifungal treatment options

Topical antifungal therapies include nail
lacquers, solutions, and other external agents
designed to act locally on the infected nail
unit [39]. Water-based formulations are gener-
ally more effective due to better nail perme-
ability, and the use of cosmetic nail polish
does not significantly impede antifungal pen-
etration, allowing for aesthetic concealment
during therapy. Topical treatments are associ-
ated with low systemic absorption and mini-
mal side effects, but their efficacy is limited
whether used alone or as an adjuvant [8, 16].
Drug concentration in the tissue depends
heavily on the permeability of the topical
agent, making improved transungual delivery
a key focus for developing new treatments
[17]. One major drawback is the lengthy treat-
ment duration — typically 48 weeks — and the
need for frequent applications, which can
negatively affect patient adherence [40]. Side
effects are usually mild and localized, such
as erythema or burning sensations [31].

Until 2014, ciclopirox 8% nail lacquer was
the only FDA-approved topical treatment for
OM [16]. Subsequently, efinaconazole 10%
solution and tavaborole 5% solution were ap-
proved, offering superior nail penetration and
improved efficacy. A recent meta-analysis
found efinaconazole to have the highest cure
probability among topical agents, with effi-
cacy comparable to oral itraconazole [16].
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najefikasniji tretman. Tri osnovna oralna leka
su terbinafin, itrakonazol i flukonazol. Cesto je
potrebno produZeno kori§éenje zbog njihove
ograni¢ene bioraspoloZivosti i izazova u odr-
Zavanju adekvatnih koncentracija leka u no-
katnom krevetu [31].

Terbinafin

Terbinafin se dozira u koli¢ini od 250 mg
dnevno za sest nedelja u slu¢aju infekcija na
rukama i 12 nedelja za infekcije na stopalima
[16, 19]. Stope potpunog izleGenja su 59% i
38%, a stope mikoloskog izleCenja su 79% i
70% [9]. Potencijalne nuspojave su blage i
ukljucuju glavobolje, osipe, gastrointestinalne
simptome, a retko i hepatotoksi¢nost [19, 42].
Terbinafin se moZe primeniti kao pulsna tera-
pija kao off-label opcija za le¢enje onihomiko-
ze, sto moZe biti isplativo i poboljsati pacijen-
tovu uskladenost sa terapijom [7, 43]. Konti-
nuirana terapija terbinafinom ima sli¢nu efika-
snost kao i pulsna terapija, iako su neka istra-
Zivanja pokazala superiornost kontinuirane
terapije u odnosu na pulsnu za onihomikozu
noktiju na stopalima [8].

Pregledni ¢lanak iz 2020. godine koji je ana-
lizirao 30 studija uporedujuci kontinuirane i pul-
sne reZime terbinafina, nije pronasao znacajne
razlike u stopi mikoloskog izleGenja [44]. Takode,
Cochrane metaanaliza iz 2017. godine kojom je
obuhvacéeno 48 randomizovanih kontrolisanih
ispitivanja sa 10.200 ucesnika zakljucCila je da
terbinafin dovodi do visih stopa klini¢kog i miko-
loskog izle¢enja u poredenju sa drugim terapij-
Skim opcijama za onihomikozu stopala [8].

Itrakonazol

Itrakonazol se obi¢no dozira u pulsnom
reZimu (jedna nedelja sa 400 mg dnevno, na-
kon Cega sledi tri nedelje pauze), osam nede-
lja za onihomikozu noktiju na rukama i 12 ne-
delja za onihomikozu na stopalima [25]. Itra-
konazol se moZe primeniti i u kontinuiranom
reZimu od 200 mg dnevno tokom 12 nedelja.
Studije koje su ocenjivale oralnu primenu itra-
konazola pokazale su stopu izleGenja 46 —69%
[16]. Potencijalne nuspojave ukljucuju glavo-
bolju, infekcije gornjih respiratornih puteva,
gastrointestinalne simptome, hipertrigliceride-
miju, povisene transaminaze, a retko i perifer-
nu neuropatiju i hepatitis [9, 19].
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Oral antifungal treatment options

Systemic antifungal agents remain the
gold standard for treating moderate to severe
onychomycosis due to their availability, supe-
rior efficacy, and affordability [9, 19]. How-
ever, the drug concentration that reaches the
infected site is limited by poor vascularization
of the nail bed [41]. The three most common-
ly used oral antifungals are terbinafine, itra-
conazole, and fluconazole. Because bioavail-
ability is limited, long treatment courses are
often required to achieve adequate drug con-
centrations in the nail bed [31].

Terbinafine

Terbinafine is typically administered at
250 mg daily for 6 weeks (fingernails) and 12
weeks (toenails) [16, 19]. The complete cure
rates are 59% for fingernails and 38% for toe-
nails, and the mycologic cure rates are 79%
for fingernails and 70% for toenails [9]. Poten-
tial side effects are generally mild and include
headache, rash, gastrointestinal disturbanc-
es, and rare hepatotoxicity [19, 42]. Pulse
therapy with terbinafine, though off-label, is
sometimes used to reduce cost and improve
compliance [7, 43]. While some studies sug-
gest continuous regimens may be more ef-
fective, particularly for toenail infections, over-
all outcomes are similar [8].

A 2020 systematic review of 30 studies
found no significant differences in mycologi-
cal cure rates between continuous and pulsed
terbinafine regimens [44]. Likewise, a 2017
Cochrane meta-analysis involving 48 rand-
omized controlled trials and 10,200 partici-
pants concluded that terbinafine yielded
higher clinical and mycological cure rates
than other oral antifungals for toenail ony-
chomycosis [8].

Itraconazole

Iltraconazole is administered either as
pulse therapy (400 mg/day for 1 week, fol-
lowed by 3 weeks off, repeated for 8 weeks
for fingernails and 12 weeks for toenails),or as
continuous therapy (200 mg/day for 12 weeks)
[25]. Clinical studies have reported mycolog-
ical cure rates between 46% and 69% [16].
Itraconazole is generally well tolerated, al-
though potential side effects include head-
ache, upper respiratory tract infections, gas-
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Metaanaliza iz 2019. godine koja je obu-
hvatila 26 randomizovanih kontrolisanih ispi-
tivanja (n = 8.136) pokazala je da kontinuirana
primena oralnog terbinafina ili itrakonazola
imaju znacajno visu stopu mikoloskog izlece-
nja u poredenju sa topikalnim preparatima
[45]. U randomizovanoj studiji sa jednom sle-
pom probom koja je obuhvatila 101 pacijenta
starijeg od 60 godina, kontinuirani terbinafin
kao i pulsni itrakonazol postigli su vise od
60% izlecenja i klinicke efikasnosti nakon 18
meseci, bez znaCajnih razlika izmedu grupa
[7]. Ostale metaanalize ukazuju da terbinafin
(250 mg dnevno) i pulsni itrakonazol (400 mg)
nadmasuju oralni flukonazol i druge lokalne
terapije, pri ¢emu je oralni terbinafin najefika-
sniji [16, 45].

Flukonazol

Flukonazol je odobren za lecenje oniho-
mikoze u Evropi i Kini, dok se u SAD koristi
off-label [9, 19]. Doza je 150 mg nedeljno to-
kom 6-9 meseci, odnosno 12-18 meseci.
Zbog kratkotrajne koncentracije leka u nokti-
ma, neophodna je duZa primena terapije [7].

Terapija laserom

Vecéina lasera koristi princip selektivne
fototermolize [8]. Od 2012. godine FDA je odo-
brila &etiri sistema lasera (1064 nm Nd:YAG
laseri, kako kratkopulsni tako i Q-switched la-
seri, ugljen-dioksidni laseri i diodni laseri 870,
930 nm) i koriste se zbog kratkog vremena
tretmana i manji broj tretmana koji je potreban
[9, 16]. Medutim, klini¢ke studije nisu pokaza-
le znacajno bolje rezultate od trenutnih lokal-
nih i sistemskih antifungalnih terapija u potpu-
nom izle¢enju onihomikoze [16]. Laser terapi-
je su sigurne, ali skupe, i mogu se razmotriti
kod pacijenata kod kojih su sistemski antifun-
galni lekovi kontraindikovani ili kao deo kom-
binovane terapije [46].

Proceduralni tretmani

Procedure poput debridmana, skraéivanja
inficiranih noktiju, avulzije ili matriksektomije
mogu se razmotriti kod pacijenata sa recidi-
vom onihomikoze [16]. KeratolitiCki agensi kao
Sto su urea, salicilna kiselina, mlec¢na kiselina
i papain mogu poboljsati unos topikalnih anti-
fungalnih agensa u nokte [8]. Studije koje su
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trointestinal disturbances, hypertriglyceri-
demia, elevated transaminases, and rarely,
peripheral neuropathy and hepatitis [9, 19].
A 2019 meta-analysis of 26 randomized
controlled trials (n = 8,136) concluded that
oral terbinafine and oral itraconazole result in
significantly higher mycological cure rates
than topical therapies [45]. Additionally, a
single-blind, randomized trial of 101 elderly
patients (=60 years) showed that both con-
tinuous terbinafine and pulse itraconazole
achieved >60% mycological cure and clinical
efficacy at 18 months, with no statistically sig-
nificant differences between groups [7]. Oth-
er meta-analyses confirm that terbinafine (250
mg daily) and pulsed itraconazole (400 mg/
day) outperform oral fluconazole and topical
therapies, with terbinafine considered the
most effective oral agent overall [16, 45].

Fluconazole

Fluconazole is approved for treating ony-
chomycosis in Europe and China, while it is
used off-label in the US [9, 19]. The typical
regimen is 150 mg weekly for 6—-9 months (fin-
gernails) and 12-18 months (toenails). Due to
its short residual concentration in the nail,
prolonged treatment durations are required
to achieve therapeutic efficacy [7].

Laser therapy

Most lasers use the principle of selective
photothermolysis [8]. Since 2012, the four
FDA-approved laser systems (1064 nm
Nd:YAG lasers (short-pulsed and Q-switched),
carbon dioxide lasers, and diode lasers (870
and 930 nm) have been utilized due to short
treatment sessions and fewer total treatments
[9, 16]. However, clinical studies have not
demonstrated superior efficacy compared to
conventional topical or oral antifungal thera-
pies for complete resolution of onychomyco-
sis [16]. Laser therapy is considered safe but
expensive, and may be suitable for patients
cannot tolerate systemic antifungal agents or
as part of combination therapy [46].

Procedural treatments

Procedural interventions such as nail de-
bridement, trimming of infected nail plates,
partial or total avulsion, and matrixectomy can
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uporedivale terbinafin kao monoterapiju vs.
prethodni debridman, pokazale su bolje rezul-
tate sa debridmanom noktiju na stopalima [7].
Studija koja je istraZivala efekte debridmana u
poredenju sa debridmanom uz topi¢ku anti-
fungalnu terapiju, pokazala je da kombinovana
terapija dovodi do zna¢ajnog mikoloskog izle-
cenja od 76,7%, dok nije bilo mikoloskog izle-
¢enja samo sa debridmanom [16].

Specificnosti terapije kod starijih odraslih

Hroni¢na venska insuficijencija koja je
povezana sa onihomikozom, ¢esto se javlja u
starijim populacijama, a njena u¢estalost raste
sa godinama [18]. Postoji mali broj navoda u
literaturi koji procenjuju efikasnost i sigurnost
antifungalnih lekova kod starijih pacijenata [8,
34]. Sistematska terapija ima ograni¢enu efika-
snost kod ovih pacijenata, a komorbiditeti zah-
tevaju razmatranje alternativnih tretmana poput
keratolitika. ltrakonazol je pokazao stopu izle-
¢enja od svega 25%, u poredenju sa uobicaje-
nih 60-70%, Sto je verovatno rezultat deforma-
cija noktiju koje oteZavaju penetraciju leka.
Stoga, pre nego Sto se zapoc¢ne antimikoticna
terapija onihomikoze kod pacijenata sa HVI, po-
sebno kod starijih osoba, vazno je priznati mo-
gucnost suboptimalnih rezultata [2]. Ovi paci-
jenti imaju specifi¢ne faktore rizika koji ih pre-
dodreduju za los odgovor na antifungalnu tera-
piju, ukljucujuci spor rast noktiju, rekurentnu
onihodistrofiju i poveéanu prevalenciju PVB [7].
Zbog toga, topikalni i sistemski antifungalni le-
kovi treba da se koriste u opstoj populaciji, ali
terapija treba da traje duZe. Lokalna terapija se
preporucuje kao prva linija leCenja za starije
pacijente sa ograni¢enim zahvatanjem noktiju.
Za pacijente kojima je potrebna sistemska tera-
pija, terbinafin je lek izbora zbog niZzeg potenci-
jala za interakcije sa lekovima, dok se itrakona-
zol moZe primeniti za kandidijalnu onihomikozu,
uzimajuci u obzir moguce interakcije. U odre-
denim situacijama, hemijska avulzija nokta ili
mehanicki debridman mogu biti prikladniji [34].

Zakljucak

Onihomikoza je gljivi¢na infekcija nokta
koja uzrokuje promenu boje i zadebljanje za-
hvacenih noktiju. Studije pokazuju povezanost
izmedu povrsinske venske insuficijencije i oni-
homikoze. Ona je ¢e$¢a kod pacijenata sa HVI
ili PVB zbog nekoliko faktora koji doprinose
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be effective adjuncts, especially in cases of
onychomycosis recurrence [16]. The use of
keratolytic agents, including urea, salicylic
acid, lactic acid, and papain, has been shown
to enhance topical antifungal penetration into
the nails [8]. Studies comparing terbinafine
monotherapy to terbinafine proceeded by de-
bridement have shown improved therapeutic
outcomes with the addition of debridement
[7]. Furthermore, one clinical trial demon-
strated that combined debridement and topi-
cal antifungal therapy achieved 76.7% myco-
logical cure, whereas debridement alone
yielded no significant mycological cure [16].

Therapeutic considerations in elderly pati-
ents

Chronic venous insufficiency (CV), a con-
dition increasingly prevalent in aging popula-
tions, is frequently associated with onychomy-
cosis [18]. However, limited data are available
regarding the efficacy and safety of antifungal
therapy in the elderly [8, 34]. Systemic anti-
fungal treatment in this population is often
complicated by comorbidities, necessitating
consideration of alternative treatments such
as keratolytics. Itraconazole showed only 25%
cure rate in elderly patients, compared to the
typical 60-70% observed in younger popula-
tions, likely due to nail deformities impeding
drug penetration. Therefore, it is essential to
acknowledge the potential for suboptimal out-
comes before initiating antifungal treatment
for onychomycosis in patients with CVI, par-
ticularly older individuals [2]. These patients
have specific risk factors predisposing them
to poor response to antifungal therapy, includ-
ing slow nail growth, recurrent nail dystrophy,
and increased prevalence of PVD [7]. There-
fore, topical and systemic antifungals should
be used in the general population, but thera-
py should be extended. Topical therapy is
preferred as the first line treatment in older
adults with limited nail involvement. When
systemic therapy is required, terbinafine is
favored over azoles due to its lower risk of
drug-drug interactions. Itraconazole may still
be considered for candida-associated infec-
tions, though careful monitoring is essential.
In selected cases, chemical nail avulsion or
mechanical debridement may be more suit-
able [34].
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nastanku bolesti. Dermatofiti su najé¢eséi glji-
viéni uzro¢nici onihomikoze. Mikroskopija i
mikoloSke kulture se smatraju zlatnim standar-
dom u dijagnostici onihomikoze, iako visoki
nivoi laZno negativnih rezultata zahtevaju upo-
trebu preciznijih metoda. Uprkos hroni¢nom i
benignom klinickom toku, onihomikoze karak-
terisu visoke stope reinfekcija i recidiva Cak i
nakon dugotrajnog le¢enja. Znacajan broj sta-
rijih pacijenata koristi viSestruke terapije leko-
vima zbog razli¢itih komorbiditeta. Zbog toga
je topi¢ka terapija obic¢no preferisana opcija
le¢enja za ovu specificnu grupu. Kada je si-
stemsko le¢enje neophodno, oralni terbinafin
treba da bude izbor prvog reda, jer nosi manji
rizik od interakcije sa drugim lekovima u po-
redenju sa azolima.

Dostupne preporuke za le¢enje onihomi-
koze kod pacijenata sa HVI nude vrlo ograni-
¢en uvid u ovakve specijalne slu¢ajeve. Ne-
dostaju dobro kontrolisane studije koje bi
pomogle u donosenju odluka o le¢enju u ova-
kvim grupama, pa je potrebno dalje istraZiva-
nje kako bi se procenila povezanost izmedu
onihomikoze noktiju i HVI. Buduéa istraZivanja
trebalo bi da se fokusiraju na uspostavljanje
robustno dizajniranih klini¢kih ispitivanja u ra-
zli¢itim populacijama pacijenata, kako bi se
dalje istraZile nove terapije i utvrdile optimalne
i standardizovane smernice za kombinovanu
terapiju.
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SaZetak

Uvod. Eritrodermijski pemfigus foliaceus predstavija autoimunsko bulozno oboljenje uzrokovano autoantitelima na
proteine dezmozoma. OSteéenje epidermalne barijere i imunosupresija su faktori rizika za razvoj eczema herpeticum.
Prikaz slucaja. Zena, 70 godina, sa eritrodermijom koZe i brojnim erozijama, ranije lecena od ekcema, a 2019. go-
dine ucinjena je histerektomija usled maligne neoplazme uterusa. Histopatolo$ki nalaz biopsije koZe leda: hroni¢ni
spongioti¢ni dermatitis. Direktnim imunofluorescentnim pregledom uoceni su intraepidermalni, intercelularni depo-
ziti IgG i C3. U krvi su detektovana pemfigusna antitela, eozinofilija i povisena koncentracija IgE. MSCT pretrage i
tumorski markeri su bili uredni. Usled neefikasnosti terapije metilprednizolonom, ordinirana je pulsna kortikostero-
idna terapija, nakon ¢ega se uocava pojava vezikula i Zu¢kastomrkih krusti na koZi leve polovine lica. Klini¢ki je di-
jagnostikovan eczema herpeticum i ordinirana parenteralna terapija aciklovir amp. (500 mg/8 h tokom 14 dana) i
levofloksacin amp. (1 g tokom 10 dana) sa potpunom regresijom promena. Zakljuéak. Parenteralna i promptna te-
rapija aciklovirom je osnova lecenja.

Kljuéne reci: pemfigus; autoimuna oboljenja; ekcem; Kaposijeva vari¢eliformna erupcija; dijagnoza; faktori rizika; terapija

Abstract

Introduction. Erythrodermic pemphigus foliaceus is a rare autoimmune blistering disease characterized by au-
toantibodies targeting desmosomal proteins. Eczema herpeticum affects individuals with impaired skin barriers or
immunosuppression, often complicating pre-existing skin conditions. Case Report. We present a case of a 70-year-
old woman with erythroderma and skin erosions, previously treated for generalized eczema. Her medical history
included hysterectomy for uterine neoplasia in 2019. Skin biopsy revealed chronic spongiotic dermatitis, and direct
immunofluorescence demonstrated intracellular and intradermal IgG and C3 deposits. Serological analysis con-
firmed pemphigus antibodies, along with eosinophilia, and elevated IgE levels. Computed tomography and tumor
markers excluded underlying malignancy. After inadequate response to methylprednisolone, the patient underwent
pulse corticosteroid therapy. Subsequently, vesicles and crusts developed on her face, leading to a diagnosis of
eczema herpeticum. She was treated with intravenous acyclovir (500 mg every 8 hours for 14 days) and oral levo-
floxacin (1 g daily for 10 days), resulting in complete resolution of the lesions. Conclusion. Prompt recognition and
treatment of eczema herpeticum with intravenous acyclovir are essential for favorable outcomes.

Key words: Pemphigus; Autoimmune Diseases; Eczema; Kaposi Varicelliform Eruption; Diagnosis; Risk Factors; Drug
Therapy

Uvod Introduction

Pemphfigus folicaeus (PF) je autoimunsko Pemphigus foliaceus (PF) is a rare au-
oboljenje koje se karakterise pojavom bula i ero- toimmune blistering disease characterized by
Zija na eritematoznoj osnovi od kojih su pojedine the development of superficial blisters, ero-
pokrivene krustama najpre na koZi skalpa, lica, sions, scaling, and crusting on an erythema-
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gornjih delova trupa, a kasnije tokom disemina-
cije i na ostalim delovima tela sa terminalnim
razvojem eksfolijativne eritrodermije. Zahvace-
nost sluznica je veoma retka, a promene su ¢esto
pracenje oseCajem peckanja i bola. Pemphigus
erythematosus (PE) ili Sener-Usher syndrom
predstavlja podtip PF koji odlikuje pojava erozija
prekrivenih ljuspama i krustom u fotoeksponira-
nim zonama (skalp, lice, gornji delovi trupa). Ali,
istovremeno sa razvojem ovih lezija mogu biti
prisutne i lezije nalik lupusu. Sve navedene pro-
mene se pogorsavaju prilikom fotoekspozicije, a
80% pacijenata sa PE mogu imati pozitivan lupus
bind test [3]. Incidencija PF-a u Aziji, Evropi,
Severnoj Americi i JuZnoj Africi iznosi od 0,5—
1/100.000, dok je znaCajno visa u delovima Juz-
ne Amerike i Severne Afrike [4]. Pojava bolesti u
porodicama je retka, ali je uo¢ena veca preva-
lencija u odredenim etnic¢kim grupama, narocito
medu Askenazi Jevrejima, Sto je povezano sa
genetskim faktorima, posebno HLA DRB1*0402
genotipom [1]. U patogenezi PF-a ulogu imaju
autoantitela protiv komponenti dezmozoma, Sto
dovodi do akantolize, formiranja subepidermalnih
rascepa i bula. Kod PF-a dominantna su autoan-
titela za dezmoglein 1 (Dsg 1), Sto rezultira lezi-
Jjama uglavnom na koZi, dok je zahvatanje sluzni-
ca izuzetno retko zbog niske koncentracije Dsg
1 u mukoznim tkivima. Dijagnoza se potvrduje
histopatoloskim pregledom, koji pokazuje sup-
kornealnu akantolizu, direktnom imunofluores-
cencijom, koja otkriva intercelularne intraepider-
malne depozite IgG i C3 pretezno u povrsinskim
slojevima epidermisa i seroloskim testovima koji
odreduju titar pemfigusnih antitela [1, 2]. Pemfigus
pripada grupi dermatoza sa oste¢enjem epider-
malne barijere, a uobi¢ajene komplikacije su bak-
terijske i virusne infekcije koZe. Termin KaposSijeva
vari¢eliformna erupcija obuhvata vezikulozne
erupcije koZe izazvane herpes simplex virusom
tip 1i 2, Varicela zoster virusom (VZV), Coxsackie
A16 i poksvirusima kod pacijenata sa hroni¢nim
dermatozama. Termin eczema herpeticum se od-
nosi na virusne superinfekcije uzrokovane HSV
kod pacijenata sa atopijskim dermatitisom [5].
Veoma retko, kao komplikacija eritrodermij-
skog pemfigusa, moZe se javiti Kaposijeva vari-
Celiformna erupcija (eczema herpeticum). Ovo je
potencijalno Zivotno ugroZavajuce stanje koje se
uglavnom javija u detinjstvu, ali su zabeleZeni slu-
Cajevi i kod odraslih. Najcesc¢e se javlja na koZi
sa oste¢enjem epidermalne barijere, a opisana
je kao komplikacija atopijskog dermatitisa, der-
matitis herpetiformis-a, mycosis fungoides-a,
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tous base. The disease typically begins on
the scalp, face, and upper trunk, with subse-
quent progression to other parts of the body,
potentially culminating in exfoliative erythro-
derma. Mucosal involvement in PF is uncom-
mon, and patients often report burning sensa-
tions and pain associated with skin lesions [1,
2]. A distinct variant of PE - also known as
Senear-Usher syndrome - is defined by ero-
sions covered with scales and crusts, pre-
dominantly in sun-exposed areas such as the
scalp, face, and upper trunk. In some cases,
discoid lupus erythematosus-like lesions may
coexist. These lesions typically worsen with
ultraviolet exposure, and up to 80% of pa-
tients with PE may demonstrate a positive
lupus band test [3]. The disease usually man-
ifests in individuals between the fourth and
sixth decades of life. The incidence of PF
ranging from 0.5 to 1 per 100,000 people in
Asia, Europe, North America, and South Af-
rica, but is significantly higher in parts of
South America and North Africa [4]. While fa-
milial clustering is rare, PF shows increased
prevalence among certain ethnic groups,
paricularly Ashkenazi Jews, attributed to ge-
netic predisposition - most notably the HLA
DRB1*0402 genotype [1].

The pathogenesis of PF involves autoan-
tibodies directed against desmosomal — pri-
marily desmoglein 1 (Dsg 1) - leading to
acantholysis, subepidermal cleft formation,
and blisters. Due to the low concentration of
Dsg 1 in mucosal epithelium, mucosal in-
volvement is extremely rare. Diagnosis is
confirmed by histopathological examination
revealing subcorneal acantholysis, direct im-
munofluorescence showing intercellular IgG
and C3 deposits in the upper epidermis, and
serological assays that direct pemphigus an-
tibodies [1, 2].

Because PF disrupts the epidermal barrier,
affected individuals are susceptible to second-
ary skin infections, including both bacterial and
viral etiologies. Kaposi’s varicelliform eruption
(KVE) refers to a vesiculopustular viral super-
infection occurring in the context of underlying
dermatoses. It is caused by viruses such as
herpes simplex virus (HSV) types 1 and 2, vari-
cella-zoster virus (VZV), Coxsackievirus A16,
and various poxviruses. A specific subtype of
eczema herpeticum denotes HSV infection su-
perimposed of atopic dermatitis [4].
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Darierove bolesti, Hejli-Hejli bolesti, Groverove
bolesti, iritantnog kontaktnog dermatitisa i ope-
kotina [6]. Najé¢es¢e se EH vida kod atopijskog
dermatitisa (oko 3% pacijenata), dok je u jednoj
studliji opisan kod jedne tre¢ine pacijenata sa
pemphigus foliaceusom [7, 8]. Eczema herpeti-
cum se manifestuje pojavom vezikula, hemora-
gicnih erozija i krusti. U slucaju sistemske infek-
cije, EH moZe dovesti do malaksalosti, groznice,
keratokonjuktivitisa, encefalitisa i sepse. Prome-
ne na koZi su obi¢no lokalizovane na glavi, vratu
i trupu i traju u proseku 2—6 nedelja. Terapija iz-
bora je intravenska primena aciklovira i Sirokos-
pektralnih antibiotika radi prevencije sekundarnih
kozZnih infekcija. Neadekvatno prepoznavanje i
leCenje EH nosi rizik od smrtnog ishoda usled
sistemske diseminacije, zahvatanja vise organa
i sepse.

Prikaz slucaja

Zena, starosne dobi od 70 godina javija se
u Kliniku u suberitrodermiji sa mnogobrojnim
erozijama po koZi, na koZi trupa i ekstremiteta
(Slike 1-4).

Pacijentkinja navodi da se deset godina una-
zad lecila od generalizovanog ekcema, koji nije

Slika 1. Erozije sa sitnom skvamom na eritematoznoj
osnovi u regijama lica, vrata, trupa i gornjih ekstremi-
teta

Figure 1. Diffuse macular erythema with fine ad-
herent scales and small skin erosions involving

the face, neck, décolletage, and upper extremities.
Legenda. Prisutne su eritematozne makule sa tankom ad-
herentnom skvamom, u regiji lica, vrata, dekoltea i gornjih
ekstremiteta, medusobno slivene sa prostorima neizmen-
jene koZe izmedu

Legend. The patient presents with erythematous macules,
thin adherent scales, and small erosions scattered across
the décolleté, trunk, and proximal upper extremities, in-
terspersed with areas of unaffected skin

© 2024 The Serbian Association of Dermatovenereologists

Although extremely rare, KVE (eczema
herpeticum) can complicate erythrodermic
pemphigus foliaceus. This potentially life-
threatening condition typically affects children
but has also been documented in adults. It usu-
ally develops in areas of compromised skin bar-
rier and has been reported in association with
atopic dermatitis, dermatitis herpetiformis, my-
cosis fungoides, Darier disease, Hailey-Hailey
disease, Grover disease, irritant contact derma-
titis, and burns [6]. While EH occurs in approx-
imately 3% of patients with atopic dermatitis,
one study reported its occurrence in up to one-
third of patients with PF [7, 8]. Clinically, EH
presents with vesicles, hemorrhagic erosions,
and crusts, predominantly affecting the head,
neck, and trunk. In systemic dissemination,
symptoms may include malaise, fever, kerato-
conjunctivitis, encephalitis, and sepsis. Lesions
typically persist for 2 to 6 weeks. Intravenous
acyclovir remains the treatment of choice, often
combined by systemic antibiotics to prevent
secondary bacterial infections. Delayed or mis-
sed diagnosis can result in severe complica-
tions, including multiorgan failure and sepsis.

Slika 2. Erozije koZe, od kojih su pojedine pokri-
vene krustama na koZi donjih ekstremiteta

Figure 2. Erosions with scaling and crusts on an

erythematous base in the lower extremities
Legenda 2. Kod pacijentkinje se vide erozije koZe sa tankom
adherentnom skvamom na eritematoznoj osnovi od kojih su
pojedine pokrivene krustama u regiji donjih ekstremiteta.
Legend 2. The patient presents with erosions on an ery-
thematous base with associated scaling and crusting on the
lower extremities, with several lesions entirely covered by
crusts.
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potvrden biopsijom koZe i drugim ispitivanjima.
Do decembra 2023. godine le¢ena je anti-
histaminicima, sistemskim i lokalnim kortikoste-
roidima u drugim ustanovama, uz delimi¢no po-
boljsanje. Godline 2019. u¢injena je histerektomi-
ja sa adneksektomijom zbog maligne neoplazme
uterusa, koja je sada u remisiji. Biopsija koZe sa
leda pokazala je histopatoloske nalaze epiderma
sa znacima blage do umerene iregularne psori-
Jjaziformne hiperplazije sa o¢uvanim granularnim
slojem, dok je u kornealnom sloju uo¢ena para-
keratoza, fibrinski eksudat i neutrofilne supkorne-
alne mikropustule. U papilarnom dermisu prime-
¢en je blagi perivaskularni limfocitni i histiocitni
infiltrat. Direktnom imunofluorescencijom uoceni
su intraepidermalni, intercelularni depoziti IgG i
C3. Indirektnom imunofluorescencijom detekto-
vana su pemfigusna antitela u titru 1:80. Krvne
analize su ukazale na povisene eozinofile (632/
uL) i poveéanu koncentraciju IgE (p>3.000 IU/
ml), dok su ostali imunski parametri (ANA, ENA
skrining) bili u granicama referentnih vrednosti.
Pacijentkinja je ispitivana i u pravcu postojanja
neoplazije te su ucinjeni CT grudnog ko$a, abdo-
mena i male karlice i tumorski markeri za tumore
Zeluca, pluca, jetre i kolona koji su bili u referen-
tnim vrednostima. Pacijentkinji je dijagnostikovan
eritrodermijski pemphigus foliaceus, zapocCeta
sistemska kortikosteroidna terapija (1 mg/kg me-
tilprednizolona), a usled neefikasnosti ordinirana
je i pulsna kortikosteroidna terapija (1 g/dan me-

Case presentation

A 70-year-old woman presented to our
clinic with suberythroderma and numerous
erosions affecting the skin of the trunk and
extremities (Figures 1-4).

The patient had a 10-year history of pre-
sumed generalized eczema, though this di-
agnosis had never been confirmed by biopsy
or other diagnostic procedures. Prior to De-
cember 2023, she received antihistamines
and both topical and systemic corticosteroids
at various institutions, resulting in only partial
improvement. Her past medical history was
notable for a hysterectomy with adnexectomy
in 2019 due to a malignant uterine neoplasm,
currently in remission. A skin biopsy was per-
formed from a lesion on the back. Histopatho-
logical analysis revealed mild to moderate
irregular psoriasiform epidermal hyperplasia
and a preserved granular layer. The stratum
corneum exhibited parakeratosis, fibrin exu-
date, and a subcorneal micropustule rich in
neutrophils. A mild perivascular lymphohis-
tiocytic infiltrate was noted in the papillary
dermis. Direct immunofluorescence demon-
strated intraepidermal intercellular deposits
of IgG and C3, while indirect immunofluores-
cence revealed pemphigus antibodies at a
titer of 1:80. Laboratory tests showed elevated
eosinophils (632/uL) and markedly increased
IgE level (p>3,000 IU/ml). Antinuclear anti-

Slika 3 i 4. Erozije koZe, od kojih su pojedine pokrivene krastama na koZi grudnog kosa,
abdomena i leda

Figures 3 and 4. Erosions with scaling and crusts on an erythematous base involving

the chest, abdomen, and back

Legenda. Pacijentkinja sa izraZenim erozijama, pra¢enim deskvamacijom i formiranjem krusta na erite-
matoznoj osnovi na koZi grudnog kosa, abdomena i leda, uz zahvatanje znacajne povrsine koZe. Na
osnovu svih do sada prezentovanih prikaza, moZe se zakljuciti da pacijentkinja ispoljava stanje suberi-

trodermije koZe.

Legend. The patient presents with extensive erosions accompanied by scaling and crusting on an ery-
thematous base, visible on the chest, abdomen, and back, covering a large skin surface area. The overall
clinical appearance is consistent with suberythroderma.
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tilbrednizolona tokom tri uzastopna dana). Tokom
hospitalizacije, pacijentkinji nisu ordinirani lekovi
koji smanjuju potrebu za kortikosteroidima. Nakon
zavrsene pulsne kortikosteroidne terapije dolazi
do pojave vezikula i Zu¢kastosmedih krusti u re-
giji leve periokularne regije, a zatim i leve perio-
ralne regije i duz leve polovine lica (Slike 5 i 6).
Na osnovu klini¢ke slike postavijena je dija-
gnoza Kaposijeve vari¢eliformne erupcije i odmah
je zapoceta intravenska antivirusna (aciklovir amp.
500 mg/8 h tokom 14 dana) i antibiotska (levoflok-
sacin amp. 1 g/dan) terapija tokom 10 dana sa
potpunom regresijom promena na koZi (Slika 7).

Diskusija

Pemfigus pripada grupi autoimunih oboljenja
koja nastaju kao posledica stvaranja specificnih
autoantitela na komponente dezmozoma. U pato-
genezi bolesti dominantna autoantitela se stvara-
ju na proteine dezmoglein 1 i 3, sa posledi¢nim
razvojem subepidermalnog rascepa i bula [3, 4].
Eritrodermijski pemfigus predstavija podtip pemp-
higusa foliaceusa koji se karakterise prisustvom
specifi¢nih autoantitela pretezno usmerenih na
dezmoglein 1 koji se eksprimira u keratinizuju¢im
tkivima (koZa) ¢ime se objasSnjava pojava plikova,
erozija i krusti na koZi uz o¢uvanost sluznice. Kli-

bodies (ANA) and extractable nuclear antigen
(ENA) screening were within normal limits. A
thorough malignancy workup - including CT
scans of the chest, abdomen, and pelvis, as
well as tumor markers for gastric, lung, liver,
and colon cancer - yielded no evidence of
malignancy. Based on clinical, histopatho-
logical, immmunofluorescence, and serological
findings, the patient was diagnosed with
erythrodermic pemphigus foliaceus. System-
ic corticosteroid therapy was initiated with
methylprednisolone at 1 mg/kg. Due to inad-
equate response, the patient received pulse
corticosteroid therapy (methylprednisolone 1
g/day for 3 consecutive days). No steroid-
sparing therapy was initiated during hospi-
talization. On the 10th day of hospitalization,
following pulse therapy, the patient developed
vesicles and golden-brown crusts localized
to the left periocular and perioral regions,
later spreading to the left hemiface (Figures
5 and 6).

Based on the clinical features, a diagno-
sis of Kaposi’s varicelliform eruption (eczema
herpeticum) was made. Intravenous antiviral
therapy was initiated promptly with acyclovir
ampoules at 500 mg every 8 hours, and con-
tinued for 14 days. Simultaneously, intrave-

Slike 5 i 6. Vezikule i Zu¢kasto-smede kruste u regiji leve polovine lica

Figures 5 and 6. Vesicles and golden-brown crusts localized on the left side of the face
Legenda. Na slikama se uocavaju vezikule i Zu¢kasto-smede kruste u regiji leve polovine lica, Sto klini¢ki

ukazuje na eczema herpeticum.

Legend. Vesicular lesions with yellowish-brown crusts are present on the left side of the face, represent-
ing a clinical picture consistent with eczema herpeticum.

© 2024 The Serbian Association of Dermatovenereologists
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ni¢ki se moZe manifestovati eritrodermijom, ali to
nije uvek slucaj [7]. U seriji slu¢ajeva od Sest pa-
cijenata sa eritrodermi¢nim PF-om, 80% je inici-
jalno ispoljavalo eritrodermu [7]. Retko se javlja
kod dece. Zbog narusenog integriteta epidermal-
ne barijere, uobi¢ajene komplikacije pemfigusa
su bakterijske i virusne infekcije koZe. Jedna od
retkih komplikacija je Kaposijeva vari¢eliformna
erupcija, potencijalno fatalna reaktivacija herpes
simpleks virusa tipa 1 i 2. Obi¢no se javija u de-
tinjstvu, verovatno zato sto je EH najces¢a kom-
plikacija atopijskog dermatitisa kod dece, iako su
zabeleZeni slucajevi i u starijim uzrasnim grupa-
ma [9]. U literaturi je identifikovano nekoliko fak-
tora rizika za razvoj EH: oste¢enje epidermalne
barijere, imunosupresija, dizbioza kozZne flore i
stariji uzrast [8, 9]. Kod nase pacijentkinje prisut-
no je nekoliko navedenih faktora rizika. Eczema
herpeticum je ¢esc¢a kod stanja koja ukljucuju
ostec¢enje epidermalne barijere. lako se EH naj-
cesce vida kao komplikacija atopijskog dermati-
tisa (3% pacijenata), mozZe se javiti i kao kompli-
kacija: ihtioze, opekotina, Sezarijevog sindroma,
Darierove bolesti, pemfigusa, benignog porodic-
nog pemfigusa i kontaktnog dermatitisa [6—8].
Kada se razmatra imunosupresija kao potencijal-

Figure 7. Potpuna regresija ranije prisutnih koZnih
promena na levoj polovini lica

Figure 7. Complete regression of the facial skin

lesions

Legenda. Uocava se kompletna regresija ranije prisutnih
Legend. Complete regression of the previously observed
skin lesions on the left side of the face.
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nous antibiotic therapy with levofloxacin was
administered at 1 mg/kg for 10 days to pre-
vent secondary bacterial infection. This dual
therapy resulted in complete regression of the
lesions (Figure 7).

Discussion

Pemphigus encompasses a group of au-
toimmune blistering diseases caused by path-
ogenic autoantibodies against desmosomal
proteins, primarily desmoglein 1 and 3. The
binding of these antibodies to their respective
targets results in formation of subepidermal
clefts and bullae. Erythrodermic pemphigus
foliaceus is a rare subtype characterized by
autoantibodies targeting desmoglein 1, which
is predominantly expressed in the superficial
layers of keratinized skin. As a result, patients
present with bullae, erosions, and crusting of
the skin, typically without mucosal involve-
ment [1, 2]. Although PF can present with
erythroderma, it is not a universal feature. In
a case series of six patients with erythroder-
mic PF, 80% initially presented with erythro-
derma [7]. The disease is rare in children. A
major concern in pemphigus is the compro-
mised epidermal barrier, which predisposed
patients to secondary bacterial and viral in-
fections. Among these, Kaposi’s varicelliform
eruption (KVE) — also known as eczema her-
peticum (EH) when caused by herpes simplex
virus types 1 and 2 (HSV) — represents a po-
tentially life-threatening viral complication.
KVE is most frequently seen in pediatric pa-
tients with atopic dermatitis, but it can also
occur in older age groups [9]. Several risk
factors for EH have been identified in the lit-
erature, including impaired skin barrier func-
tion, immunosuppressive therapy, dysbiosis
of skin flora, and advanced age [8, 9]. Our
patient presented with multiple such risk fac-
tors. Eczema herpeticum is more common in
conditions that inherently involve epidermal
barrier damage. Although EH is most com-
monly associated with atopic dermatitis, af-
fecting approximately 3% of patients, it has
also been reported in other conditions such
as ichthyosis, burns, Sezary syndrome, Dar-
ier disease, pemphigus, benign familial pem-
phigus, and contact dermatitis [6-8]. In a
case series of 12 patients with autoimmune
blistering dermatoses complicated by EH,
three had not received immunosuppressive
therapy, specifically those with linear IgA der-
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ni faktor rizika, u seriji slu¢ajeva od 12 pacijenata
sa autoimunim buloznim dermatozama koji su
razvili EH, kod njih troje nije kori§éena imunosu-
presivna terapija, posebno kod pacijenata sa li-
nearnom IgA dermatozom. Kod pacijenata sa
pemfigusom razvoj ove komplikacije bio je pove-
zan sa imunosupresijom izazvanom kortikostero-
idima, bilo kao monoterapijom ili u kombinaciji sa
drugim imunosupresivima [10]. Medutim, u me-
taanalizi 100 pacijenata, 76% njih nije primilo si-
stemsku terapiju kortikosteroidima najmanje ¢e-
tiri nedelje pre razvoja EH, Sto ukazuje da je si-
stemska imunosupresija samo jedan od faktora
rizika [6]. O znaCaju lokalne imunosupresije kao
faktora rizika za razvoj EH govori retrospektivna
japanska studija koja pokazuje ¢es¢u pojavu EH
kao komplikacije AD kod pacijenata na lokalnoj
kortikosteroidnoj terapiji u odnosu na lokalnu pri-
menu inhibitora kalcineurina, ali pokazuje i kore-
laciju duZe primene lokalnih kortikosteroida sa
vecim rizikom za razvoj EH (KapoSijeva variceli-
formna erupcija je urgentno, Zivotno ugroZavaju-
Ce stanje koje zahteva hitno le¢enje. Mortalitet
kod imunokompetentnih odraslih iznosi 10%, ali
moZe dosti¢i i 50% kod imunokompromitovanih
osoba [12, 13]. Dijagnoza se ¢esto moZe posta-
viti na osnovu anamneze i klinicke slike. Za potvr-
du se mogu koristiti Tzanckov bris i bris koZe.
Lecenje treba zapoceti odmah. Najzastupljeniji
lek, a ujedno i prva linija terapije jeste aciklovir
koji se primenjuje intravenski u dozi od 1,5 g
dnevno [8]. Uz primarnu antivirusnu terapiju ne-
ophodno je sprovesti i intravensku Sirokospek-
tralnu antibiotsku terapiju u cilju prevencije se-
kundarne bakterijske infekcije koZe. Prema litera-
turi, propisana terapija obic¢no dovodi do regresi-
je promena na koZi nakon 10-14 dana. Medutim,
u nekim sluc¢ajevima moZe doci do sistemske di-
seminacije, zahvatanja viSe organa, sepse i smrt-
nog ishoda. S obzirom na to da se imunosupre-
sivni lekovi koriste u le¢enju PF-a i drugih derma-
toza sa oste¢enjem epidermalne barijere, prepo-
ruuje se da se u teskim slu¢ajevima EH imuno-
supresivi (MTX, mikofenolat mofetil i ciklosporin)
obustave, a ako je moguce, smanji i doza sistem-
Skih kortikosteroida [14].

Zakljucak

Kod hroni¢nih dermatoza koje u osnovi ima-
ju oste¢enje epidermalne barijere, a prisutni su
i faktori rizika kao Sto su starija Zivotna dob i
imunosupresija, uz pojavu tipicnih kozZnih pro-
mena, treba razmisljati u pravcu moguceg ra-
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matosis. The development of this complica-
tion in patients with pemphigus was associ-
ated with immunosuppression from corticos-
teroids, either as monotherapy or combined
with other immunosuppressants [10]. Notably,
a meta-analysis of 100 patients found that
76% had not received systemic corticoster-
oids within four weeks prior to developing EH,
indicating that systemic immunosuppression
is just one of the risk factors [6]. Local immu-
nosuppression also plays a role, although a
retrospective Japanese study found no sta-
tistically significant difference in EH incidence
between patients using topical calcineurin
inhibitors and those using topical corticoster-
oids in the treatment of atopic dermatitis [11].

KVE is considered a dermatologic emer-
gency. In immunocompetent adults, the mor-
tality rate is approximately 10%, but this can
rise to 50% in immunocompromised individu-
als [12, 13]. Diagnosis is primarily clinical,
based on the medical history and clinical
presentation. Supportive diagnostic tools in-
clude the Tzanck smear and skin swab. Treat-
ment must be initiated promptly Intravenous
acyclovir remains the first-line therapy, typi-
cally administered at 1.5 g per day [8]. In ad-
dition to antiviral therapy, systemic broad-
spectrum intravenous antibiotics are often
necessary to prevent or treat secondary bac-
terial infections. In most cases, skin lesions
regress within 10 to 14 days of treatment ini-
tiation. However, in severe cases, systemic
viral dissemination, multi-organ involvement,
sepsis, and death can occur. In patients re-
ceiving immunosuppressive therapy, particu-
larly those with PF and other dermatoses with
epidermal barrier damage, it is recommended
to discontinue or reduce immunosuppressive
agents, such as methotrexate, mycophenolate
mofetil, or cyclosporine [14].

Conclusion

In chronic dermatoses characterized by
impaired epidermal barrier function, particu-
larly in the presence of risk factors such as
advanced age and immunosuppression, the
possibility of eczema herpeticum should be
considered when typical skin lesions appear.
Early recognition and prompt initiation of an-
tiviral therapy, primarily intravenous acyclovir,
in combination with antibiotics, are essential
to prevent systemic dissemination, secondary
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zvoja eczema herpeticum, a zatim i primeniti
intravenski aciklovir i antibiotike u cilju spreca-
vanja moguce sistemske diseminacije, sekun-
darnih infekcija koZe, sepse i smrti.
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SazZetak

Uvod. Termin klinicki amiopatski dermatomiozitis koristi se u slu¢ajevima postojanja kutanih nalaza koji odgovaraju
dermatomiozitisu i odsustva klini¢kih znakova miopatije. U toku bolesti kod pacijenata se mogu razviti misi¢ni simpto-
mi te progredirati u klasi¢ni dermatomiozitis sto se javlja u oko 13% slucajeva. EULAR/ACR kriterijumi klasifikacije
za adultne i juvenilne idiopatske inflamatorne miopatije i njihove glavne podgrupe iz 2017. godine imaju ograni¢enu
primenljivost kod pacijenata sa klini¢kim amiopatskim dermatomiozitisom. S obzirom na nedostatak randomizovanih
klini¢kih ispitivanja, preporuke za terapiju oslanjaju se uglavnom na prikaze slu¢ajeva i serije slu¢ajeva. Prikaz
sluéaja. Predstavljamo pacijentkinju starosti 60 godina sa eritematoznim i edematoznim plakovima u periorbitalnoj
i centrofacijalnoj regiji i poikilodermom u presternalnoj regiji i spoljasnjem delu leve nadlaktice, bez sistemskih
manifestacija i maligniteta. Prethodno je leCena pod dijagnozom kontaktnog dermatitisa. Laboratorijski i elektromi-
ografski parametri nisu pokazali znake zahvatanja misi¢a, a histopatoloska analiza koZe je isla u pravcu dijagnoze
dermatomiozitisa, medutim, nas pacijent nije ispunio EULAR/ACR kriterijume. S obzirom na to da nije bilo klinickog
odgovora na sistemsku terapiju antimalaricima, ista je zamenjena metotreksatom uz delimi¢nu regresiju koZnih
lezija. Nakon 16 meseci od pojave bolesti i tokom trajanja terapije metotreksatom, pacijentkinja je razvila misi¢nu
glukokortikoidne terapije i azatioprin, ali zbog progresije misi¢ne slabosti i incipijentne lezije jetre izazvane lekom,
azatioprin je zamenjen ciklosporinom. Ova terapija je rezultirala znacajnim poboljSanjem misi¢ne snage i potpunom
regresijom koZnih lezija. Zakljuéak. Naglasavamo ograni¢enu primenljivost EULAR/ACR kriterijuma klasifikacije kod
pacijenata sa klinicki amiopatskim dermatomiozitisom i insuficijenciju relevantnih algoritama le¢enja. Isticemo da
moguca progresija u klasic¢ni dermatomiozitis ne mora biti pracena poveéanjem misi¢nih enzima koji se obi¢no
koriste za skrining pocetka misi¢ne bolesti. Na kraju, potvrdujemo efikasnost ciklosporina u bolesti rezistentnoj na
terapiju.

Kljuéne reci: dermatomiozitis; klasifikacija; dijagnoza,; antimalarici; metotreksat; ciklosporin; ishod lec¢enja
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Abstract

Introduction. Clinically amyopathic dermatomyositis is characterized by cutaneous manifestations consistent with
dermatomyositis without clinical signs of myopathy. Muscle involvement may develop over time, progressing to
classic dermatomyositis in approximately 13% of cases. The 2017 EULAR/ACR classification criteria for adult and
juvenile idiopathic inflammatory myopathies and their major subgroups have limited applicability in clinically
amyopathic dermatomyositis. Due to the absence of randomized clinical trials, treatment recommendations rely
primarily on case reports and case series. Case report. We present a 60-year-old female with erythematous and
edematous plaques in the periorbital and midfacial regions, along with poikiloderma on the presternal area and
the outer aspect of the left upper arm, without systemic involvement or malignancy. Initially misdiagnosed as con-
tact dermatitis, she showed no laboratory or electromyographic signs of muscle involvement, while skin histopa-
thology confirmed dermatomyositis. Despite not meeting EULAR/ACR criteria, clinically amyopathic dermatomy-
ositis was diagnosed. Systemic antimalarial therapy was ineffective, necessitating a switch to methotrexate, which
led to partial regression of skin lesions. After 16 months, while on methotrexate, the patient developed muscle
weakness confirmed by EMG, though muscle enzyme levels remained within the reference range. High-dose glu-
cocorticoids and azathioprine were initiated, but due to progressive muscle weakness and incipient drug-induced
hepatic injury, azathioprine was replaced with cyclosporine, leading to significant muscle strength improvement
and complete resolution of skin lesions. Conclusion. The case underscored the limitations of the 2017 EULAR/
ACR classification criteria in clinically amyopathic dermatomyositis and highlights the absence of standardized
treatment protocols. Additionally, we emphasize that possible progression to classic dermatomyositis may occur
without muscle enzyme elevation, challenging conventional screening methods. Finally, we confirm the efficacy of
cyclosporine in refractory cases.

Key words: Dermatomyositis; Classification; Diagnosis; Antimalarials; Methotrexate; Cyclosporine; Treatment
Outcome

Uvod

Dermatomiozitis (DM) je autoimunska bo-
lest vezivnog tkiva koja predstavija vrstu idio-
patske inflamatorne miopatije. Karakterise se
prisustvom razlicitih kutanih manifestacija koje
mogu i ne moraju biti pra¢ene heterogenim
sistemskim manifestacijama, ukljucujuéi i pri-
sustvo miozitisa [1].

Klinicki amiopatski dermatomiozitis
(CADM) termin je koji se koristi u slucajevima
postojanja kutanih nalaza koji odgovaraju
DM-u i odsustva klini¢kih znakova miopatije.
Procenjuje se da CADM cini oko 20% svih slu-
Cajeva DM-a i da se javlja sa ve¢om prevalen-
cijom kod Zena [2]. Pacijenti sa CADM mogu
razviti misiéne simptome u toku trajanja bole-
sti te progredirati u klasican dermatomiozitis
(CDM), Sto je zabeleZzeno u oko 13% svih slu-
cajeva CADM-a [3].

Postavljanje dijagnoze CADM-a decenija-
ma je predstavijalo klini¢ki izazov. Prve krite-
rijume za klasifikaciju amiopatskog dermato-
miozitisa predloZio je Sontejmer (Sontheimer)
2002. godine [4]. NageSc¢e koris¢eni kriteriju-
mi za klasifikaciju adultnih i juvenilnih idiopat-
skih inflamatornih miopatija i njihovih glavnih
podgrupa su u danasSnje vreme kriterijumi
Evropske alijanse asocijacija za reumatologiju
Ameri¢kog koledZa za reumatologiju (EULAR/
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Introduction

Dermatomyositis (DM) is an autoimmune
connective tissue disease that represents a
type of idiopathic inflammatory myopathy. It
is characterized by distinctive cutaneous
manifestations, which may or may not be ac-
companied by heterogeneous systemic in-
volvement, including myositis [1].

Clinically amyopathic dermatomyositis
(CADM) refers to cases of DM-consistent cu-
taneous findings but without clinical signs of
myopathy. It is estimated that CADM accounts
for approximately 20% of all DM cases, with
a higher prevalence in females [2]. While
CADM may remain non-progressive, about
13% of cases eventually develop muscle in-
volvement, transitioning to classic dermato-
myositis (CDM) [3].

Diagnosing CADM has long been a clin-
ical challenge. The first classification criteria
for amyopathic dermatomyositis were pro-
posed by Sontheimer in 2002 [4]. Currently,
the most widely used classification criteria for
adult and juvenile idiopathic inflammatory my-
opathies and their major subgroups are the
2017 European Alliance of Associations for
Rheumatology/ American College of Rheuma-
tology (EULAR/ACR) classification criteria.
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ACR) iz 2017. godine, ali njihova primenljivost
kod pacijenata sa CADM-om ostaje ogranice-
na [5, 6]. PredloZena terapija za koZnu kom-
ponentu DM-a ukljuéuje fotoprotektivne mere
uz topikalne kortikosteroide ili inhibitore kalci-
neurina. Medutim, veéina pacijenata zahteva
sistemsku terapiju radi kontrole bolesti, pri
¢emu su hidroksiklorokvin i metotreksat naj-
cesce upotrebljavani lekovi. Terapija prvog
izbora za misi¢énu komponentu DM-a je prime-
na sistemskih glukokortikoida u razlic¢itim te-
rapijskim reZimima, sa imunospresivima ili bez
njih kao Sto su metotreksat i azatioprin, pri
¢emu se pacijenti koji ne reaguju adekvatno
smatraju rezistentnim na terapiju [7].

S obzirom na nedostatak randomizovanih
ili kontrolisanih klini¢kih ispitivanja, terapijski
pristup za CADM nije jasno utvrden u porede-
nju sa CDM-om. Ne postoji konsenzus o tera-
piji prvog izbora za CADM jer su preporuke za
terapiju preteZno zasnovane na prikazima i
serijama slu¢ajeva. Sistematska analiza spro-
vedena 2018. godine imala je za cilj da utvrdi
koji su terapijski modaliteti koris¢eni za odra-
sle pacijente sa CADM-om, pri ¢emu nije utvr-
den jedinstveni tretman koji bi bio odgovara-
juéi za sve pacijente [8].

Prikaz slucaja

Prikazujemo 60-godisSnju Zenu koja je
prethodno le¢ena sistemskim antihistaminici-
ma, glukokortikoidima i topikalnim steroidima
pod dijagnozom kontaktnog dermatitisa zbog
bilateralnog eritema i edema gornjih kapaka i
periorbitalne regije unazad pet meseci, bez
poboljsanja. Upucena je dermatologu koji je
detektovao pojedinacne i slivene, nejasno
ogranic¢ene, eritematozne i edematozne pla-
kove na koZi lica, pretezno u periorbitalnoj i
centralnofacijalnoj regiji i preporucio hospita-
lizaciju. Takode, primeceni su pojedinacni pla-
kovi sa znakovima poikiloderme na koZi pre-
sternalne regije i spoljasnjeg dela leve nad-
laktice (Slike 1-3). Klinicki je postavijena
sumnja na DM pri Eemu je inicijalni skor aktiv-
nosti bolesti Indeks rasirenosti i teZzine kozZnih
promena kod dermatomiozitisa (CDASI) izno-
sio osam [8]. Eritemski lupus je razmatran kao
glavna diferencijalna dijagnoza.

Prilikom prijema, pacijentkinja je bila u
dobrom opsStem stanju, kardiopulmonalno
kompenzovana, afebrilna i bez drugih klini¢kih
znakova osim koZnih lezija otkrivenih fizikalnim
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However, their applicability to CADM remains
limited [5, 6].

Management of DM skin involvement
typically includes photoprotection, topical
corticosteroids, and calcineurin inhibitors,
though most patients require systemic thera-
py. Hydroxychloroquine and methotrexate are
the most commonly used systemic agents.
For muscle involvement, systemic glucocor-
ticoids — alone or in combination with immu-
nosuppressants such as methotrexate or aza-
thioprine — are the first-line treatment. Patients
with inadequate responses are classified as
therapy-resistant [7].

Due to the absence of randomised or
controlled clinical trials, treatment guidelines
for CADM are less defined than those for
CDM. No consensus exists on the optimal
first-line therapy, and recommendations are
largely based on case reports and case se-
ries. A 2018 systematic review examined var-
ious treatment modalities in adult CADM pa-
tients but found no single therapy universally
effective [8].

Case Report

We present a 60-year-old Caucasian fe-
male previously treated with systemic antihis-
tamines, glucocorticoids, and topical steroids
under the diagnosis of contact dermatitis. She
had bilateral erythema and edema of the up-
per eyelids and periorbital region persisting
for five months without improvement. A der-
matologist noted both solitary and confluent,
poorly defined, erythematous, and edema-
tous plaques predominantly in the periorbital
and midfacial region, as well as solitary
poikilodermic plaques on the presternal re-
gion and the outer aspect of the left upper
arm (Figures 1-3). Clinical suspicion of DM
was raised, with an initial Cutaneous Dermat-
omyositis Disease Area and Severity Index
(CDASI) activity score of 8. Lupus erythema-
tous was considered the primary differential
diagnosis.

Upon admission, the patient was afebrile,
cardiopulmonary compensated, and in good
general condition, with no systemic symp-
toms beyond the skin lesions. She denied
cardiovascular, respiratory, gastrointestinal,
urinary, musculoskeletal, or dermatologic
complaints. Her medical history included
Hashimoto’s thyroiditis (treated with levothy-
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Slika 1. Klini¢ki aspect pacijentkinje koji pokazuje
heliotropni osip, eritem centrofacijalne regije i V
znak

Figure 1. Clinical aspect of the patient showing
heliotrope rash, erythema in the midfacial region
and the V sign

pregledom. Negirala je tegobe u vezi sa kar-
diovaskularnim, respiratornim, digestivnim,
urinarnim, misi¢no-kosStanim i drugim sistemi-
ma organa, kao i bilo kakve tegobe u vezi sa
koZnim lezijama. Od ranijih bolesti navodi Ha-
simoto tireoiditis zbog ¢ega uzima levotiroksin
i totalnu histerektomiju zbog uterinih mioma.
Laboratorijski nalazi, uklju¢uju¢i komplet-
nu krvnu sliku sa leukocitarnom formulom,
markere inflamacije, nivoe misi¢nih enzima,
analize jetre i bubrega, tumor-markere (CEA,
Ca-125, Ca 15-3, Ca 19-9, AFP, beta-2 mikro-
globulin), serologiju za HIV, Hepatitis B i C
virus, kao i test na okultno krvarenje u tri uzor-
ka stolice bili su u referentnim vrednostima ili
negativni. Imunski parametri uklju¢ujuc¢i C3 i
C4 komponente komplementa, imunoglobuli-
ne klase I9G, IgA i IgM, anti-dsDNA antitela i
ANCA bili su negativni ili u referentnom opse-
gu osim ANA na Hep-2 ¢elijama koja je poka-
zala pozitivnu nukleoplazmu homogenog tipa
i grani¢no pozitivnog ANA-8-Screen-a. Plani-
rani profil miozitisa sa anti-Jo1 i anti-Mi-2 an-
titelima nije bio dostupan za analizu. Radio-
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Slika 2. Kutane lezije na licu — detalj

Figure 2. Facial skin lesions — detail

roxine) and total hysterectomy for uterine
myomas.

Laboratory tests, including a complete
blood count, inflammatory markers, muscle
enzymes, liver and renal function, tumor
markers (CEA, CA-125, CA 15-3, CA 19-9,
AFP, beta-2 microglobulin), serology for HIV,
hepatitis B and C, and fecal occult blood test
in three samples, were within reference rang-
es or negative. Immunological findings, in-
cluding complement levels (C3, C4), immu-
noglobulins (IgG, IgA, IgM), anti-dsDNA and
ANCA, were also unremarkable, except for a
nucleoplasm-positive ANA on Hep-2 cells
(homogeneous pattern) and borderline posi-
tive ANA-8-Screen. Myositis-specific antibod-
ies (anti-Jo1, anti-Mi-2) were unavailable for
analysis. Imaging studies (chest x-ray, ab-
dominal ultrasound, gynecological ultra-
sound, ECG) showed no significant abnor-
malities. EMG of the upper and lower extrem-
ities revealed cervicobrachial and lumbosac-
ral polyradiculopathy without muscle involve-
ment.

Skin biopsy revealed atrophic and focally
hyperkeratotic epidermis with parakeratosis,
patchy perifollicular and perivascular lym-
phocytic infiltrates extending into the dermis
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grafija plu¢a i srca, ultrasonografija gornjeg
abdomena, ginekoloski ultrazvuk i EKG nisu
pokazali znadajne promene. EMG gornjih i do-
njih ekstremiteta pokazao je cervikobrahijalnu
i lumbosakralnu poliradikulopatiju bez znako-
va misi¢ne zahvacenosti.

Histopatoloskim pregledom koZe je regi-
strovan atrofican i fokalno hiperkeratotic¢an
epidermis sa znacima parakeratoze. Primecéen
je mrljast perifolikularni i perivaskularni, der-
malni i hipodermalni limfocitni infiltrat. Takode,
inflamatorni infiltrat je fokalno zahvatao i epi-
dermis. Adneksi koZe su bili atrofi¢ni i reduko-
vani a znojne Zlezde okruZene novoformiranim
kolagenom (Slika 4). Ovi nalazi su ukazivali na
klini¢ki postavljenu dijagnozu DM-a. S obzirom
na odsustvo subjektivnih, klini¢kih, laborato-
rijskih i elektromiografskih znakova misi¢ne
bolesti u tom trenutku, biopsija misi¢a nije
sprovedena.

Pacijentkinji je postavljena dijagnoza
CADM:-a i ordinirana je sistemska terapija hi-
droksihlorokvinom u dozi od 200 mg dva puta
dnevno i kortikosteroidima (metilprednizolon
u dozi od 1 mg/kg) uz prelazak na oralnu tera-
piju prednizonom i postepeno smanjenje doze.
S obzirom na odsustvo poboljsanja nakon Ce-
tiri meseca terapije, hidroksihlorokvin je zame-
njen metotreksatom u dozi od 12,5 mg jedan-
put nedeljno uz povec¢anu dozu prednizona na
0,5 mg/kg. S obzirom na uocenu parcijalnu
regresiju koZnih lezija, bez prisustva sistem-
skih tegoba, terapija kortikosteroidima je pre-
kinuta nakon sest meseci.

Sesnaest meseci od pojave kozZnih lezija
i pet meseci nakon obustave sistemske tera-
pije kortikosteroidima, kod pacijentkinje se
pojavila novonastala proksimalna misi¢na sla-
bost u gornjim i donjim ekstremitetima, koja
se manifestovala potesko¢ama pri hodanju i
gutanju &vrste hrane. Metotreksat je zamenjen
azatioprinom u dozi od 2 mg/kg dnevno uz 1
mg/kg prednizona. Medutim, nakon mesec
dana je verifikovan dvostruki porast nivoa tran-
saminaza uz nastavak progresije misi¢ne sla-
bosti do te mere da je pacijentkinja morala da
koristi invalidska kolica, sto je dovelo do re-
hospitalizacije i prekida primene azatioprina.

Ponovljeni laboratorijski nalazi uklju¢uju-
¢i misiéne enzime i tumor-markere bili su u
fizioloskim granicama, radiografija plu¢a i
srca, ultrazvuk gornjeg abdomena i Stitaste
Zlezde, CT toraksa i abdomena nisu pokazali
znake okultnog maligniteta niti intersticijalne
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Slika 3. Kutane lezije na gornjem delu grudnog
kosa sa znacima poikiloderme

Figure 3. Skin lesions on the upper chest showing
signs of poikiloderma

Slika 4. Histopatolo$ka analiza uzorka koZe koja
prikazuje hiperkeratozu sa atrofijom epidermisa,
znake interface dermatitisa i dermalni i hipoder-
malni perivaskularni limfocitni infiltrat. HE, x25

Figure 4. Histopathology of the skin specimen
showing hyperkeratosis with epidermal atrophy,
signs of interface dermatitis, and dermal and hypo-
dermal perivascular lymphocytic infiltrate. HE, x25
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bolesti plu¢a. Test gutanja sa barijumskim kon-
trastom bio je uredan, ezofagogastroduode-
noskopija je pokazala znakove gastroezofage-
alne refluksne bolesti, a EMG nalazom je po-
tvrdena aktivna faza miozitisa u proksimalnim
misi¢ima gornjih i donjih ekstremiteta. Ciklos-
porin je zapocet u dozi od 2,5 mg/kg sto je
dovelo do znacajnog poboljsanja misi¢ne sna-
ge (pacijentkinja je sposobna da hoda uz po-
moc¢ Stapa) i potpune regresije kozZnih lezija,
pri ¢emu je CDASI skor aktivnosti bolesti na-
kon tri meseca iznosio 1. U daljem toku su
doze kortikosteroida i ciklosporina postepeno
smanjivane i kod pacijentkinje nije uocen re-
cidiv bolesti niti je otkriven malignitet na osno-
vu skrininga u skladu sa uzrastom tokom pe-
rioda praéenja u trajanju od godinu dana.

Diskusija

Pacijenti sa DM-om mogu imati razli¢ite
koZne promene koje se tradicionalno klasifi-
kuju kao patognomonicne, karakteristi¢ne,
kompatibilne, manje &este, retke i nespecific-
ne [9]. Heliotropni osip se smatra patognomo-
ni¢nim i predstavlja ljubi¢asti eritem kapaka i
periorbitalne koZe koji moZe biti pra¢en ede-
mom. Neki pacijenti mogu imati rasprostranje-
nije eritematozne promene na licu ili centrofa-
cijalnoj regiji, sto je bio slu¢aj kod nase paci-
jentkinje. Takode su primeceni znaci poikilo-
derme, tj. promene u pigmentaciji, telangiek-
tazije i atrofija koZe gornjeg dela grudnog kosa
(V znak) i lateralne strane nadlaktice, Sto se
smatra klju¢nom dijagnosti¢kom karakteristi-
kom DM-a, dok drugi kutani znaci kod naSe
pacijentkinje nisu uoceni [10].

Diferencijalna dijagnoza, izmedu ostalog,
moZe ukljucivati airborne ili alergijski kontaktni
dermatitis Sto je i bila inicijalna dijagnoza pa-
cijentkinje pre prijema na nasu kliniku. Medu-
tim, prisustvo dodatnih kozZnih lezija poput
onih na presternalnoj regiji i lateralnom delu
nadlaktice kod naSe pacijentkinje, ukazivalo
je na dijagnozu DM-a. Naj¢esc¢i problem kod
pacijenata sa CADM-om i fotosenzitivnom
erupcijom je diferencijalna dijagnoza eritem-
skog lupusa. Prisustvo ljubi¢aste boje i pato-
gnomoniénih znakova poput heliotropnog osi-
pa bi trebalo da ukazu na dijagnozu DM-a [10].
Sistemski i kutani eritemski lupus takode su
isklju¢eni kod nase pacijentkinje korelacijom
sa sprovedenim laboratorijskim i imunskim
analizama.
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and hypodermis, and atrophic skin append-
ages and sweat glands surrounded by newly
formed collagen (Figure 4). These findings
supported the clinical diagnosis of DM. Due
to the absence of subjective, clinical, labora-
tory and negative EMG findings for muscle
disease, a muscle biopsy was not performed.

The patient was diagnosed with CADM
and started on hydroxychloroquine (200 mg
twice daily) and methylprednisolone (1 mg/
kg), later transitioned to oral prednisone with
gradual tapering. After four months without
clinical improvement, hydroxychloroquine
was replaced with methotrexate (12.5 mg
weekly), and prednisone was increased to 0.5
mg/kg. Partial regression of skin lesions was
observed, and corticosteroids were discon-
tinued after six months.

Sixteen months after the onset of skin
lesions and five months after corticosteroid
discontinuation, the patient developed new-
onset proximal muscle weakness in both up-
per and lower extremities, presenting as dif-
ficulty walking and swallowing solid food.
Methotrexate was replaced with azathioprine
(2 mg/kg daily) alongside prednisone (1 mg/
kg). However, after one month, transaminase
levels doubled, and muscle weakness pro-
gressed to the extent that she required a whe-
elchair, prompting rehospitalization and aza-
thioprine discontinuation.

Repeated laboratory tests, including
muscle enzymes and tumor markers, re-
mained within normal limits. Imaging studies
(chest x-ray, abdominal ultrasound, thyroid
ultrasound, CT scans of the chest and abdo-
men) showed no evidence of occult malig-
nancy or interstitial lung disease. A barium
swallow test was normal, and esophagogas-
troduodenoscopy revealed only gastro-
esophageal reflux disease. EMG confirmed
active-phase myositis in the proximal muscles
of the upper and lower limbs. Cyclosporine
(2.5 mg/kg) was initiated, leading to signifi-
cant improvement in muscle strength (allow-
ing ambulation with a walking stick) and com-
plete resolution of skin lesions, with a CDASI
activity score of 1 after three months. Corti-
costeroid and cyclosporine doses were grad-
ually tapered. During a one-year follow-up,
the patient remained relapse-free, and age-
appropriate malignancy screening was unre-
markable.
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Histopatoloski nalaz biopsije koZze kod
nase pacijentkinje bio je u skladu sa dijagno-
zom DM-a, ukljucujuéi hiperkeratozu, atrofiju
epidermisa, znake interfejs dermatitisa i peri-
vaskularni limfocitni infiltrat, dok zadebljanje
bazalne membrane, inkontinencija pigmenta,
dermalni edem i depoziti mucina nisu uoceni
[11]. U sluéaju ovakvih nalaza, detaljan pre-
gled koZe uz klinicko-histopatolosku korelaci-
ju je klju¢an za potvrdu dijagnoze buduéi da
se se histopatoloske promene ne mogu razli-
kovati od onih kod eritemskog lupusa [12].

Pored kozZnih lezija, pacijenti mogu imati
razli¢ite sistemske manifestacije poput pulmo-
nalne, kardijalne, vaskularne i gastrointestinal-
ne zahvacéenosti. Stoga, detaljna procena
simptoma i paZzljiv fizikalni pregled treba da
usmere kliniC¢ara ka moguc¢im dodatnim dija-
gnostickim procedurama. Pored toga, prisu-
stvo odredenih antitela specifi¢nih za miozitis
moZe pomodi klini¢aru u predvidanju toka bo-
lesti, ali posto ista nisu bila dostupna za ana-
lizu, sprovedena je detaljina dijagnosti¢ka
obrada pri kojoj nisu pronadeni znakovi sistem-
ske zahvacenosti kod nase pacijentkinje [1].

lako postoji nekoliko dijagnosti¢kih kriteri-
juma za CADM, jedini validirani su EULAR/ACR
kriterijumi iz 2017. godine, koji za klasifikaciju
pacijenata bez zahvatanja misi¢a zahtevaju dva
od tri kutana znaka — Gotronov znak, Gotronove
papule i heliotropni osip [13]. Pacijenti koji ima-
ju samo jedan od tri navedena kutana znaka
nece ispuniti kriterijume te se dijagnoza CADM-
a moZe prevideti. Procena je da se ovo desava
kod oko 25% pacijenata, dok je retrospektivnom
studijom iz 2021. godine to zabeleZzeno ¢ak u
32,8% slucajeva [6, 13]. Ovo je takode bio slu-
Caj sa nasom pacijentkinjom, ali je progresija u
CDM dodatno potvrdila nasu dijagnozu. Stoga
Su potrebna dalja ispitivanja i unapredenje po-
stojecéih kriterijuma kako bi se povecala senzi-
tivnost i specificnost klasifikacije pacijenata sa
CADM-om [13].

Dijagnoza CADM-a ne mora biti konstan-
tna za vreme trajanja bolesti i kod pacijenata
se moZe desiti progresija u CDM ukoliko se
razviju misiéni simptomi. Ovo je bio sluéaj sa
nasom pacijentkinjom koja je razvila klinicke
znakove miopatije 16 meseci nakon pocetka
koZne bolesti. lako se nivoi misi¢nih enzima
tipi¢no koriste kao skrining razvoja zahvace-
nosti misi¢a kod pacijenata sa CADM-om, isti
mogu ostati u referentnim granicama uprkos
pojavi miopatije. Ovo je bio sluc¢aj sa nasom
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Discussion

Dermatomyositis (DM) presents with var-
ious cutaneous features characterized as
pathognomonic, characteristic, compatible,
less common, rare, or non-specific [9]. Helio-
trope rash, a hallmark of DM, manifests as
violaceous erythema of the eyelids and peri-
orbital region, often with edema. Some pa-
tients exhibit more widespread facial or mid-
facial erythema, as seen in our case. Addi-
tionally, poikiloderma — characterized by pig-
mentary changes, telangiectasia, and skin
atrophy — was present on the upper chest (V
sign) and lateral upper arm, a critical diagnos-
tic feature of DM, with no other cutaneous
features detected in our patient [10].

The differential diagnosis included air-
borne or allergic contact dermatitis, which was
initially suspected in our patient. However, the
presence of additional skin lesions on the
presternal and lateral upper arm areas sup-
ported the diagnosis of DM. Moreover, distin-
guishing CADM from lupus erythematosus can
be challenging, particularly in patients with
photosensitive eruptions. The violaceous hue
and pathognomonic findings such as helio-
trope rash favor DM over lupus [10]. Systemic
and cutaneous lupus erythematosus were ex-
cluded in our patient based on laboratory and
immunological findings.

Histopathological examination supported
the diagnosis of DM, revealing hyperkeratosis,
epidermal atrophy, interface dermatitis, and
perivascular lymphocytic infiltrate, while fea-
tures such as basement membrane thicken-
ing, pigment incontinence, dermal edema, and
mucin deposits were absent [11]. Given the
potential histopathological overlap between
DM and lupus, clinicopathological correlation
is essential for an accurate diagnosis [12].

DM can involve multiple organ systems,
including pulmonary, cardiac, vascular, and
gastrointestinal manifestations. Therefore, a
comprehensive clinical evaluation is crucial
to guide additional diagnostic testing. Fur-
thermore, myositis-specific antibodies aid in
prognostication but were unavailable in our
patient. Extensive workup revealed no sys-
temic involvement [1].

The 2017 EULAR/ACR classification cri-
teria for DM require the presence of at least
two out of the three hallmark cutaneous fea-
tures (Géttron sign, Goéttron papules, helio-
trope rash) for CADM diagnosis [13]. Patients
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pacijentkinjom Ciji su nivoi misi¢énih enzima
ostali uredni tokom celog toka bolesti, Sto je u
Skladu sa dostupnim podacima iz literature.
Progresija u CDM je uo¢ena kod 37 slucajeva
(13%) od 281 pacijenta sa CADM-om u siste-
matskom pregledu koji je sproveo Gerami sa
saradnicima dok je povisen CK pronaden
samo kod 14 pacijenata u trenutku prelaska u
CDM Sto se desilo u periodu izmedu 15 mese-
ci i 6 godina nakon pocCetka koznih lezija [3].
Uz to, u novijoj retrospektivnoj studiji iz 2021.
godine navodi se Sest slucajeva (9%) progre-
sije u CDM od 64 pacijenta sa CADM-om sa
medijanom od 10,5 meseci za razvoj misi¢ne
slabosti [6].

Prilikom pregleda dostupne literature o
CADM-u, autori nisu pronasli konsenzus u vezi
sa le¢enjem istog. Ovo razilazenje u misljenji-
ma je razumljivo imajuéi u vidu nesklad izme-
du odgovora misi¢ne i koZne komponente na
trenutne terapijske modalitete za DM, gde koz-
na komponenta ¢esto predstavija veci terapij-
Ski izazov. Kao rezultat toga, i dalje postoji
potreba za algoritmom leéenja pacijenata sa
CADM-om [8, 14].

Antimalarici se najéesc¢e propisuju kao
sistemski lekovi u terapiji prvog izbora za
CADM. Medutim, oni su efikasni u kontroli koz-
ne bolesti samo kod malog procenta pacije-
nata - samo 11,4% kako su izvestili Pinar (Pi-
nard) i saradnici. Kao rezultat toga, imuno-
spresivna terapija se ¢esto daje u kombinaci-
ji sa hidroksihlorokvinom ili u vidu monotera-
pije [15]. U sistematskom pregledu u vezi sa
le¢enjem CADM-a, Kolander (Callander) sa
saradnicima navodi da je 35% pacijenata pre-
stalo da prima antimalarike zbog nemoguéno-
sti smanjenja doze glukokortikoida ili nedo-
statka klinickog odgovora [8].

Sistemski glukokortikoidi se ne primenju-
ju rutinski kod pacijenata sa CADM-om, a po-
sebno ne u vidu monoterapije buduci da ovaj
pristup &esto nije efikasan. Medutim, primena
kure srednjih do visokih doza kortikosteroida
se moZe razmotriti radi ublaZavanja tegoba, a
ovaj pristup je koris¢en kod nase pacijentkinje
[16, 17]. Najéesc¢e primenljivani imunospresiv-
ni lekovi su metotreksat i mikofenolat mofetil
ili mikofenolna kiselina, kao i intravenski imu-
noglobulini [17, 18]. Odluéili smo da primeni-
mo metotreksat sa kojim je uspesno postignu-
ta parcijalna regresija kozZnih lezija. Medutim,
u daljem toku bolesti je nasa pacijentkinja ra-
zvila misi¢ne simptome uprkos primeni meto-
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exhibiting only one of these features may fail
to meet the criteria, leading to underdiagnosis
of CADM in up to 25 - 32.8% of cases [6, 13].
Our patient initially did not fulfill the criteria
but later progressed to CDM, confirming the
diagnosis. Therefore, further evaluation and
improvement of existing criteria are needed
to increase the sensitivity and specificity of
classifying CADM patients [13].

CADM is not always a static diagnosis as
patients may transition to CDM upon develop-
ing muscle symptoms. This occurred in our
patient 16 months after the onset of skin le-
sions. While muscle enzyme levels are com-
monly used to monitor for myopathy, they
may remain within normal limits despite dis-
ease progression, as seen in our patient,
whose muscle enzymes remained normal dur-
ing the entire course of the disease, which is
consistent with the available literature data. A
systematic review by Gerami et al. reported
that 37 cases (13%) out of 281 CADM patients
transitioned to CDM, with elevated CK levels
in only 14 cases at the time of conversion
(which happened between 15 months and 6
years after the onset of skin lesions) [3]. Sim-
ilarly, a 2021 retrospective study found that 6
out of 64 (9%) CADM patients progressed to
CDM, with a median onset of muscle weak-
ness at 10.5 months [6].

Currently, no standardized treatment al-
gorithm for CADM exists due to the discord-
ance between muscle and skin response to
therapy. The skin manifestations of DM often
pose a greater therapeutic challenge [8, 14].

Antimalarials are commonly prescribed
as first-line systemic medications for CADM,
but their efficacy in controlling skin disease —is
limited (11.4% response rate as reported by
Pinard et al.). As a result, switch to immuno-
suppressants as monotherapy or combined
with hydroxychloroquine is required [15].
Moreover, a systematic review of CADM treat-
ment by Callander et al. reported that 35% of
patients stopped getting antimalarials as glu-
cocorticoid dose reduction was impossible, or
the clinical response was poor [8].

Systemic glucocorticoids are not rou-
tinely administered for CADM as monothera-
py, as their efficacy is often inadequate. How-
ever, a course of medium-to-high dose corti-
costeroids may be considered to provide re-
lief, as in our patient [16, 17]. Methotrexate
and mycophenolate mofetil or mycophenolic
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treksata. Shodno tome, terapija je zamenjena
azatioprinom uz visoke doze prednizona a u
skladu sa preporukama za terapiju CDM [19].

S obzirom na inicijalnu leziju jetre potvr-
denu laboratorijskim nalazima i dalje pogor-
Sanje misi¢nih simptoma, razmotrili smo opci-
je le¢enja koje se koriste kod DM-a rezisten-
tnog na terapiju ukljucujuéi primenu rituksima-
ba, intravenskih imunoglobulina, inhibitora
kalcineurina i ciklofosfamida. lako se rituksi-
mab preporucéuje kao prva terapijska linija u
le¢enju teraporezistentnog DM-a, primena
istog nije bila moguc¢a s obzirom da trenutno
nije odobren u nasoj zemlji za pacijente koji
boluju od DM-a. Stoga smo se odlucili za ci-
klosporin koji je uspesno kontrolisao miozitis
i doveo do potpune regresije koZnih lezija [7].

Procenjeno je da prevalencija malignih
bolesti kod odraslih pacijenata sa DM-om
iznosi 20%, pri ¢emu je rizik najveci tokom
prve godine bolesti [16], ali ostaje povisen Cak
i nakon pete godine, kako navode Kjang (Qi-
ang) i saradnici u metaanalizi [20]. Imajuéi to
u vidu, planiramo da nastavimo sa skriningom
na malignitete u skladu sa uzrastom i skrinin-
gom vodenim simptomima, kao i sa radiolos-
kim imidZingom celog tela jedanput godisnje.

Zakljucak

U zaklju¢ku naglasavamo ograni¢enu pri-
menljivost EULAR/ACR kriterijuma klasifikacije
za adultne i juvenilne idiopatske inflamatorne
miopatije, posebno kod pacijenata sa klinic-
kim amiopatskim dermatomiozitisom. Takode,
insuficijencija relevantnih terapijskih algorita-
ma predstavlja znaCajan izazov u le¢enju. Isti-
¢emo mogucnost progresije klinickog amio-
patskog dermatomiozitisa u klasi¢an derma-
tomiozitis i ukazujemo da razvoj subjektivnih i
klinic¢kih znakova zahvacenosti misi¢a ne mora
biti pracen povecanjem nivoa misi¢nih enzima
koji se obi¢no koriste za skrining pocetka mi-
Siéne bolesti. Na kraju, potvrdujemo efikasnost
ciklosporina kod pacijenata koji nisu adekvat-
no odgovorili na sve prethodno primenjene
terapijske modalitete.

Skraéenice

DM — Dermatomyositis
CADM - Clinically amyopathic dermatomyositis
CDM - Classical dermatomyositis
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acid, as well as intravenous immunoglobulin,
are frequently used immunosuppressants [17,
18]. Methotrexate initially achieved partial re-
gression of the skin lesions in our patients,
but failed to prevent disease progression in
terms of muscle involvement. Consequently,
azathioprine with high-dose prednisone was
introduced, following CDM treatment recom-
mendations [19].

The initial hepatic injury confirmed by
laboratory tests and worsening of muscle
symptoms necessitated reconsideration of
treatment strategies. Options for refractory
DM include rituximab, intravenous immu-
noglobulin, calcineurin inhibitors, and cyclo-
phosphamide. Although rituximab is recom-
mended as a first-line agent for refractory DM,
it was unavailable in our country. Thus, we
opted for cyclosporine, which successfully
controlled myositis and led to complete skin
lesion resolution [7].

The estimated malignancy prevalence in
adult DM patients is 20%, peaking within the
first year of diagnosis [16] but persisting be-
yond five years, as reported in a meta-analysis
by Qiang et al. [20]. Given this risk, continued
age-appropriate and symptom-targeted malig-
nancy screening and annual whole-body imag-
ing are planned for long-term surveillance.

Conclusion

This case highlights the limitations of EU-
LAR/ACR classification criteria for adult and
juvenile idiopathic inflammatory myopathies,
particularly in diagnosing CADM. The ab-
sence of standardized treatment algorithms
poses a significant therapeutic challenge. Ad-
ditionally, we underscore the possible pro-
gression of CADM to CDM, noting that muscle
involvement may develop without a corre-
sponding increase in muscle enzyme levels,
which are commonly used for disease moni-
toring. Finally, our case confirms the effective-
ness of cyclosporine in a patient who failed
to respond adequately to multiple prior treat-
ment modalities.

Abbreviations
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SaZetak

Inhibitori kontrolnih tacaka, anti-PD-1 antitelo nivolumab i anti-CTLA-4 antitelo ipilimumab, revolucionirali su lecenje
raka u protekloj deceniji. Oslobadanjem kocCnica imunskog sistema, dovode do aktivacije antitumorskog celijskog
imuniteta, Sto dovodi do dugotrajnih odgovora kod nekoliko vrsta tumora, uklju¢ujuéi metastatski melanom, karcinom
renalnih ¢elija, skvamozni i metastatski nesitnocelijski karcinom plu¢a. Medutim, nespecifi¢na aktivacija imunskog
sistema ¢esto dovodi do neZeljenih efekata koji mogu zahvatiti sve organske sisteme, ali najces¢e kozu. Najcesc¢e
kutane neZeljene reakcije su makulopapularni osip i svrab. Retke, ali ozbiline, po Zivot opasne reakcije, poput bu-
loznih dermatoza, uklju¢ujuéi bulozni pemfigoid, takode se mogu javiti. Predstavljamo slucaj buloznog pemfigoida
tokom le¢enja metastatskog melanoma nivolumabom i ipilimumabom. Prepoznavanje i rano le¢enje imunski posre-
dovanih neZeljenih efekata od sustinskog su znacaja za ograniCavanje trajanja i teZine neZeljenih efekata i za
sprecavanje prekida kontinuiteta leCenja, te uspostavijanja i odrZavanja efikasnosti terapije.

Kljuéne recéi: bulozni pemfigoid; neZeljeni efekti i neZeljene reakcije na lekove; inhibitori kontrolnih tacaka; nivolum-
ab; ipilimumab; melanom; metastaze

Abstract

Checkpoint inhibitors, such as the anti-PD-1 antibody nivolumab and the anti-CTLA-4 antibody ipilimumab, have revo-
lutionized cancer treatment over the past decade. By releasing immune checkpoints, they enhance anti-tumor cellular
immunity and have shown durable responses in several malignancies, including metastatic melanoma, renal cell car-
cinoma, and both squamous and non-squamous non-small-cell lung cancer. However, the non-specific activation of
the immune system frequently leads to immune-related adverse events, which may affect any organ system, most com-
monly the skin. The most frequent cutaneous adverse events are maculopapular rash and pruritus, while rare but severe
life-threatening toxicities, such as blistering diseases like bullous pemphigoid, may also occur. We present a case of
bullous pemphigoid in a patient treated with combination of nivolumab and ipilimumab for metastatic melanoma. Early
recognition and prompt management of immune-related adverse effects are critical to minimizing their severity and
duration, ensuring treatment adherence, and preserving the therapeutic efficacy of immune checkpoint inhibitors.
Key words: Pemphigoid, Bullous; Drug-Related Side Effects and Adverse Reactions; Immune Checkpoint Inhibi-
tors; Nivolumab; Ipilimumab; Melanoma; Neoplasm Metastasis

Uvod Introduction
Nivolumab je imunoglobulin G4 (IgG4) ihi- Nivolumab is the first-in-human immu-
bitor kontrolne tacke antitelo koje prekida inte- noglobulin G4 (IgG4) monoclonal antibody
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rakciju PD-1 receptora sa njegovim ligandima
PD-L1 i PD-L2, ¢ime se aktivira ¢elijski imunski
odgovor (1). Ipilimumab je humani imunoglobulin
G1 (IgG1) ihibitor kontrolne taCke antitelo koje
inhibira citotoksi¢ni T-limfocitni antigen-4 (CTLA-
4), tako blokirajuci inhibitorne signale poreklom
od efektorskih T-Celija, dopustajuéi kostimulator-
nu signalizaciju i generisanje T-Celijskog antitu-
morskog odgovora [2]. Oba leka su odobrena za
le¢enje melanoma, karcinoma renalnih celija,
skvamoznog karcinoma pluc¢a i metastatskog
nemikrocelularnog karcinoma plu¢a. Medutim,
imunoterapija moZe dovesti i do imunske intole-
rancije i izazvati imunski posredovane neZeljene
reakcije (engl. immune-related adverse events
— irAE) kroz nespecifi¢nu aktivaciju imunskog
sistema, koje se mogu javiti u bilo kom trenutku:
na pocetku, tokom terapije ili nakon prekida te-
rapije. Najéesc¢e su kozne irAE (makulopapulozni
osip, svrab, psorijaza, lezije nalik vitiligu) koje se
javljaju do 34% pacijenata na terapiji PD-1 inhi-
bitorima, ali gotovo svi organi mogu biti zahva-
Ceni: gastrointestinalni trakt (kolitis, ileitis, pan-
kreatitis, gastritis), endokrini sistem (hipofizitis,
adrenalna insuficijencija, hipertireoidizam i hipo-
tireoidizam), plu¢a (pneumonitis, pleuritis, gra-
nulomatoza nalik sarkoidozi), nervni sistem (en-
cefalitis, periferna neuropatija, Gilen-Bareov
(Guillian-Barré) sindrom, asepti¢ni meningitis),
jetra (hepatitis), hematoloSke celije, srce, bubre-
zi, o¢i i misiéno-skeletni sistem [3]. Veéina kozZnih
neZeljenih reakcija su blage do umerene, ali u
retkim situacijama opisan je teski stepen kozne
toksi¢nosti ukljucujuci autoimunske bulozne bo-
lesti i toksi¢nu epidermalnu nekrolizu. Bulozni
pemfigoid (BP) je ozbiljna i retka neZeljena reak-
cija na nivolumab, koja moZe biti opasna po Zivot
[4—6]. Bulozni pemfigoid se najéesc¢e manifestu-
je bulama napetog krova preko urtikarijalnih pla-
kova na trupu i ekstremitetima, pracenih inten-
zivnim svrabom. Dijagnoza se potvrduje histopa-
toloski, gde se uocava eozinofilna spongioza ili
subepidermalno odvajanje sa eozinofilima, i pu-
tem direktne ili indirektne imunofluorescencije,
gde se detektuju depoziti IgG ifili C3 u zoni ba-
zalne membrane [7].

Prikaz slucaja

Prikazujemo sluéaj 74-godisnjeg muskarca
sa melanomom |V stadijuma, nepoznatog primar-
nog porekla, dijagnostikovanog nakon komplet-
ne disekcije limfnih ¢vorova desne aksile i eksci-
Zije supkutanog metastatskog depozita desne
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targeting the programmed cell death protein
1 (PD-1) receptor. By disrupting the interac-
tion between PD-1 and its ligands, PD-L1 and
PD-L2, nivolumab reactivates the cellular im-
mune response [1]. Ipilimumab, a human im-
munoglobulin G1 (IgG1) monoclonal anti-
body, targets cytotoxic T-lymphocyte-asso-
ciated antigen-4 (CTLA-4), blocking inhibi-
tory signals to effector T cells and enabling
costimulatory signaling essential for robust
antitumor T-cell activation [2]. Both agents
are approved for the treatment of melanoma,
renal cell carcinoma, squamous cell lung
cancer, and metastatic non-small-cell lung
cancer (NSCLC). While checkpoint inhibitors
(ICls) offer significant therapeutic benefits,
they can also lead to immune intolerance and
trigger immune-related adverse events
(irAEs) due to non-specific immune activa-
tion. These adverse events may emerge ear-
ly during treatment, throughout therapy, or
even after discontinuation. Cutaneous irAEs
are among the most common, affecting up
to 34% of patients receiving PD-1 inhibitors,
and include maculopapular eruption, pruri-
tus, psoriasis, vitiligo-like lesions. However,
irAEs may involve nearly any organ system,
including: the gastrointestinal tract (colitis,
ileitis, pancreatitis, gastritis), the endocrine
system (hypophysitis, adrenal insufficiency,
hyper- and hypothyroidism), lungs (pneumo-
nitis, pleuritis, sarcoid-like granulomatosis),
the nervous system (encephalitis, peripheral
neuropathy, Guillain-Barré, aseptic meningi-
tis), liver (hepatitis), hematological cells,
heart, kidneys, eyes, and musculoskeletal
system [3]. Although most cutaneous toxici-
ties are mild to moderate, rare but severe
dermatological complications such as au-
toimmune bullous diseases and toxic epider-
mal necrolysis have been reported. Among
these, bullous pemphigoid (BP) is a rare but
serious immune-mediated skin condition as-
sociated with nivolumab therapy and may be
life-threatening [4—6]. BP typically presents
with tense blisters on urticarial plaques, often
affecting the trunk and extremities, and is
commonly associated with intense pruritus.
Diagnosis is based on histopathological find-
ings of eosinophilic spongiosis or subepider-
mal detachment with eosinophils, in combi-
nation with direct or indirect immunofluores-
cence reveling IgG and/or C3 deposits at the
basement membrane zone [7].
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skapularne regije. Histopatoloska analiza odgova-
rala je metastatskom melanomu, dok je genetska
analiza pokazala odsustvo BRAF V600 mutacije.
Nakon CT pregleda celog tela, potvrdeni su me-
tastatski depoziti u plu¢ima, mozgu, desnoj parije-
talnoj kosti i medijastinalnim limfnim &vorovima.
Nakon postavijanja dijagnoze, od juna 2023. do
februara 2024. godine, pacijent je le¢en kombino-
vanom imunoterapijom sa Cetiri ciklusa nivoluma-
ba (480 mg) i ipilimumaba (100 mg) na svake tri
nedelje, nakon &ega je nastavijeno sa monotera-
pijom nivolumabom (480 mg) na svake Cetiri ne-
delje, Sto je dovelo do delimi¢ne regresije prema
RECIST (sistem kriterijuma koji prati odgovor tu-
mora na terapiju, engl. Response Evaluation Cri-
teria In Solid Tumors).

U februaru 2024. godine, sedam meseci na-
kon pocetka terapije, pacijent je upucen na Kliniku
za koZne i polne bolesti zbog pojave bula pra¢enih
svrabom, koje su se pojavile dve nedelje pre pri-
jema. Pacijent je prijavio osip i intenzivan svrab
mesec dana pre pojave bula. KliniCkim pregledom
uocene su brojne velike, napete bule, ekskorijaci-
je, kao i brojne hemoragicne kruste na mestima
prethodnih bula na koZi trupa, ekstremiteta i glave,
klasifikovanih kao gradus 3 (Slika 1a, b, c).

Nalaz na vidljivim sluzokoZama je bio ure-
dan. Laboratorijski nalazi su pokazali ubrzanu
sedimentaciju eritrocita i povisen CRP, kao i eo-
zinofiliju i anemijski sindrom. Uradena je biopsi-
ja koZe, a direktna imunofluorescencija (DIF)
pokazala je linearne, kontinuirane depozite C3 i
IgG duz bazalne membrane. Histopatoloska ana-
liza je pokazala subepidermalnu bulu i povrsin-
ski dermalni infiltrat sastavljen od limfocita, histi-
ocita i eozinofila (Slika 2).

Ovi nalazi su potvrdili dijagnozu BP, iza-
zvanog terapijom anti-PD-1 inhibitorima, koji je
klasifikovan kao gradus 3 prema klasifikaciji i
gradiranju dermatolo$kih irAE [8, 9]. Obustav-
ljena je terapija nivolumabom, a zapoceta je
intravenska kortikosteroidna terapija metilpred-
nizolonom u dozi od 40 mg (0,5 mg/kg telesne
teZine) uz lokalnu primenu triamcinolon-aceto-
nid 0,01% krema dva puta dnevno. Tokom me-
sec dana hospitalizacije nije bilo pojave novih
bula i zabeleZena je regresija kozZnih lezija. Na-
kon tri nedelje, terapija nivolumabom je nastav-
ljena i pacijent ju je dobro podneo. Nastavlje-
na je terapija prednizonom u dozi od 20 mg/
dan oralno sa postepenim smanjenjem doze.
Pacijent je odbio dalji tretman metastatske bo-
lesti i preminuo je dva meseca kasnije, vero-
vatno usled progresije primarne bolesti.

© 2024 The Serbian Association of Dermatovenereologists

Case report

We report the case of 74-year-old male
diagnosed with stage IV melanoma of un-
known primary origin, following complete
right axillar lymph node dissection and exci-
sion of a subcutaneous metastatic deposit of
the right scapular region. Histopathological
analysis confirmed metastatic melanoma, and
genetic testing revealed no BRAF V600 muta-
tion. A whole-body CT scan demonstrated
metastatic lesions in the lungs, brain, right
parietal bone, and mediastinal lymph nodes.
Following the diagnosis, the patient received
combination immunotherapy consisting of
nivolumab (480 mg) and ipilimumab (100 mg)
administered every three weeks for four cy-
cles, followed by nivolumab monotherapy
(480 mg every four weeks) from June 2023 to
February 2024. This regimen resulted in par-
tial regression of metastatic disease, accord-
ing to RECIST criteria (Response Evaluation
Criteria in Solid Tumors).

In February 2024, approximately seven
months after initiation immunotherapy, the
patient was referred to the Department of Der-
matology for evaluation of new-onset pruritic
blistering eruption, which had developed two
weeks prior to admission. The patient report-
ed a preceding rash and intense pruritis one
month before the appearance of blisters.
Clinical examination revealed numerous large,
tense bullae, excoriations, and hemorrhagic
crusts at the sites of ruptured bullae, affecting
the trunk, extremities and scalp (Figure 1a,
b, c).

The findings were consistent with grade
3 cutaneous irAEs. Notably, the mucous
membranes were not involved. Laboratory
findings revealed elevated erythrocyte sedi-
mentation rate (ESR) and elevated C-reactive
protein (CRP), eosinophilia and, the anemic
syndrome. A skin biopsy was performed. Di-
rect immunofluorescence (DIF) demonstrated
linear, continuous deposition of C3 and IgG
along the basement membrane zone, while
histopathology revealed a subepidermal blis-
ter with a superficial dermal infiltrate com-
posed of lymphocytes, histiocytes and eosi-
nophils (Figure 2).

These findings confirmed the diagnosis
of BP induced by anti-PD1 inhibitor therapy,
classified as grade 3, in accordance with the
classification and grading of dermatologic
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Slika 1. Klini¢ka slika buloznog pemfigoida sa napetim bulama i hemoragié¢nim krustama

na trupu (a), gornjim ekstremitetima (b) i donjim ekstremitetima (c)

Figure 1. Clinical image of bullous pemphigoid showing tense bullae and hemorrhagic
crusts on the trunk (a), upper extremities (b), and lower extremities (c)

Slika 2. Hematoksilin-eozin bojenje prikazuje sub-
epidermalnu bulu sa povrsinskim dermalnim infil-
tratom sastavijenim od limfocita, histiocita i eozinofila
Figure 2. Haematoxylin-eosin stain showing a sub-
epidermal blister with superficial dermal infiltrate
composed of lymphocytes, histiocytes, and eosi-
nophils

100

irAE [8, 9]. Immunotherapy with nivolumab
was temporarily suspended, and the patient
was started on intravenous methylprednisolo-
ne (40 mg daily; 0.5 mg/kg body weight),
along with topical triamcinolone acetonide
0.01% cream applied twice daily. During a
one-month inpatient stay, no new lesions ap-
peared, and regression of existing lesions
was observed. After three weeks, nivolumab
therapy was resumed and was well tolerated.
The patient was discharged on oral pred-
nisone 20 mg/day, tampered gradually. How-
ever, the patient refused further oncological
treatment, and unfortunately, died two months
later, likely due to progression of the underly-
ing malignancy.

Discussion

Bullous pemphigoid (BP) is a rare but
severe immune-related adverse event (irAE)
associated with immune checkpoint inhibi-
tors (ICls), particularly those targeting PD-1/
PD-L1. While a few cases of BP have been
linked to anti-CTLA-4 therapy (e.g., ipilimu-
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Diskusija

Bulozni pemfigoid je retka i ozbiljna neZe-
ljena reakcija na imunoterapiju. Do sada je pri-
javljeno nekoliko slucajeva BP-a povezanih sa
PD-1/PD-L1 inhibitorima, za razliku od slucaje-
va povezanih sa anti-CTLA-4 inhibitorom ipili-
mumabom, sto sugerise da je ovaj irAE speci-
fi¢niji za anti-PD-1/PD-L1 terapiju. Medutim,
kada se nivolumab i ipilimumab koriste u kom-
binaciji, primecena je povecana stopa kutane
toksi¢nosti u poredenju sa kutanom toksi¢noscéu
bilo kojeg od ovih lekova kada se primenjuju po-
jedinacno [10]. Medijana vremena do pojave BP-a
bila je 6—8 meseci (31 nedelja) nakon primene
nivolumaba u prijavijenim slu¢ajevima, Sto je tako-
de vreme koje je bilo potrebno da se BP razvije
kod naseg pacijenta. Manji broj pacijenata razvio
je BP nakon 1—1,5 godina od pocetka primene
nivolumaba [4, 11, 12]. Kod jednog slucaja je pri-
javiljen razvoj BP-a tri godine nakon pocetka tera-
pije, Sto predstavija najkasniji opisani pocetak
BP-a u literaturi. U slu¢ajevima gde postoji znacaj-
no kasnjenje izmedu pocetka terapije i pojave BP-
a, uvek treba razmotriti mogucéu povezanost [13].

Prema retrospektivnoj analizi i podacima iz
literature o BP izazvanom inhibitorima kontrolnih
taCaka, muskarci ¢esce razvijaju BP, narocCito u
pacijenta [4, 14]. Klini¢ka prezentacija BP-a moZe
biti raznolika, sto &ini postavijanje dijagnoze iza-
zovnim. Svrab je jedan od glavnih prodromalnih
simptoma BP-a, koji moZe prethoditi razvoju bula
nedeljama ili mesecima, kao u slu¢aju prikazanog
pacijenta [11, 15]. U nekim slu¢ajevima, svrab
moZe biti dominantan simptom, a bule ili osip
mogu se nikada ne razviti. NaZalost, svrab je tako-
de jedan od najéescih blagih neZeljenih dogadaja
kod primene PD-1 inhibitora, prijavijen kod skoro
tre¢ine pacijenata.

Bolest se moZe dalje klasifikovati u Cetiri
podtipa na osnovu morfologije: (1) klasi¢ni BP,
karakterisan napetim vezikulama i bulama, otvo-
renim erozijama sa kolaretama ljuspi; (2) atipi¢ni
— ekcematozni, koji se manifestuje kao ljuspasti,
vlazni plakovi, sa kolaretama ljuspi i potencijal-
nom krustom od isuSene serozne drenaze; (3)
atipi¢ni — svrab bez drugog nalaza, bez jasnog
osipa, ali sa linearnim erozijama usled ekskori-
jacija nastalih ¢esanjem; (4) atipi¢ni — drugi, koji
moZe predstavijati bilo koju vrstu erupcije na
koZi koja ispunjava kriterijume na osnovu biop-
sije i laboratorijskih nalaza [16]. Stoga, u diferen-
ciranju PD-1-indukovanog BP i niskostepenih
koznih toksi¢nosti, biopsija koZe i potvrda dija-

© 2024 The Serbian Association of Dermatovenereologists

mab), most reports involve anti-PD-1/PD-L1
agents, suggesting that this adverse effect is
more specific to anti-PD-1/PD-L1 blockade.
When used in combination, nivolumab and
ipilimumab have been shown to increase the
incidence of cutaneous toxicities compared
to monotherapy with either agent [10]. The
median time to onset of BP following nivolum-
ab administration is reported to be 6-8
months (approximately 31 weeks), which co-
incides with the time of onset in our patient.
However, delayed presentations are also pos-
sible, with some cases appearing after 1-1.5
years and one case reported at three years
post-initiation - the most delayed onset of BP
described in the literature [4, 11, 12]. There-
fore, even in cases with a significant time
lapse between treatment initiation and the
appearance of BP, a potential relationship
should be considered [13].

Retrospective analysis and literature re-
views indicate that BP is more frequently ob-
served in men, particularly in their seventh
decade of life — demographics that match our
case [4, 14]. Clinical presentation of BP is het-
erogeneous, making diagnosis challenging.
Pruritus is often an early symptom, some-
times preceding blister formation by weeks
to months, as was observed in our patient [11,
15]. In certain cases, pruritus may remain the
sole symptom without visible blisters or rash.
This is noteworthy given that pruritus is com-
mon low-grade irAE seen in up to one-third
of patients receiving PD-1 inhibitors. BP can
be classified into four morphological sub-
types: (1) classic BP, characterized by tense
vesicles and bullae, open erosions with col-
larettes of scale; (2) atypical-eczematous,
presenting with scaly, moist plaques, with col-
larettes of scale and potential crust from dried
serous drainage; (3) atypical-pruritus only,
with no clear rash, but may show linear ero-
sions due to scratching; (4) atypical-other,
skin eruptions not falling into the previous
categories but consistent with BP on biopsy
or laboratory evaluation [16]. To distinguish
PD-1-induced BP from low-grade cutaneous
toxicity, skin biopsy and direct immunofluo-
rescence (DIF) remain the gold standard for
diagnosis [11].

The 2020 MASCC (Multinational Associa-
tion of Supportive Care in Cancer) guidelines
for managing severe dermatologic irAE rec-
ommend withholding ICI therapy for grade 3
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gnoze BP direktnom imunofluorescencijom
(DIF) predstavijaju ,zlatni standard” [11].

Preporuke Multinacionalnog udruZenja za su-
portivhu negu u onkologiji (engl. Multinational
Association of Supportive Care in Cancer) iz 2020.
godine za lecenje teskih dermatoloskih toksi¢nosti
izazvanih inhibitorima kontrolnih taCaka za gradus
3 (bule na > 30% povrsine tela uz razdvajanje slo-
jeva koZe i pridruZeni bolovi ili svrab) su: prekinuti
ICI terapiju, zatim zapoceti metilprednizolon (ili
ekvivalent) u dozi 1—-2 mg/kg dnevno do poboljsa-
nja, a potom preci na prednizon (ili ekvivalent) u
dozi 0,5—1 mg/kg dnevno, uz postepeno smanje-
nje doze tokom najmanje Cetiri nedelje [17]. Dugo-
trajna upotreba sistemskih kortikosteroida moZe
izazvati brojne neZeljene reakcije i potencijalno
ugroziti efikasnost inhibitora kontrolnih tacaka, pa
bi trebalo razmotriti upotrebu nesteroidnih agena-
sa, kao Sto su rituksimab (500 mgq intravenski, jed-
nom nedeljno tokom Cetiri nedelje) ili omalizumab
(300 mg na svakih Cetiri nedelje). Lokalna terapija
ukljucuje upotrebu emolijentnih masti i nelepljivih
zavoja preko otvorenih erozija. Prema najnovijim
izvestajima, dupilumab je uspesno off-label kori-
S¢en za leCenje irAE zavisnih od kortikosteroida,
sa visokom stopom odgovora [18—20]. Potrebna
Su dodatna istraZivanja kako bi se procenila efika-
snost i dugoro¢na bezbednost dupilumaba. Nas
pacijent je imao dobar odgovor na primenjenu te-
rapiju, tako da druge terapijske opcije nisu razma-
trane. Primena dapsona je takode bila razmatrana,
ali je bila kontraindikovana usled anemijskog sin-
droma. Prema prethodnim izvestajima, kod skoro
50% pacijenata imunoterapija je trajno prekinuta
nakon razvoja BP [14]. Kod naseg pacijenta, imu-
noterapija je nastavljena uz kontinuiranu terapiju
oralnim kortikosteroidima, bez pogorsanja simpto-
ma. Medutim, pacifent je preminuo verovatno usled
progresije primarne bolesti.

Zakljucak

Uvodenije inhibitora kontrolnih taCaka u onko-
losko le¢enje dovelo je do razvoja Sirokog spektra
toksic¢nosti, koje ranije nisu bile prijavijene tokom
standardne hemoterapije. Ove imunski posredo-
vane nuspojave najcesc¢e se manifestuju na kozi,
Sto ukazuje na kljuénu ulogu dermatologa u zbri-
njavanju ovih pacijenata. Pravovremena dijagnoza
i leCenje su od sustinskog znacaja kako bi se iz-
begli nepotrebni prekidi terapije. Terapija nestero-
idnim agensima za dermatoloske imunski posre-
dovane nuspojave vazna je kako se ne bi kompro-
mitovala efikasnost inhibitora kontrolnih taCaka.
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reactions (i.e., blisters >30% BSA, with
sloughing and significant pain or pruritus), fol-
lowed by initiating methylprednisone (or
equivalent) 1-2 mg/kg/day, transitioning to
prednisone (or equivalent) 0.5-1 mg/kg/day
with a taper over at least four weeks [17]. Be-
cause prolonged systemic corticosteroid use
can lead to significant side effects and may
reduce the antitumor efficacy of ICls, steroid-
sparing agents such as rituximab (e.g., 500
mg IV weekly for 4 weeks) or omalizumab
(e.g., 300 mg every 4 weeks) are increasingly
considered. Topical treatment includes emol-
lient ointments and non-stick bandages for
erosions. More recently, dupilumab has
shown promise as an off-label treatment for
steroid-dependent cutaneous irAEs, with fa-
vorable response rates [18—-20]. However, fur-
ther studies are needed to validate its efficacy
and long-term safety of dupilumab. In our
case, the patient responded well to the ap-
plied therapy, so escalation to other therapies
was not necessary. The use of dapsone was
considered but contraindicated due to ane-
mia. In about 50% of reported cases, immu-
notherapy is permanently discontinued fol-
lowing the development of BP [14]. However,
in our patient, ICl therapy was continued with
concurrent corticosteroids, without exacerba-
tion of symptoms. Unfortunately, the patient
later succumbed, likely due to progression of
the primary malignancy.

Conclusion

The introduction of immune checkpoint
inhibitors has significantly expanded the spec-
trum of dermatologic toxicities encountered in
oncology, including immune-mediated diseas-
es such as BP. Dermatologic immune-related
adverse events are among the most common
and require careful monitoring and timely inter-
vention. Accurate diagnosis and appropriate
management are crucial to minimize unneces-
sary discontinuation of cancer therapy. Steroid-
sparing agents play a key role in maintaining
checkpoint inhibitor efficacy while controlling
cutaneous immune-related adverse events.
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