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SaZetak

Alopecija areata predstavlja hroni¢no, imunoposredovano autoimuno oboljenje koje pogada folikule dlake, nokte i
povremeno pigmentni epitel mreZnjace. Najéesce zahvata folikule dlake u anagenoj fazi i dovodi do potpunog ili
delimi¢nog gubitka kose, bez trajnog oStecenja folikula dlake i bez stvaranja oZiljka. Patogeneza bolesti je sloZena
i obuhvata genetske faktore, imunofaktore, faktore iz spoljasnje sredine, oksidativni stres, alergiju, mikrobiom, kao
i druge faktore koji dovode do autoimunih poremecaja u normalnom ciklusu kose. Danasnja terapija alopecije ar-
eata obuhvata topikalne ili sistemske kortikosteroide, minoksidil, metotreksat i azatioprin koji pokazuju ograni¢enu
efikasnost, narocito u tezim slu¢ajevima alopecije. IstraZivanjem patogeneze alopecije areata, naucnici su dosli do
novih terapijskih modaliteta u le¢enju poput inhibitora Janus kinaze. Inhibitori Janus kinaze predstavljaju male
molekule koji mogu blokirati jednu ili vise tirozin kinaza u JAK-STAT (engl. Janus kinase/signal transducer and activa-
tor of transcription pathway) signalnom putu, uklju¢ujué¢i JAK1, JAK2, JAK3 i tirozin kinazu 2. Na taj nacin blokiraju
razlicite citokinske i inflamatorne puteve i dovode do imunosupresije. Trenutni podaci ukazuju na to da su oralni
inhibitori Janus kinaze (baricitinib, ritlecitinib, deuruksolitinib, brepocitinib) obeéavajuéa nova klasa lekova. Inhibitori
Janus kinaze mogu izazvati znacajan ponovni rast dlake, sa blagim do umerenim neZeljenim dejstvima, i zbog toga
im se danas daje prednost u odnosu na kortikosteroide.

Kljucne reci: alopecija areata; inhibitori Janus kinase; dermoskopija; ishod le¢enja; neZeljene reakcije na lekove

Abstract

Alopecia areata (AA) is a chronic, immune-mediated autoimmune disease that affects hair follicles, nails, and occa-
sionally the retinal pigment epithelium. The disease most commonly involves hair follicles in the anagen phase and
leads to complete or partial hair loss without permanent damage to the hair follicles and without scar formation. The
pathogenesis of alopecia areata is complex and includes genetic factors, immune factors, environmental influences,
oxidative stress, allergy, microbiome, as well as other factors that lead to autoimmune disorders in the normal hair
cycle. Current alopecia areata therapy includes topical or systemic corticosteroids, minoxidil, methotrexate, and
azathioprine, which show limited efficacy, especially in more severe forms of alopecia. Advances in understanding
the pathogenesis of alopecia areata have led to the development of new treatments, such as Janus kinase inhibitors.
Janus kinase inhibitors are small molecules capable of blocking one or more tyrosine kinases withing the JAK-STAT
(Janus kinase/signal transducer and activator of transcription pathway) signaling pathway, including JAK1, JAK2,
JAKS and tyrosine kinase 2. This way, they block various cytokine and inflammatory signaling pathways and induce
immunosuppression. Current data indicates that oral Janus kinase inhibitors (baricitinib, ritlecitinib, deuruxolitinib,
brepocitinib) constitute a promising new drug class. Janus kinase inhibitors can induce substantial hair regrowth with
mild-to-moderate adverse effects and are therefore increasingly favored over corticosteroids.

Key words: Alopecia Areata; Janus Kinase Inhibitors; Dermoscopy; Treatment Outcome; Drug-Related Side Effects
and Adverse Reactions

Uvod Introduction

Alopecija areata (AA) predstavlja hro- Alopecia areata (AA) is a chronic, im-
niéno, imunolo$ki posredovano autoimuno mune-mediated autoimmune disease that af-
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oboljenje koje pogada folikule dlake, nokte i
povremeno pigmentni epitel mreZnjace. Naj-
c¢esSce zahvata folikule dlake u anagenoj fazi i
dovodi do potpunog ili delimi¢nog gubitka
kose, bez trajnog ostecenja folikula dlake i bez
stvaranja oZiljka [1].

Prevalencija AA u opStoj populaciji iznosi
0,1-0,2% i moZe se javiti kod svih osoba bez
obzira na etni¢ku pripadnost, pol ili starost [1,2].

Patogeneza bolesti je sloZena i obuhvata
genetske faktore, imunoloske faktore, faktore iz
spoljasnje sredine, oksidativni stres, alergiju,
mikrobiom, kao i druge faktore koji dovode do
autoimunih poremecaja u normalnom ciklusu
kose. Folikul dlake se smatra ,imuno-pri-
vilegovanim mestom® jer je u folikulu dlake
smanjena ekspresija molekula glavnog kom-
pleksa imunohistokompatibilnosti (MHC) klase
| u anagenim folikulima dlake, $to moZe izolo-
vati autoantigene od prezentacije CD8 +
T-Gelijama. Pored toga, sekrecija lokalnih im-
unosupresivnih molekula u folikulu dlake, kao
Sto su transformisuci faktor rasta b1 (engl.
Transforminggrowthfactor-TGF-B1), inter-
leukin-10 (IL-10), a-melanocit-stimulisuéi hor-
mon (a-MSH), indolamin-2,3-dioksigenaza
(IDO) i vazoaktivni crevni peptid (VIP) mogla
bi doprineti formiranju lokalne imunoinhibi-
torne sredine i o¢uvanju folikula kao ,,imuno-
privilegovanog mesta“ [1,3].

U osnovi nastanka AA je imunoloski proces
koji je posredovan T-limfocitima sa dominant-
nim Thi/lnterferon-y (IFN-y) odgovorom koji
dovodi do stimulacije CD8+NKG2D+ efek-
tornih T-Celija. T-¢elije infiltriraju odredene
folikule kose. IL-15 je takode u vecoj meri
prisutan u obolelim folikulima kose, aktivirajuci
CD8+NKG2D+ citotoksi¢ne T-Celije koje proi-
zvode IFN-y, Sto dovodi do nastanka pozitivne
povratne sprege koja podsti¢e dodatnu
produkciju IL-15. Poslediéno dolazi do prelaza
folikula kose iz distroficne anagene u katagenu
fazu, Sto za rezultat ima nastanak AA [4]. Me-
dutim, epitelne maticne Celije koje se nalaze
u folikulu dlake nisu uglavnom napadnute, tako
da AA moZe biti reverzibilan proces Cak i u
vecini teskih slu¢ajeva. Ponovno uspostavljanje
Limunoprivilegovanosti folikula“ dlake je vero-
vatno preduslov za spontanu ili dugoroénu re-
misiju. Stoga, ubrzavanje i podsticanje procesa
ponovnog uspostavljanja ,imunoloske privile-
govanosti folikula“ dlake bi mogla biti
obecavajuca strategija leCenja [5].

fects hair follicles, nails, and occasionally the
retinal pigment epithelium. The disease most
commonly involves hair follicles in the anagen
phase and leads to complete or partial hair
loss without permanent damage to the hair
follicles and without scar formation [1].

The prevalence of AA in the general pop-
ulation is estimated at 0.1-0.2% and it can oc-
cur in individuals regardless of ethnicity, sex
or age [1,2].

The pathogenesis of AA is complex and
includes genetic factors, immune factors, en-
vironmental influences, oxidative stress, aller-
gy, microbiome, as well as other factors that
lead to autoimmune disorders in the normal
hair cycle. The hair follicle is regarded as an
“immune-privileged site” because anagen hair
follicles show reduction in expression of major
histocompatibility complex (MHC) class | mol-
ecules, which can isolate autoantigens from
presentation by CD8 + T cells. In addition, se-
cretion of local immunosuppressive molecules
within the hair follicle, such as transforming
growth factor b1 (TGF-b1), interleukin-10 (IL-10),
a-melanocyte-stimulating hormone (a-MSH),
indoleamine-2,3-dioxygenase (IDO) and va-
soactive intestinal peptide (VIP) may contribute
to the formation of a local immunoinhibitory
environment and preserve the follicle as an
“immune-privileged site” [1,3].

The development of AA is an immune
process that is mediated by T lymphocytes
with a dominant Thi/Interferon-y (IFN-y) re-
sponse that leads to the stimulation of
CD8+NKG2D+ effector T cells. T cells infil-
trate specific hair follicles. IL-15 is also more
abundant in diseased hair follicles, activating
CD8+NKG2D+ cytotoxic T-cells that produce
IFN-y, resulting in a positive feedback loop
that promotes additional IL-15 production. As
a result, the transition of hair follicles from
dystrophic anagen to catagen phase occurs,
which results in the formation of AA [4]. How-
ever, the epithelial stem cells found in the hair
follicle are not generally attacked, so AA can
be a reversible process even in most severe
cases. Re-establishment of the “follicular im-
mune privilege” of the hair is probably a pre-
requisite for spontaneous or long-term remis-
sion. Therefore, accelerating and stimulating
the process of re-establishing the “immuno-
logical privilege of the hair follicle” could be
a promising treatment strategy [5].

© 2026 The Serbian Association of Dermatovenereologists



CASE REPORTS

Serbian Journal of Dermatology and Venereology 2026; 15 (1): 5-14.

Klinic¢ka slika karakteristicna je po pojavi
malog, izolovanog, glatkog, neoZiljinog, okru-
glog ili ovalnog ,pecata” bez kose na koZi
glave ili bilo kom podrucju gde raste dlaka.
Najées¢a mesta gubitka kose su teme i brada
[2,4]. Vremenom kod mnogih osoba dolazi do
spontanog rasta kose u roku od jedne godine,
ali bolest mozZe i da napreduje do alopecije
totalis (AT), odnosno potpunog gubitka kose
na skalpu ili do alopecije universalis (AU) koja
predstavlja gubitak dlaka na celom telu [2].
Vecina pacijenata doZivljava nepredvidive epi-
zode recidiva i remisije [1]. Postoji i redak di-
fuzni oblik alopecije areata koja se manifestuje
celokupnim stanjivanjem kose i primarno ovaj
oblik alopecije zahvata temeni deo glave [4].

Za procenu verovatno¢e ponovnog rasta
kose na osnovu nalaza trihoskopije mozZe se
koristiti alopecia areata prediktivni skor
(AAPS), dok se za procenu teZine alopecije
areata koristi SALT skor (Severity of Alopecia
Tool) [4,6].

Pri pregledu koZe glave dermoskopom
mogu se uociti odredeni znakovi koji su znacajni
za dijagnozu i procenu aktivnosti bolesti. Neki
od znakova koji se dermoskopski mogu uociti
su Zute taCke, kratke velus dlake, dlake u obliku
uzvicnika i crne taCke. Zute tacke predstavijaju
ispunjen infundibulum dlake keratinskim ma-
terijalom i sebumom | one ukazuju na
verovatnocu opstanka folikula dlake. Kratke ve-
lus dlake su tanke i nepigmentisane dlake, koje
ukazuju na ponovni rast dlaka u AA. Nasuprot
njima, uo¢ene dlake u obliku uzvi¢nika i crne
taCke ukazuju na aktivni oblik AA [7].

lako AA nije Zivotno ugroZavajuca bolest,
to je hroni¢no stanje koje karakterisu ¢esti re-
lapsi gubitka kose i progresija stanja Sto moze
dovesti i do razvoja psiholoskih poremecaja
poput depresije, anksioznosti i suicidalnosti.
Zbog toga se lec¢enje AA zasniva ne samo na
pruzanju medikamentnog tretmana nego i na
pruZanju adekvatne psiholoske podrske i
pomoci obolelim osobama [1,2].

Danasnja terapija AA obuhvata topikalne
ili sistemske kortikosteroide, minoksidil, me-
totreksat i azatioprin koji pokazuju ograni¢enu
efikasnost, narocito u tezim slucajevima alo-
pecije. Sam terapijski pristup zavisi od velikog
broja faktora kao Sto su starost, obim i teZina
bolesti kao i o¢ekivanja pacijenta [2,8].

IstraZivanjem patogeneze AA, naucnici su
dosli do novih lekova u le¢enju AA poput in-
hibitora Janus kinaze (JAK) [2].

© 2026 The Serbian Association of Dermatovenereologists

The clinical presentation of AA is charac-
terized by the appearance of a small, solitary,
smooth, non-scarring, round or oval patch of
hair loss on the scalp or any other hair-bearing
area. The most common sites of hair loss are
the scalp and the beard area [2,4]. Over time,
spontaneous hair growth occurs in many peo-
ple within one year, but the disease can also
progress to alopecia totalis (AT), defined as
complete scalp hair loss, or alopecia universa-
lis (AU), which is the loss of hair over the entire
body [2]. Most patients experience unpredict-
able episodes of relapse and remission [1]. A
rare diffuse form of alopecia areata also exists,
manifesting as generalized hair thinning that
primarily affects the crown of the head [4].

For estimating the likelihood of hair re-
growth based on trichoscopic findings, the
Alopecia Areata Predictive Score (AAPS) can
be used, whereas disease severity is as-
sessed with the Severity of Alopecia Tool
(SALT) score [4,6].

When examining the scalp with a dermo-
scope, certain signs can be observed that are
significant for the diagnosis and assessment of
disease activity. Some of the signs that can be
observed dermoscopically are yellow dots, short
vellus hairs, exclamation point hairs and black
dots. The yellow dots represent a hair infundibu-
lum filled with keratin material and sebum, and
they indicate the likelihood of hair follicle sur-
vival. Short vellus hairs are thin and unpigment-
ed hairs, indicative of hair regrowth in AA. In
contrast, the observed exclamation point hairs
and black dots indicate the active form of AA [7].

Although AA is not a life-threatening dis-
ease, it is a chronic condition characterized
by frequent relapses of hair loss and disease
progression, which may lead to the develop-
ment of psychological disorders such as de-
pression, anxiety and suicidal tendencies.
Therefore, the treatment of AA is based not
only on medical treatment, but also on provid-
ing adequate psychological support and as-
sistance to affected individuals [1,2].

Current AA therapy includes topical or
systemic corticosteroids, minoxidil, meth-
otrexate, and azathioprine, which show lim-
ited efficacy, especially in more severe forms
of alopecia. The therapeutic approach de-
pends on a large number of factors such as
age, extent and severity of the disease as well
as the patient’s expectations [2,8].
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JAK inhibitori

Inhibitori Janus kinaze (JAK) predstavijaju
male molekule koji mogu blokirati jednu ili vise
tirozin kinaza u JAK-STAT (engl. Janus kinase/
signal transducer and activator of transcription
pathway) signalnom putu, uklju¢ujuéi JAK1,
JAK2, JAK3 i tirozin kinazu 2 (TYK2). Na taj
nacin blokiraju razli¢ite citokinske i inflama-
torne puteve i dovode do imunosupresije [9].

Mnogi od inflamatornih odgovora uklju-
c¢enih u patogenezu AA dele uobiajenu sig-
nalnu transdukciju putem JAK-STAT puta, u
kojem proinflamatorni citokini poput IFN-y i
IL-15 aktiviraju JAK. Blokada ovog puta putem
JAK inhibitora se nalazi u osnovi nove terapije
AA [10].

Nedavna studija je pokazala da JAK in-
hibitori mogu blokirati T-limfocitima posre-
dovan imunoodgovor u folikulima dlake, pod-
staci rast mati¢nih ¢elija folikula dlake i inici-
rati angiogenezu, pri cemu oba procesa nas-
taju tokom faze rasta dlake. JAK inhibitori mo-
gu ubrzati prelazak folikula dlake iz telogene
faze u anagenu fazu [9].

Danas postoje dve generacije JAK inhibi-
tora. Prvu generaciju ¢ine mali molekuli koji
deluju kao neselektivni inhibitori JAK, u koje
Spadaju baricitinib i tofacitinib. U lekove druge
generacije ubrajaju se filogotinib i upadac-
itinib koji su selektivni inhibitori JAK [11].

Baricitinib selektivno inhibira JAK 1 i 2.
Pokazao je 100 puta vecu selektivnost za JAKT i
JAK2 u odnosu na JAK3. Nizi afinitet za JAK3 bi
potencijalno mogao da smanji imunosupresivne
efekte koji se oCekuju kao posledica inhibicije
JAKS. Baricitinib ima oralnu bioraspoloZivost od
priblizno 80%. PoluZivot mu je 12 sati. Priblizno
75% leka se eliminise putem urina, a 20% putem
fecesa. Od eliminisanog leka, 69% je neprome-
njeno u urinu, a 15% u fecesu [12].

Baricitinib je odobren za le¢enje umere-
nog do teskog reumatoidnog artritisa i umer-
enog do teskog atopijskog dermatitisa. Od
2022. godine, baricitinib je odobren za teSku
alopeciju areata [12].

U studiji sprovedenoj u 2022. godini King
i saradnici ukljucili su pacijente sa teskim ob-
likom alopecije areata (50—94% gubitka kose)
ili veoma teskim oblikom AA (95—100% gu-
bitka kose), sa trenutnom epizodom AA koja
traje > 6 meseci, a < 8 godina, bez spontanog
poboljsanja u poslednjih 6 meseci ili koja tra-
je > 8 godina, ali sa epizodama ponovnog
rasta u prethodnih 8 godina [13].

Advances in understanding of pathogen-
esis of AA have led to the development of new
treatments of AA, such as Janus kinase (JAK)
inhibitors [2].

JAK inhibitors

Janus kinase (JAK) inhibitors are small
molecules capable of blocking one or more
tyrosine kinases within the JAK-STAT (Janus
kinase/signal transducer and activator of tran-
scription pathway) signalling pathway, includ-
ing JAK1, JAK2, JAK3 and tyrosine kinase 2
(TYK2). This way, they block various cytokine
and inflammatory signalling pathways and
induce immunosuppression [9].

Many of the inflammatory responses in-
volved in the pathogenesis of AA share a com-
mon signal transduction through the JAK-STAT
pathway, in which pro-inflammatory cytokines
such as IFN-y and IL-15 activate JAK. Block-
ade of this pathway by JAK inhibitors underlies
a novel therapeutic approach for AA [10].

A recent study demonstrated that JAK
inhibitors can block the T-lymphocyte-medi-
ated immune response in hair follicles, pro-
mote hair follicle stem cell growth, and initiate
angiogenesis, both processes occurring dur-
ing the hair growth phase. JAK inhibitors can
accelerate the transition of hair follicles from
the telogen phase to the anagen phase [9].

Currently, two generations of JAK inhibi-
tors are recognized. The first generation com-
prises small molecules that act as non-selec-
tive JAK inhibitors, including baricitinib and
tofacitinib. Second-generation drugs include
filogotinib and upadacitinib, which are selec-
tive JAK inhibitors [11].

Baricitinib selectively inhibits JAK1 and
JAK2 and demonstrates 100-fold greater se-
lectivity for JAK1 and JAK2 over JAKS. Its low-
er affinity for JAK3 may potentially reduce the
immunosuppressive effects expected as a con-
sequence of JAKS inhibition. Baricitinib has an
oral bioavailability of approximately 80% and a
half-life of 12 hours. Approximately 75% of the
drug is eliminated via urine and 20% through
faeces. Of the eliminated fraction, 69% is un-
changed in urine, and 15% in faeces [12].

Baricitinib is approved for the treatment
of moderate to severe rheumatoid arthritis
and moderate to severe atopic dermatitis. As
of 2022, baricitinib is approved for severe alo-
pecia areata [12].
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Tabela 1. Procenat pacijenata sa postignutim SALT skorom na razli¢itim dozama baricitiniba
Table 1. Percentage of patients with achieved SALT score at different doses of baricitinib

Baricitinib/Baricitinib

SALT 30 12. nedelja/weeks

SALT 50 <16 nedelja/weeks

4 mg 33,3% 38,1%
2mg 29,6% 31,8%
1 mg 17,9% 18,2%
Placebo/Placebo 10,7% 4,5%

U 12. nedelji le¢enja baricitinibom (faza 2)
u doziod 4 mg, 2 mg, 1 mg i placebom, 33,3%,
29,6%, 17,9% i 10,7% pacijenata je postiglo
SALT30. Od pacijenata koji su zavrS$ili 16
nedelja terapije ili su ranije prekinuli terapiju
(87 pacijenata), SALT50 odgovor je postigao
38,1%, 31,8%, 18,2% i 4,5% pacijenata le¢enih
baricitinibom u dozi od 4 mg, 2 mg, 1 mg i
placebo (Tabela 1) [12,13].

U 36. nedelji leCenja, znacajno veéi udeo
pacijenata je postigao SALT < 20 u grupi koja
je primala baricitinib od 4 mg i 2 mg u pore-
denju sa placebom. SALT 10 rezultat je postig-
nut kod vecéeg broja pacijenata u grupi koja je
primala baricitinib 4 mg (40,7%, P = 0,008) i
baricitinib 2 mg (25,9%, P = 0,046) u
poredenju sa placebom (0%) [12,13].

U fazi 3 ovog istraZivanja, formirane su
dve randomizovane, placebo kontrolisane
studije (BRAVE-AAT i BRAVE-AA2) sa rezulta-
tima na skali za procenu teZine alopecije
(SALT) od 50 ili vise (opseg, od 0 — bez gu-
bitka kose glave do 100 — potpuni gubitak kose
glave). Pacijenti su nasumicno rasporedeni u
odnosu 3 : 2 : 2 da primaju baricitinib jednom
dnevno u dozi od 4 mg, 2 mgq ili placebo. Pro-
cenat pacijenata sa SALT rezultatom od 20 ili
manje u 36. nedelji je bio 38,8% za dozu od 4
mgq baricitiniba, 22,8% za dozu od 2 mg i 6,2%
sa placebom u prvoj studiji, a u drugoj studiji
35,9%, 19,4% i 3,3%. Razlika izmedu upotrebe
4 mg i 2 mg baricitiniba u odnosu na placebo

In a 2022 study, King et al. included pa-
tients with severe AA (50-94% hair loss) or
very severe AA (95-100% hair loss), with a cur-
rent episode of AA lasting > 6 months and <
8 years without spontaneous improvement in
the previous 6 months or disease duration >
8 years, but with episodes of regrowth in the
previous 8 years [12,13].

At week 12 of treatment with baricitinib
(phase 2) at doses of 4 mg, 2 mg, 1 mg and
placebo, 33.3%, 29.6%, 17.9% and 10.7% of
patients, respectively, achieved SALT30.
Among patients who completed 16 weeks of
therapy or discontinued earlier (87 patients),
SALT50 response was achieved by 38.1%,
31.8%, 18.2%, and 4.5% of patients treated
with baricitinib 4 mg, 2 mg, 1 mg, and pla-
cebo, respectively (Table 1) [13].

At week 36 of treatment, a significantly
greater proportion of patients achieved SALT
< 20 in the baricitinib 4 mg and 2 mg groups
compared with placebo. The SALT 10 score
was achieved in more patients in the baric-
itinib 4 mg (40.7%, P = 0.008) and baricitinib
2 mg (25.9%, P = 0.046) groups compared
with placebo (0%) [12,13].

In phase 3 of this program, two rand-
omized, placebo-controlled trials (BRAVE-AAT1
and BRAVE-AA2) were conducted in patients
with a Severity of Alopecia Tool (SALT) score =
50 (range 0 = no scalp hair loss to 100 = com-
plete scalp hair loss). Patients were randomized

Tabela 2. Procenat pacijenata sa postignutim SALT < 20 u 36. nedelji, BRAVE-AA1 i BRAVE-AA2

studije
Tabltje 2. Percentage of patients achieving SALT < 20 at week 36, BRAVE-AA1 and BRAVE-AA2
studies
Baricitinib/Baricitinib BRAVE- AA1 BRAVE-AA2
4 mg 38,8% 35,9%
2mg 22,8% 19,4%
Placebo/Placebo 6,2% 3,3%
StatistiCka znacajnost/Statistical significance p < 0,001 p < 0,001
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bila je u obe studije statisti¢ki znacajna (p <
0,001) (Tabela 2) [13].

U studiji koju su sproveli DZang (Zhang) i
saradnici bio je uklju¢en 61 pacijent sa ume-
renim do teskim oblikom alopecije areate. Is-
pitanici su bili podeljeni u tri grupe. Prva grupa
pacijenata le¢ena je sistemskim kortikosteroi-
dima (SC), druga grupa leCena je tofacitini-
bom, a tre¢a kombinovanom terapijom [14].

TeZina alopecije zabeleZena je korisce-
njem SALT skora. SALT50, SALT90 i SALT100
su definisani kao 50, 90 i 100% ponovnog
rasta dlake [14].

U grupi koja je primala SC, 66,7% (12/18)
pacijenata je postiglo SALT50. Proseéno tra-
janje lecenja je bilo 6,2 meseca. 61,1% (11/18)
pacijenata je postiglo SALT90 (prosecna
duZina le¢enja je 5,3 meseca), a 50% pacije-
nata je postiglo SALT100 (prosecno trajanje
le¢enja je 5,1 mesec) (Tabela 3) [14].

U grupi koja je primala tofacitinib, 60%
(12/20) pacijenata je postiglo SALT50 za
prosecno trajanje terapije u duZini od 12,5
meseci. 50% (10/20) pacijenata je postiglo
SALT90 (za 13,2 meseca le¢enja), a 30% pac-
ijenata je postiglo SALT100 (za 14,4 meseca
le¢enja) (Tabela 4) [14].

U kombinovanoj grupi, 78,3% (18/23) paci-
jenata postiglo je SALT50. Proseéno trajanje
terapije bilo je 10,4 meseca. 56,5% pacijenata

in a 3:2:2 ratio to receive once-daily baricitinib
4 mg, 2 mg, or placebo. The proportion of pa-
tients achieving SALT < 20 at week 36 was
38.8% with baricitinib 4 mg, 22.8% with 2 mg,
and 6.2% with placebo in BRAVE-AA1, and
35.9%, 19.4%, and 3.3%, respectively, in BRAVE-
AA2. The differences between both baricitinib
doses and placebo were statistically significant
in both trials (p< 0.001) (Table 2) [13].

In a study conducted by Zhang et al., 61
patients with moderate-to-severe alopecia
areata were included. The participants were
divided into three groups. The first group was
treated with systemic corticosteroids (SC), the
second with tofacitinib, and the third with
combination therapy [14].

Disease severity was recorded using the
SALT score. SALT50, SALT90, and SALT100
were defined as 50%, 90%, and 100% hair
regrowth, respectively [14].

In the SC group, 66.7% (12/18) of patients
achieved SALT50, with a mean treatment du-
ration of 6.2 months. SALT90 was achieved
by 61.1% (11/18) of patients (mean duration
5.3 months), and 50% achieved SALT100
(mean duration 5.1 months) (Table 3) [14].

In the tofacitinib group, 60% (12/20) of pa-
tients achieved SALT50 after a mean treatment
duration of 12.5 months. SALT90 was achieved
by 50% (10/20) of patients (13.2 months of

Tabela 3. Odgovor kod primene kortikosteroida: procenat pacijenata sa postignutim SALT skorom
i prose¢na duZina trajanja terapije
Table 3. Corticosteroid response: percentage of patients with achieved SALT score and average
duration of therapy

SALT skor/score Broj pacijenata Procenat pacijenata % Prosecno trajanje terapije (meseci)
Number of patients Percentage of patients % Average duration of therapy (months)

SALT 50 12/18 66,7% 6,2

SALT 90 11/18 61,1% 53

SALT 100 9/18 50% 51

Tabela 4. Odgovor kod primene tofacitiniba: procenat pacijenata sa postignutim SALT skorom i
prosecCna duZina trajanja terapije
Table 4. Tofacitinib response: percentage of patients with achieved SALT score and average dura-
tion of therapy

SALT skor/score Broj pacijenata Procenat % Prosecno trajanje terapije (meseci)
Number of patients Percentage% Average duration of therapy (months)
SALT 50 12/20 60% 12,5
SALT 90 10/20 50% 13,2
SALT 100 6/20 30% 14,4
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je postiglo SALT90 (za 8 meseci le¢enja), a
26,1% pacijenata je postiglo SALT100 (za 6,4
meseca le¢enja) (Tabela 5) [14].

U prospektivnoj studiji sprovedenoj 2021.
godine, ispitanici su imali umereni do teski
oblik AA. Svi ucesnici su pre uklju¢enja u
studiju bili le¢eni ciklosporinom. Kod 18 ispi-
tanika koji nisu postigli SALT50 na primenjeni
ciklosporin, terapija je promenjena u sub-
lingvalno primenjeni tofacitinib 5 mg dva puta
dnevno tokom 12 nedelja. Kod 37,5% ovih
pacijenata nakon primene sublingvalnog to-
facitiniba doslo je do poboljsanja klinicke slike
dok je 12,5% ispitanika postiglo SALT 50 [10].

Otvorena uporedna studija za procenu
efikasnosti JAK inhibitora kod 75 pacijenata sa
AA (> 30% gubitka kose), AU i AT otkrila je
znacajno poboljSanje klinicke slike sa
prosec¢nom promenom SALT rezultata od 93,8
+ 3,25 95,2 = 2,69 u grupama sa tofacitini-
bom i ruksolitinibom. Stoga se smatra da
nema potrebe za kombinovanjem JAK inhibi-
tora sa sistemskim steroidima [11].

U prospektivnoj studiji sprovedenoj 2024.
godine 706 pacijenata je randomizovano u
grupe koje su primale deuruksolitinib 8 mg
dva puta dnevno (n = 351), deuruksolitinib 12
mgq dva puta dnevno (n = 215) ili placebo (n
= 140). LeCenje je zavrSilo 316/351 (90%),
197/215 (91,6%) i 129/140 (92,1%) pacijenata
u grupama sa 8 mg dva puta dnevno, 12 mg
dva puta dnevno i placebom. Obe doze deu-
ruksolitiniba dovele su do zna&ajno veceg
udela pacijenata koji su postigli SALT rezultat
< 20 nakon 24 nedelje u odnosu na placebo.
Znacajno vecéi procenat pacijenata koji su pri-
mali deuruksolitinib postigao je SALT rezultat
< 20 nakon 8, 12, 16 i 20 nedelja u odnosu na
placebo. Udeo pacijenata koji su postigli SALT
rezultat < 10 nakon 24 nedelje takode je bio
znac&ajno vedéi u grupama sa 8 mg dva puta

treatment), and 30% achieved SALT100 (14.4
months of treatment) (Table 4) [14].

In the combined-therapy group, 78.3%
(18/23) of patients achieved SALT50, with a
mean treatment duration of 10.4 months. SALT90
was achieved by 56.5% of patients (8.0 months
of treatment), and 26.1% achieved SALT100 (6.4
months of treatment) (Table 5) [14].

In a prospective study conducted in
2021, participants had moderate-to-severe
AA. All subjects had previously been treated
with cyclosporine before inclusion. Among 18
participants who did not achieve SALT50 with
cyclosporine, therapy was switched to sublin-
gual tofacitinib 5 mg twice daily for 12 weeks.
Clinical improvement was observed in 37.5%
of these patients after sublingual tofacitinib,
while 12.5% achieved SALT50 [10].

An open comparative study evaluating
the efficacy of JAK inhibitors in 75 patients
with AA (> 30% hair loss), AU, and AT re-
vealed significant clinical improvement, with
mean SALT score changes of 93.8 = 3.25 and
95.2 = 2.69 in the tofacitinib and ruxolitinib
groups, respectively. Therefore, it is consid-
ered that there is no need to combine JAK
inhibitors with systemic steroids [11].

In a prospective study conducted in 2024,
706 patients were randomized to receive deu-
ruxolitinib 8 mg twice daily (n = 351), deurux-
olitinib 12 mg twice daily (n = 215), or placebo
(n = 140). Treatment was completed by
316/351 (90.0%), 197/215 (91.6%), and 129/140
(92.1%) patients in the 8 mg, 12 mg, and pla-
cebo groups, respectively. Both doses of deu-
ruxolitinib resulted in a significantly greater
proportion of patients achieving a SALT score
< 20 after 24 weeks compared with placebo.
A significantly higher percentage of patients
receiving deuruxolitinib achieved SALT =< 20
at weeks 8, 12, 16, and 20 compared with pla-
cebo. The proportion of patients achieving

Tabela 5. Procenat pacijenata sa postignutim SALT skorom i duZina trajanja terapije
Table 5. Percentage of patients with achieved SALT score and duration of therapy

Grupa/Group SALT 50 SALT 90 SALT 100
% meseci/months % meseci/months % meseci/months

Sistemski kortikosterioidi

IstemsT Kortixosterioldl 66,7 6,2 61,1 53 50 5.1
Systemic corticosteroids
Tofacitinib/Tofacitinib 60 12,5 50 13,2 30 14,4
Kombinovana terapija

mbinovana teraplj 783 104 56,5 8,0 26,1 6.4
Combined therapy
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dnevno (20,8%) i 12 mg dva puta dnevno
(34,5%) u odnosu na placebo (0%) [15].

Najnovija istraZivanja ukazuju na to da su
i ritlecitinib (inhibitor porodice JAK3 i tirozin-
protein kinaze) i brepocitinib (inhibitor TYK2/
JAKT1) pokazali zna¢ajno smanjenje inflama-
tornih markera, ukljucujuci Th1, aktivaciju Th1/
NK]/T-¢elija, ¢elije povezane sa Th2, IL-23,
Th22, Treg celije i JAK3, u uzorcima biopsije
glave u 12. i 24. nedelji leCenja. Prema rezul-
tatima ovog randomizovanog placebo kon-
trolisanog ispitivanja nakon 24 nedelje, SALT90
Jje postiglo 25% pacijenata u grupi koja je pri-
mala ritlecitinib i 34% pacijenata u grupi koja
je primala brepocitinib, u poredenju sa 0% u
placebo grupi, a oba leka su pacijenti dobro
podnosili. S obzirom na mali broj neZeljenih
efekata, ova dva leka imaju potencijal da u
buduénosti zamene postojece lekove za
le¢enje AA [11,16].

Diskusija

Primena inhibitora Janus kinaze (JAK)
predstavija znaCajan napredak u terapiji AA.
Razumevanje uloge JAK-STAT signalnog puta u
patogenezi bolesti omogucdilo je razvoj ciljane
terapije JAK inhibitorima, koji deluju blokiranjem
klju¢nih citokinskih signala uklju¢enih u infla-
matorni odgovor [1,11].

U poslednjih nekoliko godina, JAK inhibitori
Su pokazali znaCajnu efikasnost u terapiji
umerene do teske alopecije areate, narocito
kod pacijenata refraktornih na konvencionalnu
terapiju [7,17]. Rezultati sistematskih pregleda
i metaanaliza ukazuju da lekovi kao $to su
baricitinib, tofacitinib i ritlecitinib dovode do
znacajnog ponovnog rasta kose u poredenju
sa placebom, uz prihvatljiv bezbednosni profil
[2,9]. Ovi nalazi potvrduju da inhibicija JAK
signalizacije direktno uti¢e na kljuéne pa-
togenetske mehanizme bolesti.

Baricitinib je trenutno jedan od najispiti-
vanijih JAK inhibitora u terapiji alopecije ar-
eate, sa dokazima iz velikih randomizovanih
studija, kao Sto su BRAVE-AAT1 i BRAVE-AA2,
koje pokazuju znacajno poboljsanje AA u
odnosu na placebo nakon 36 i 52 nedelje
terapije [6,13]. Dugorocni rezultati ukazuju na
odrziv efekat, ali i potrebu za kontinuiranom
terapijom kako bi se sprecio relaps bolesti
[12]. Sli¢ni rezultati zabeleZeni su i za deuruk-
solitinib, koji je pokazao znacajnu efikasnost
u novijim randomizovanim studijama [15].

12

SALT = 10 at week 24 was also significantly
higher in the 8 mg twice-daily (20.8%) and 12
mg twice-daily (34.5%) groups compared with
placebo (0%) [15].

Recent studies indicate that both ritl-
ecitinib (a JAK3-family/tyrosine-protein-kinase
inhibitor) and brepocitinib (a TYK2/JAK1 in-
hibitor) produced significant reductions in in-
flammatory markers — including Th1, Th1/
NK/T-cell activation, Th2-associated cells, IL-
23, Th22, Treg cells, and JAK3 — in scalp bi-
opsy samples at weeks 12 and 24 of treatment.
According to the results of this randomized
placebo-controlled trial, after 24 weeks
SALT90 was achieved by 25% of patients in
the ritlecitinib group and 34% in the brepoc-
itinib group, compared with 0% in the placebo
group, and both drugs were well tolerated.
Given the low incidence of adverse effects,
these two agents have the potential to replace
existing therapies for AA in the future [11,16].

Discussion

The use of Janus kinase (JAK) inhibitors
represents a significant advancement in the
treatment of AA. Understanding the role of the
JAK-STAT signaling pathway in the disease
pathogenesis has enabled the development
of targeted therapy with JAK inhibitors, which
act by blocking key cytokine signals involved
in the inflammatory response [1,11].

In recent years, JAK inhibitors have dem-
onstrated significant efficacy in the treatment
of moderate-to-severe alopecia areata, par-
ticularly in patients refractory to conventional
therapy [7,17]. Results from systematic re-
views and meta-analyses indicate that drugs
such as baricitinib, tofacitinib, and ritlecitinib
lead to significant hair regrowth compared to
placebo, with an acceptable safety profile [2,
9]. These findings confirm that inhibition of
JAK signaling directly affects key pathoge-
netic mechanisms of the disease.

Baricitinib is currently one of the most
extensively studied JAK inhibitors in the treat-
ment of alopecia areata, with evidence from
large randomized trials such as BRAVE-AA1
and BRAVE-AA2 demonstrating significant
improvement in AA compared to placebo after
36 and 52 weeks of treatment [6,13]. Long-
term results suggest a sustained effect, but
also indicate the need for continuous therapy
to prevent disease relapse [12]. Similar results
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Tofacitinib, takode pokazuje visoku stopu
odgovora kod pacijenata sa umerenom i
teskom formom bolesti, uklju¢ujuéi i slucajeve
sa dugotrajnim trajanjem alopecije [8,14].
Medutim, varijabilnost u odgovoru na terapiju
ukazuje na heterogenost bolesti i potrebu za
individualizovanim pristupom le&enju [18].

Pored toga, noviji selektivni inhibitori, kao
Sto su ritlecitinib i brepocitinib, pokazuju
obecavajuce rezultate kroz poboljsanje bi-
omarkera bolesti i klinickih ishoda, Sto uka-
zuje na potencijal za joS precizniju ciljanu tera-
piju u buduénosti [16]. Razlike u selektivnosti
prema JAK izoformama mogu imati znacajan
uticaj na efikasnost i bezbednost terapije, Sto
je predmet aktuelnih istraZivanja [11].

lako su rezultati terapije JAK inhibitorima
ohrabrujuci, postoje odredena ograni¢enja
koja treba uzeti u obzir. Pre svega, dugoro¢na
bezbednost ovih lekova jos uvek nije u potpu-
nosti razjasnjena, narocCito u kontekstu pove-
¢anog rizika od infekcija, maligniteta i kardio-
vaskularnih dogadaja [2,17]. Takode, visoka
cena terapije i potreba za kontinuiranom pri-
menom mogu predstavljati ograni¢avajuce
faktore u svakodnevnoj klini¢koj praksi.

Takode, relaps bolesti nakon prekida tera-
pije predstavlja znacajan izazov, sto ukazuje
da JAK inhibitori deluju pre svega supresivno,
a ne kurativno [7]. Ovo naglasava potrebu za
daljim istraZivanjima koja bi se fokusirala na
dugotrajnu remisiju i potencijalne kombino-
vane terapijske pristupe.

Zakljucak

Jasno je da su inhibitori Janus kinaze
buducnost terapije alopecie areate. General-
no, trenutni podaci ukazuju na to da su oralni
inhibitori Janus kinaze (baricitinib, ritlecitinib,
deuruksolitinib, brepocitinib) obecavajuca
nova klasa lekova. Inhibitori Janus kinaze mo-
gu izazvati zna¢ajan ponovni rast dlake, sa
blagim do umerenim neZeljenim dejstvima, i
zbog toga im se danas daje prednost u odno-
Su na kortikosteroide.

Skraéenice

AA - Alopecija areata

JAK — Janus kinaza

JAK — STAT signalni put - engl. Janus ki-
nase/signal transducer and activator of tran-
scription pathway
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have been reported for deuruxolitinib, which
has shown significant efficacy in recent ran-
domized studies [15].

Tofacitinib also shows a high response rate
in patients with moderate-to-severe disease,
including cases with long-standing alopecia [8,
14]. However, variability in treatment response
indicates disease heterogeneity and the need
for an individualized treatment approach [18].

In addition, newer selective inhibitors such
as ritlecitinib and brepocitinib show promising
results through improvements in disease bi-
omarkers and clinical outcomes, suggesting
the potential for even more precise targeted
therapy in the future [16]. Differences in selec-
tivity toward JAK isoforms may have a signifi-
cant impact on both efficacy and safety, and
this remains an area of ongoing research [11].

Although the results of JAK inhibitor thera-
py are encouraging, certain limitations must be
considered. First, the long-term safety of these
agents is still not fully clarified, particularly re-
garding an increased risk of infections, malig-
nancies, and cardiovascular events [2,17]. In
addition, the high cost of therapy and the need
for continuous administration may represent
limiting factors in everyday clinical practice.

Furthermore, disease relapse after treat-
ment discontinuation represents a significant
challenge, indicating that JAK inhibitors are
primarily suppressive rather than curative
agents [7]. This highlights the need for further
research focused on long-term remission and
potential combination therapeutic approaches.

Conclusion

It is evident that Janus kinase inhibitors
represent the future of alopecia areata thera-
py. Overall, current data indicate that oral Ja-
nus kinase inhibitors (baricitinib, ritlecitinib,
deuruxolitinib, brepocitinib) constitute a prom-
ising new drug class. Janus kinase inhibitors
can induce substantial hair regrowth with mild-
to-moderate adverse effects and are therefore
increasingly favoured over corticosteroids.

Abbreviations

AA - Alopecia areata

JAK - Janus kinase

JAK — STAT signaling pathway - Janus
kinase/signal transducer and activator of tran-
scription pathway
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SaZetak

Dvomesecna novorodena beba doneta je sa teSkim oblikom pelenskog dermatitisa koji se karakterise visestrukim eritema-
toznim erozijamaj/ulceracijama sa podignutim ivicama. Lezije su pocele u starosti od dve nedelje i bile su pra¢ene povrsinskim
infantilnim hemangiomom na desnoj zadnjici. Dermatitis je pripisan produZenom trenju i pogorsan je c¢estim te¢nim stoli-
cama, neadekvatnom higijenom i produZenim kontaktom sa fecesom/urinom. Pocetni tretman lokalnim kortikosteroidima/
fuzidnom kiselinom/klotrimazolom/barijernim kremamaj/hipoalergenskim proizvodima i oralnim probioticima bio je neefi-
kasan. Potpuno resavanje problema postignuto je petodnevnim kursom kreme betametazon/gentamicin i produZzenom
upotrebom spreja sa cink-oksidom 10%, termalnom vodom i prekidom uzimanja probiotika.

Kljuéne reci: pelenski osip; iritativni dermatitis; kontaktni dermatitis; ulkus; eritem; perineum; ishod lec¢enja

Abstract

A 2-month-old female neonate presented with a severe form of diaper dermatitis characterized by multiple punched-out
erythematous erosions/ulcerations with raised borders. The lesions began at 2 weeks of age and were accompanied by
a superficial infantile haemangioma on the right buttock. The dermatitis was attributed to prolonged friction and exacer-
bated by frequent loose stools, inadequate hygiene, and prolonged contact with faeces/urine. Initial treatment with low-
potency topical corticosteroids/fusidic acid/clotrimazole/barrier creams/hypoallergenic products, and oral probiotics was
ineffective. Complete resolution was achieved with a 5-day course of betamethasone/gentamycin cream and prolonged
use of zinc oxide 10% spray, thermal water, and discontinuation of the probiotic.

Key words: Diaper Rash; Dermatitis, Irritant; Dermatitis, Contact; Ulcer; Erythema; Perineum; Treatment Outcome

Introduction persensitivity or irritant reaction contributing

Jacquet erosive dermatitis (JED) repre- to the clinical presentation.

sents an uncommon and severe manifestation
of irritant diaper dermatitis, primarily precipi- Case Report
tated by chronic friction and prolonged expo-
sure to cutaneous irritants. Clinically, the con-
dition is characterized by well-demarcated,
erythematous, “punched-out” ulcerations and
erosions within the perineal region [1].

We report a case of JED in an infant oc-
curring subsequent to the application of a
widely utilized commercial barrier cream. The
onset of symptoms followed a reformulative
shift in several of the product’s active ingre-
dients, suggesting a potential localized hy-

A female neonate, delivered at 38 weeks’
gestation via spontaneous vaginal delivery,
presented at two months of age with severe,
persistent erosive dermatitis in the diaper dis-
tribution. Clinical examination revealed charac-
teristic “punched-out” deep-set ulcers, painful
erosions, and firm, erythematous-to-violaceous
nodules localized to the buttocks, thighs, and
genitalia (Figures 1 and 2). A diagnosis of JED
was established, despite the routine, daily ad-

© 2026 The Serbian Association of Dermatovenereologists 15



Serbian Journal of Dermatology and Venereology 2026; 15 (1): 15-18.

Gergovska M, et al.
Recalcitrant Jacquet Erosive Diaper Dermatitis

Figures 1 and 2. Erosive dermatitis in the diaper
region, “punched-out” deep-set ulcers, painful ero-
sions, and firm, erythematous-to-violaceous nodules
localized to the buttocks, thighs, and genitalia

ministration of a standard over-the-counter bar-
rier formulation. A concurrent superficial infan-
tile hemangioma was noted on the right but-
tock. Initial therapeutic interventions —including
low-potency topical corticosteroids, fusidic
acid, clotrimazole, barrier creams, and oral pro-
biotics — yielded no clinical improvement. The
condition was attributed to the use of occlusive
disposable diapers, which facilitated cutane-
ous hyperhydration and increased susceptibil-
ity to chemical irritants, specifically urinary am-
monia and fecal digestive enzymes. Further-
more, continuous mechanical friction between
the diaper and the skin during physical move-
ment exacerbated the irritation, ultimately pro-
gressing to erosive dermatitis.

Upon discontinuation of all prior treat-
ments, a therapeutic protocol was initiated
consisting of topical sucralfate in an aqueous
copper sulfate cream, administered four times
daily. To mitigate irritation caused by expo-
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Figure 3. Improvement of the erosions after thera-
py with topical sucralfate in an aqueous copper
sulfate cream, commercial zinc oxide barrier cream
between changes and betamethasone/gentamicin
cream and presence of concurrent superficial in-
fantile hemangioma was noted on the right buttock

sure to urine and fecal matter, a rigorous hy-
giene schedule was implemented, involving
diaper changes at one-to-two-hour intervals.
Supplemental care included the application
of a commercial zinc oxide barrier cream be-
tween changes and betamethasone/gen-
tamicin cream once daily for 5 days was add-
ed. Furthermore, the frequency of diaper-free
periods was increased to minimize friction
and alleviate moisture-induced dermatitis.
Substantial clinical recovery was ob-
served during the 4—6-week review period, at
which time a total clearance of erosive and
pustular lesions was achieved (Figure 3).

Discussion

First described by Jacquet in 1905 to dif-
ferentiate it from syphilitic manifestations,
Jacquet’s erosive dermatitis is an extreme
variant of irritant contact dermatitis [2]. Diaper
dermatitis, specifically irritant diaper derma-
titis (IDD), is a multifactorial condition arising
from the synergistic effects of localized hyper-
thermia, prolonged moisture exposure, fric-
tion, and the chemical irritation of urea and
fecal enzymes, often exacerbated by second-
ary microbial proliferation [3]. Although clas-
sically associated with the pediatric popula-
tion, contemporary reports have increasingly
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identified the condition in adults and older
children [4-6]. The primary etiology involves
chronic cutaneous maceration and irritation
secondary to persistent urinary incontinence
or diarrhea [4].

Jacquet’s erosive dermatitis represents a
rare and clinically distinct severe manifestation
of IDD. This variant is characterized by well-
demarcated, “punched-out” erosions or ul-
cerations featuring prominent crateriform bor-
ders [3]. The pathogenesis is frequently linked
to chronic moisture and fecal contact, often
secondary to inadequate hygiene practices,
infrequent diaper replacement, or the use of
non-breathable occlusive materials. Conse-
quently, a higher prevalence is noted in pedi-
atric populations suffering from chronic di-
arrhea or fecal incontinence, particularly those
with underlying congenital conditions such as
spina bifida or Hirschsprung disease [3].

The clinical diagnosis of JED is primarily
suggested by the presence of an erosive, pa-
pulonodular eruption within the diaper (nap-
kin) region. Given its morphology, several dif-
ferential diagnoses must be systematically
excluded, including Intertriginous candidiasis,
condyloma acuminatum, and condylomata
lata, acrodermatitis enteropathica and lang-
erhans cell histiocytosis, granuloma gluteale
infantum and perianal pseudoverrucous pa-
pules and nodules (PPPN) [6]. There is sig-
nificant academic debate regarding the nosol-
ogy of these conditions. Many authors sug-
gest that JED, granuloma gluteale infantum,
and PPPN represent a clinical continuum of
severe irritant dermatitis rather than discrete
pathological entities, advocating for a unified
diagnostic classification [2].

The clinical management of Jacquet’s ero-
sive dermatitis aligns with the therapeutic pro-
tocols for IDD of varying etiologies, with a pri-
mary focus on moisture regulation [3]. Essen-
tial conservative measures include frequent
diaper changes, the utilization of high-absorb-
ency gel-core diapers, and the consistent ap-
plication of topical barrier preparations.

While localized inflammation typically re-
solves with low-potency topical corticoster-

© 2026 The Serbian Association of Dermatovenereologists

oids (and topical antifungal or antibacterial
therapies in case of superimposed infection),
severe presentations may require a more es-
calated approach. As illustrated in this case,
systemic intervention involving oral antibiotics
and corticosteroids may be clinically indicat-
ed for refractory or high-severity manifesta-
tions [3]. Consequently, it has been proposed
that these conditions be collectively catego-
rized under that broader diagnostic heading.
For our patient, we used topical sucral-
fate based on its documented efficacy across
various mucocutaneous conditions, including
napkin dermatitis, peristomal inflammation,
thermal injuries, and chronic ulcerations [7].
The clinical efficacy of a topical regime
including sucralfate in an aqueous cream
base, zinc oxide barrier spray administered
four times daily (qds) and betamethasone/gen-
tamicin cream once daily for 5 days, was well
demonstrated in our patient. Significant clinical
improvement was observed within a four-to-
six-week period, leading to the eventual resolu-
tion of the lesions. Holistic management, in-
cluding the combination of topical treatments,
integrated with conservative supportive care
was paramount for the final outcome [5-8].

Conclusion

Jacquet erosive dermatitis represents a
severe clinical variant of irritant diaper derma-
titis, distinguished by the presence of dis-
crete, punched-out erosions and ulcerations
surrounded by raised erythematous borders.
Holistic management is important and this
report highlights the fact that not all barrier
creams provide sufficient healing and protec-
tion and some commercial products might not
be suitable for treatment and prevention of
Jacquet erosive dermatitis.

Abbreviations

JED — Jacquet erosive dermatitis

IDD - irritant diaper dermatitis

PPPN — pseudoverrucous papules and
nodules
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SaZetak

Uvod. Eruptivna sebacealna hiperplazija je benigno stanje lojnih Zlezda koje se akutno razvija i ¢esto je povezano sa pri-
menom imunosupresivne terapije. Prikaz sluéaja. Pacijent starosti 56 godina javio se na pregled zbog brojnih asimptomat-
skih papula na licu, vratu i ledima. Zbog terminalne bubreZne insuficijencije, uradena je kadaveri¢na transplantacija bu-
brega, nakon ¢ega je uvedena imunosupresivna terapija: takrolimus u dozi od 3,5 mg/dnevno, sirolimus u dozi od 0,5 mg
dva puta dnevno i prednizon u dozi od 20 mg/dnevno. Cetiri meseca nakon zapocinjanja imunosupresivne terapije pojavile
su se kutane promene. Dermoskopski i histopatoloski nalaz potvrdili su dijagnozu eruptivne sebacealne hiperplazije.
Zakljucak. Nas prikaz ukazuje da eruptivna sebacealna hiperplazija moZe nastati u ranom posttransplantacionom periodu
kod pacijenta nakon bubreZne transplantacije, a nakon primene takrolimusa.

Kljucne reéi: dermatoze lica; hiperplazija; lojne Zlezde; papuloskvamozne dermatoze; takrolimus; transplantacija
bubrega; imunosupresivna terapija

Abstract

Introduction. Eruptive sebaceous hyperplasia is a benign disorder of the sebaceous glands that develops acutely and is
often associated with the use of immunosuppressive therapy. Case report. A 56-year-old patient presented with numerous
asymptomatic papules on the face, neck, and back. Due to end-stage renal disease, a cadaveric kidney transplant was
performed, followed by immunosuppressive therapy consisting of tacrolimus 3.5 mg/day, sirolimus 0.5 mg twice daily,
and prednisone 20 mg/day. Cutaneous lesions developed four months after the initiation of immunosuppressive therapy.
Dermoscopic and histopathological findings confirmed the diagnosis of eruptive sebaceous hyperplasia. Conclusion.
This case indicates that eruptive sebaceous hyperplasia may occur in the early post-transplant period in patients after
kidney transplantation, particularly following tacrolimus therapy.

Keywords: Facial Dermatoses; Hyperplasia; Sebaceous Glands; Skin Diseases, Papulosquamous; Tacrolimus;
Kidney Transplantation; Immunosuppression Therapy

Uvod Introduction

Hiperplazija lojnih Zlezda je benigno stanje Sebaceous gland hyperplasia is a benign
u kojem dolazi do povecéanja broja ¢elija lojnih condition characterized by an increased
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Zlezda ili sebocita. Procenjuje se da sebaceal-
na hiperplazija (SH) zahvata oko 1% opSte,
zdrave populacije, sa izraZenijom prevalencijom
javljanja kod osoba muskog pola, srednjeg do
starijeg uzrasta [1]. UCestalost javljanja raste
kod pacijenata na hroni¢noj imunosupresivnoj
terapiji (10—16%) [1]. Podaci iz dve prospek-
tivne kohortne studije, jedne sprovedene u
Iranu gde je SH zabeleZena kod 43,7% od
1.000 novorodencadi i druge iz San Dijega, u
kojoj je medu 594 neonatusa utvrdena preva-
lencija od 42,6%, ukazuju da je ova promena
c¢esta u ranom neonatalnom periodu [1,2].
Ovakva ucestalost odgovara Cinjenici da je SH
kod novorodencadi fizioloSka i prolazna pojava
nastala usled privremene stimulacije lojnih
Zlezda maternalnim hormonima [1]. Za razliku
od klasi¢ne forme, eruptivna sebacealna hi-
perplazija (ESH) ima nagli tok sa pojavom mul-
tiplih lezija u kratkom vremenskom intervalu i
neretko je povezana sa dugotrajnom primenom
imunosupresivne terapije, najéesce ciklospori-
nom [3]. Lezije se obi¢no nalaze u regijama
bogatim sebacealnim Zlezdama, najcesce lica,
vrata i prednje strane grudnog kosa u vidu
Zuckastih, solitarnih do multiplih papula.
Najéesc¢e je SH asimptomatska i pacijenti
obi¢no ne osecaju subjektivne tegobe osim
eventualne estetske nelagodnosti. lako be-
nigno stanje, treba ga razlikovati od sebaceal-
nog adenoma, sebacealnog nevusa, bradavi-
ca i bazocelularnog karcinoma. Za dijagnozu
SH najéesce je dovoljan klini¢ki pregled uz
dermoskopiju, ali u slu¢ajevima kada postoji
preklapanje sa drugim dermatozama, potrebna
je biopsija sa histopatoloSkom verifikacijom
radi postavljanja definitivne dijagnoze.

Prikaz slucaja

Pacijent, starosti 56 godina, javilja se na
pregled u specijalisticku ambulantu Klinike za
dermatovenerologiju u NiSu zbog mnogobrojnih
promena na koZi lica i tela. Zbog terminalne
bubrezZne insuficijencije zapoceo je hroni¢ni
program hemodijalize u februaru 2021. godine,
a u oktobru 2024. godine uradena mu je
kadaveri¢na transplantacija bubrega. Nakon
transplantacije potvrdena je odloZena funkcija
grafta, zbog ¢ega je i dalje postojala potreba za
le¢enjem hemodijalizom. Od strane nefrologa,
nakon transplantacije, propisana mu je imuno-
supresivna terapija: takrolimus u dozi od 3,5
mg/dnevno, sirolimus u dozi od 0,5 mg dva puta
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number of sebaceous gland cells or sebo-
cytes. It is estimated that sebaceous hyper-
plasia (SH) affects approximately 1% of the
general healthy population, with a higher
prevalence among middle-aged to elderly
males [1]. The incidence increases in patients
receiving chronic immunosuppressive thera-
py (10-16%) [1]. Data from two prospective
cohort studies, one conducted in Iran, where
SH was observed in 43.7% of 1,000 newborns,
and another from San Diego reporting a prev-
alence of 42.6% among 594 neonates, indi-
cate that this condition is common in the
early neonatal period [1,2]. This high preva-
lence corresponds to the fact that SH in new-
borns is a physiological and transient phe-
nomenon resulting from temporary stimula-
tion of sebaceous glands by maternal hor-
mones [1]. In contrast to the classic form,
eruptive sebaceous hyperplasia (ESH) has an
acute onset with the rapid appearance of mul-
tiple lesions over a short period of time and
is often associated with long-term use of im-
munosuppressive drugs, most commonly cy-
closporine [3]. Lesions are typically located
in sebaceous gland-rich areas, most frequent-
ly on the face, neck, and anterior chest, pre-
senting as yellowish, solitary to multiple pa-
pules. SH is usually asymptomatic, and pa-
tients typically do not experience subjective
symptoms aside from possible cosmetic dis-
comfort. Although benign, it should be dif-
ferentiated from sebaceous adenoma, seba-
ceous nevus, warts and basal cell carcinoma.
In most cases, clinical examination supple-
mented by dermoscopy is sufficient for the
diagnosis of SH; however, in cases with over-
lap with other dermatoses, a biopsy with his-
topathological confirmation is required to
establish a definitive diagnosis.

Case report

A 56-year-old male patient presented to
the specialized outpatient clinic of the Derma-
tovenerology Clinic in Ni§ with multiple cuta-
neous lesions on the face and body. Due to
end-stage renal disease, he was started on a
chronic hemodialysis in February 2021, and
in October 2024 he underwent a cadaveric
kidney transplant. Post-transplant, delayed
graft function was confirmed, requiring con-
tinued hemodialysis. Following transplanta-
tion, the patient was prescribed immunosup-
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Slika 1. Klini¢ka prezentacija SH. Brojne Zuc¢kaste papule na licu, vratu i ledima (A, B, C, D).
Dermoskopija: periferni krvni sudovi sa centralno lokalizovanim Zu¢kastim globulama (E, F, G)
Figure 1. Clinical presentation of SH. Numerous yellowish papules on the face, neck, and
back (A, B, C, D). Dermoscopy showing peripheral blood vessels with centrally located

yellowish globules (E, F, G)

dnevno i prednizon u dozi od 20 mg/dnevno.
Laboratorijske analize nakon transplantacije
pokazale su razvoj dijabetesa de novo, te je
pacijentu ukljuéena terapija insulinom. Cetiri
meseca nakon transplantacije i zapocinjanja
imunosupresivne terapije, pacijent je primetio
pojavu brojnih papula na licu, vratu i ledima,
koje su bile asimptomatske (Slika 1. A-D). Der-
moskopskim pregledom uocene su Zuckaste
globule u centralnom delu lezija sa perifernim
krvnim sudovima (Slika 1. E-G).

Uradena je biopsija promena, koja je po-
kazala povecan broj sebacealnih lobulusa
rasporedenih oko centralnog dilatiranog se-
bacealnog duktusa. Lobulusi sadrZe zrele se-
bacealne celije bez atipije i uglavhom su
udruzeni sa folikulima dlake (Slika 2). Opisana
mikromorfologija odgovara SH.
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pressive therapy by a nephrologist, consisting
of tacrolimus at a dose of 3.5 mg/day,
sirolimus at a dose of 0.5 mg twice daily, and
prednisone at a dose of 20 mg/day. Post-
transplant laboratory analyses revealed the
development of de novo diabetes mellitus,
and the patient was started on insulin. Four
months after the transplant and initiation im-
munosuppressive therapy, the patient noticed
the appearance of numerous asymptomatic
papules on the face, neck, and back (Figure
1. A-D). Dermoscopy revealed yellowish glob-
ules in the central portion of the lesions with
peripheral vascular structures (Figure 1. E-G).

A biopsy of the lesions was performed
and demonstrated an increased number of
sebaceous lobules arranged around a cen-
trally dilated sebaceous duct. The lobules

21



Stefanovic¢ E, et al.

Serbian Journal of Dermatology and Venereology 2026; 15 (1): 19-25. Eruptivna sebacealna hiperplazija kod pacijenta na takrolimusu

povecan broj sebacealnih lobulusa rasporedenih oko
centralnog dilatiranog sebacealnog duktusa (H &E)
Figure 2. Histopathological analysis showing an in-
creased number of sebaceous lobules arranged
around a centrally dilated sebaceous duct (H&E)

Diskusija

Sebacealna hiperplazija je kompleksan
poremecaj funkcije lojnih Zlezda koji se razvija
pod uticajem vise faktora. Sa starenjem dolazi
do pada koncentracije androgena, $to usporava
obnavljanje sebocita i dovodi do hiperplazije
¢elija lojnih Zlezda. Dodatni etioloski faktori
ukljiu¢uju hroni¢nu izloZenost ultraljubi¢astoj
svetlosti (UV) i primenu imunosupresiva,
narocito kod pacijenata nakon transplantacije
organa. lako se SH tipi¢no javlja na koZi
izloZenoj UV zraCenju, opisani su i retki slu¢ajevi
lokalizacije na neizloZenim podrucjima,
ukljuéujuéi vulvu i mukozu usne duplje [4,5]. U
dostupnoj literaturi opisano je oko 13 slucajeva
ESH; pacijenti su bili isklju¢ivo osobe muskog
pola koji su najces¢e imali hroni¢nu bubreznu
bolest ili su bili na imunosupresivnoj terapiji
zbog transplantacije ili autoimunih bolesti creva
(Kronova bolest) [3]. Takode, nisu zabeleZeni
slucajevi ni u pedijatrijskoj populaciji [3]. Ovakav
obrazac otvara pitanje potencijalne genetske
predispozicije, same strukture pilosebacealne
jedinice, pa ¢ak i mogucénosti autozomno dom-
inantnog tipa nasledivanja. Ipak, ESH nije
isklju¢ivo ograni¢ena na muski pol. Pregledom
literature dosli smo do prikaza slucaja Kejteme-
la (Caytemel) i saradnika koji su dokumentova-
li slu¢aj pacijentkinje koja je nakon transplant-
acije bubrega i terapije ciklosporinom, razvila
ESH, $to potvrduje da ovaj poremecaj nije pol-
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consisted of mature sebaceous cells without
atypical characteristics and were predomi-
nantly associated with hair follicles (Figure 2).
The described micromorphology is consistent
with SH.

Discussion

Sebaceous hyperplasia (SH) is a com-
plex disorder of sebaceous gland function
that develops under the influence of multiple
factors. With aging, androgen levels decline,
leading to a reduced sebocyte turnover and
subsequent hyperplasia of sebaceous gland
cells. Additional etiological factors include
chronic exposure to ultraviolet (UV) radiation
and the use of immunosuppressive agents,
particularly in organ transplant recipients. Al-
though SH typically occurs on UV-exposed
skin, rare cases involving areas unexposed
to the sun, including the vulva and oral mu-
cosa, have also been reported [4,5]. Approx-
imately 13 cases of eruptive sebaceous hy-
perplasia (ESH) have been described in the
available literature; all reported patients were
male and most commonly with chronic kidney
disease or receiving immunosuppressive
therapy for organ transplant or autoimmune
inflammatory bowel disease (Crohn’s disease)
[3]. No cases have been reported in the pedi-
atric population [3]. This pattern raises ques-
tions regarding a potential genetic predispo-
sition, the specific structure of the piloseba-
ceous unit, and even the possibility of auto-
somal dominant inheritance. Nevertheless,
ESH is not exclusively limited to the male sex.
A literature review revealed a case reported
by Caytemel et al., describing a female pa-
tient who developed ESH following kidney
transplantation and cyclosporine therapy,
demonstrating that this disorder is neither
sex-specific nor limited to a particular immu-
nosuppressive agent [6]. ESH has been ob-
served in approximately 30% of kidney trans-
plant recipients, most commonly as a conse-
quence of cyclosporine therapy [7]. Cy-
closporine can induce frequent hair follicle
changes, including increased hair growth or
hypertrichosis, which occurs in up to 60% of
patients and is associated with the immuno-
suppressive effects of the drug [8]. In our pa-
tient, only cutaneous lesions were observed,
while no hair follicle abnormalities were not-
ed. Although the majority of ESH cases in
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no specifi¢an niti ograni¢en na odredeni imu-
nosupresiv [6]. Kod priblizno 30% pacijenata
nakon transplantacije bubrega primecena je
ESH, pri ¢emu se naj¢esce javija kao posledica
primene ciklosporina [7]. Ciklosporin moZe iza-
zvati ¢este promene folikula dlake, ukljucujuci
pojac¢anu maljavost ili hipertrihozu, koja se jav-
lja kod ¢ak 60% pacijenata i povezana je sa
imunosupresivnim dejstvom leka [8]. Kod naseg
pacijenta primecéene su iskljuc¢ivo kutane
promene, dok promene u folikulu dlake nisu
registrovane. lako je vecina slu¢ajeva ESH kod
pacijenata sa transplantiranim organom pove-
zana sa ciklosporinom, postoje studije koje uka-
zuju da i takrolimus moZe biti etiolo$ki faktor.
Levandoski i saradnici [9] opisali su sluc¢aj pac-
ifenta kome je u dva navrata transplantiran bu-
breg, nakon ¢ega je bio podvrgnut trostrukoj
terapiji takrolimusom, mikofenolatom mofetilom
i prednizonom. Nedugo nakon druge transplant-
acije bubrega razvio je ESH, pri E¢emu tokom
terapije nije koristio ciklosporin. Studija sugerise
da takrolimus samostalno moZe podstaknuti
proliferaciju sebacealnih Zlezda, verovatno zbog
mehanizma delovanja koji je slican onom kod
ciklosporina, dok mikofenolat i kortikosteroidi
nemaju dokazanu ulogu u razvoju SH [9]. Mo-
ramo istaéi da je podatak zasnovan na poje-
dinaénom slucaju, a ne na seriji pacijenata.
Stajnmec (Steinmetz) i saradnici [3] opisali su
pojavu ESH kod pacijenta nakon druge trans-
plantacije bubrega, tokom primene identi¢ne
trostruke imunosupresivne terapije, otprilike de-
set godina nakon uvodenja takrolimusa. Za ra-
zliku od prethodnog sluéaja, ovaj pacijent je
nakon prve transplantacije bio izloZen cik-
losporinu. lako je u terapiji bio ciklosporin, au-
tori smatraju da pojava ESH nije posledica
kasne reakcije na ciklosporin, ve¢ da je glavni
pokretac bio takrolimus [3]. Inhibitori kalcineu-
rina, poput ciklosporina i takrolimusa, mogu
doprineti pojavi ESH zahvaljujuci svojoj sposob-
nosti da se akumuliraju u pilosebacealnim jedin-
icama. Tome doprinosi afinitet prema lipidima i
imunokompromitovanost transplatiranih pacije-
nata [10]. Ciklosporinom indukovana ESH
obic¢no se javlja nakon vise godina terapije [3].
Ovaj obrazac sugerise na postepeni kumula-
tivni efekat leka na funkciju pilosebacealne
jedinice. Literatura o takrolimusu je ogranic¢ena,
posebno jer se lek gotovo uvek primenjuje u
kombinaciji sa drugim imunosupresivima, sto
oteZava precizno odredivanje vremena nastan-
ka promena; nas slu¢aj, medutim, dokumen-
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transplant recipients are associated with cy-
closporine, several studies suggest that tac-
rolimus may also represent an etiological fac-
tor. Levandoski et al. [9] reported a case of a
patient who underwent two kidney transplants
and subsequently received triple immunosup-
pressive therapy with tacrolimus, mycophe-
nolate mofetil, and prednisone. Shortly after
the second kidney transplant, the patient de-
veloped ESH, despite never having been
treated with cyclosporine. The study suggests
that tacrolimus alone may promote seba-
ceous gland proliferation, likely through a
mechanism of action similar to that of cy-
closporine, whereas mycophenolate mofetil
and corticosteroids have no established role
in the development of SH [9]. It should be
emphasized that this observation is based on
a single case rather than a patient series.
Steinmetz et al. [3] described the occurrence
of ESH in a patient after a second kidney
transplant during treatment with the same tri-
ple immunosuppressive treatment, approxi-
mately ten years after the introduction of tac-
rolimus. Unlike the previously reported case,
this patient had been exposed to cyclosporine
after the first transplantation. Although cy-
closporine was part of the therapeutic treat-
ment, the authors concluded that ESH was
not the result of a delayed reaction to cy-
closporine but that tacrolimus was the pri-
mary triggering factor [3]. Calcineurin inhibi-
tors, such as cyclosporine and tacrolimus,
may contribute to the development of ESH
due to their ability to accumulate within pi-
losebaceous units. This is facilitated by their
lipid affinity and the immunocompromised
state of transplant recipients [10]. Cy-
closporine-induced ESH typically occurs after
several years of therapy [3]. This pattern sug-
gests a gradual cumulative effect of the drug
on pilosebaceous unit function. The literature
on tacrolimus is limited, particularly because
the drug is almost always administered in
combination with other immunosuppressive
agents, making it difficult to precisely deter-
mine the timing of lesion onset; however, our
case documents the occurrence of ESH as
early as four months after initiating therapy.
Although SH is far more commonly associ-
ated with cyclosporine use, a rare case of its
development following kidney transplantation
in a patient receiving immunosuppressive
therapy with azathioprine and prednisone has
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tuje pojavu ESH vecé Cetiri meseca nakon
pocetka terapije. lako se SH znatno ¢esc¢e dovo-
di u vezu sa primenom ciklosporina, u literaturi
je opisan i redak slu¢aj njenog razvoja nakon
transplantacije bubrega kod pacijenta koji je bio
na imunosupresivnoj terapiji azatioprinom i pred-
nizonom [11]. ESH kao neZeljeni efekat sistem-
skih kortikosteroida izuzetno je retka. Do sada
su u literaturi zabeleZeni samo pojedinacni
slucajevi. Veéina publikacija u kojima se pom-
inje prednizon odnosi se na kombinovane reZime
imunosupresije, pa je tesko izdvojiti kortikoster-
oid kao jedini uzro¢nik. U jednom izvestaju, ESH
se pojavila nakon hroni¢ne primene prednizona,
dok su ciklosporin i azatioprin primenjivani
krace, Sto sugerise mogucu klju¢nu ulogu pred-
nizona u patogenezi ovog poremecaja [12]. U
nasem prikazu slucaja, prednizon je bio sas-
tavni deo trostrukog multimodalnog terapijskog
reZima, te se njegova uloga u nastanku ESH ne
moZe posmatrati izolovano od dejstva ostalih
imunosupresiva. Terapija SH obuhvata razlicite
modalitete; od standardnih pristupa, poput
primene sistemskih retinoida i krioterapije, do
savremenih metoda kao sto su fotodinamicka
terapija i laserski tretmani, koji se mogu primen-
jivati samostalno ili u kombinaciji [13]. Terapijski
plan treba prilagoditi svakom pacijentu
pojedinacno, uz uvazavanje njegovih finansijskih
mogucnosti i obima koznih promena. U ne-
davnoj studiji prikazana je primena visoko-
frekventnog fokusiranog ultrazvuka (engl. high-
intensity focused ultrasound, HIFU, 20 MHz) za
terapijski tretman SH. U grupi od sest pacije-
nata sa ukupno 33 kutane lezije, primenjena je
jednokratna HIFU procedura, sto je dovelo do
potpunog poviacenja priblizno 88% lezija, dok
su preostale pokazale delimi¢no klini¢ko
poboljsanje [14]. Pacijenti su pokazali dobru tol-
eranciju na tretman, uz minimalne neZeljene
efekte, sto potvrduje da HIFU predstavilja efi-
kasan, neinvazivan i savremeni terapijski pristup
u le¢enju SH.

Zakljucak

Nas sluéaj ukazuje da eruptivna sebaceal-
na hiperplazija moZe nastati u ranom posttrans-
plantacionom periodu kod pacijenata nakon
bubrezZne transplantacije, a nakon primene
kombinovane imunosupresivne terapije
uklju¢ujuéi takrolimus, sirolimus i prednizon.
Ovaj prikaz dodatno podrzava pretpostavku o
potencijalnoj ulozi imunosupresivnih lekova,
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also been reported [11]. ESH as an adverse
effect of systemic corticosteroids is exceed-
ingly rare. So far, only isolated cases have
been reported in the literature. Most publica-
tions mentioning prednisone involve com-
bined immunosuppressive regimens, making
it difficult to identify corticosteroids as the
sole causative factor. In one report, ESH de-
veloped after long-term prednisone use, while
cyclosporine and azathioprine were adminis-
tered for shorter periods, suggesting a pos-
sible key role of prednisone in the pathogen-
esis of this disorder [12]. In our case, pred-
nisone was part of a triple multimodal immu-
nosuppressive treatment; therefore, its role in
the development of ESH cannot be consid-
ered in isolation from the effects of other im-
munosuppressive agens. The treatment of SH
includes various modalities, ranging from
conventional approaches such as systemic
retinoids and cryotherapy to modern methods
including photodynamic therapy and laser
treatments, which may be used alone or in
combination [13]. The therapeutic plan should
be individualized for each patient, consider-
ing financial considerations and the extent of
skin involvement. A recent study reported the
use of high-frequency focused ultrasound
(eng., high-intensity focused ultrasound,
HIFU, 20 MHz) for the treatment of SH. In a
group of six patients with a total of 33 cutane-
ous lesions, a single HIFU session resulted in
complete resolution of approximately 88% of
lesions, while the remaining lesions showed
partial clinical improvement [14]. The treat-
ment was well tolerated, with minimal adverse
effects, confirming HIFU as an effective, non-
invasive, and contemporary therapeutic ap-
proach for SH.

Conclusion

Our case indicates eruptive sebaceous
hyperplasia may develop in the early post-
transplant period in kidney transplant recipi-
ents following combined immunosuppressive
therapy including tacrolimus, sirolimus and
prednisone. This case further supports the
hypothesis that immunosuppressive agents,
particularly calcineurin inhibitors, may play a
role in the development of proliferative chang-
es in sebaceous gland cells. Additionally, it
demonstrates that eruptive sebaceous hyper-
plasia is not exclusively associated with cy-

© 2026 The Serbian Association of Dermatovenereologists



CASE REPORTS Serbian Journal of Dermatology and Venereology 2026; 15 (1): 19-25.

narodito inhibitora kalcineurina u nastanku pro-
liferativnih promena ¢elija lojne Zlezde. Takode,
pokazuje da eruptivna sebacealna hiperplazija
nije iskljucivo povezana sa ciklosporinom, ve¢
se moZe javiti i kod terapije takrolimusom.

Skraéenice

SH — sebacealna hiperplazija

ESH — eruptivna sebacealna hiperplazija
UV — ultraljubiéasta svetlost

HIFU — visokofrekventni fokusirani ultrazvuk
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SazZetak

Lekovi mogu dovesti do nastanka razlic¢itih neZeljenih reakcija, ukljuc¢ujuci i koZne promene. Razvoj bioloSke tera-
pije za lecenje inflamatornih, onkoloskih i autoimunskih bolesti nosi sa sobom rizik za pojavu novih koZnih neZeljenih
reakcija. Vedolizumab je humanizovano monoklonsko antitelo koje se vezuje za a437 integrin na T-helper limfocitima,
selektivno delujuéi u digestivnom traktu. Koristi se u terapiji ulceroznog kolitisa i Kronove bolesti. Paradoksalno,
akne mogu biti izazvane ili pogorsane primenom vedolizumaba. Prikazujemo pacijenta koji je razvio diseminovane
eritemne papule i pustule na licu, vratu i grudnom kosu tokom terapije vedolizumabom.

Kljuéne reci: akne; humanizovano monoklonsko antitelo; bioloSka terapija; neZeljene reakcije na lekove; ishod leCenja

Abstract

Medications may induce a wide range of adverse effects, including various cutaneous manifestations. The increas-
ing use of biological therapies in the treatment of inflammatory, oncological, and autoimmune diseases has been
associated with the emergence of novel skin reactions. Vedolizumab is a humanized monoclonal antibody that
blocks the a4B7 integrin on T-helper lymphocytes, acting selectively in the gastrointestinal tract. It is widely used
in the treatment of ulcerative colitis and Crohn’s disease. Paradoxically, acne can be triggered or exacerbated by
the use of vedolizumab. We report a patient who developed disseminated erythematous papules and pustules on
the face, neck, and chest during vedolizumab therapy.

Key words: Acneiform Eruptions; Antibodies, Monoclonal, Humanized; Biological Therapy; Drug-Related Side
Effects and Adverse Reactions; Treatment Outcome

Uvod

Lekovi mogu dovesti do nastanka razliGitih
neZeljenih reakcija, medu kojima su i koZne
promene. NeZeljene kozZne reakcije obi¢no
nisu teske, mada u retkim sluc¢ajevima mogu
biti opasne po Zivot [1]. Razvoj bioloSke tera-
pije za lecenje inflamatornih, onkoloskih i au-
toimunskih bolesti nosi sa sobom rizik za po-
javu novih neZeljenih reakcija. BioloSka tera-
pija podrazumeva primenu monoklonskih
antitela ili fuzionih proteina usmerenih protiv
specifi¢nih trigera — citokina ili drugih mole-
kula uklju¢enih u patogenezu bolesti, ¢ime se
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Introduction

Medications may induce a wide range of
adverse effects, including various cutaneous
manifestations. Adverse cutaneous reactions are
usually not severe, however, in rare cases they
can be life-threatening [1]. The development of
biological therapy for the treatment of inflamma-
tory, oncological and autoimmune diseases car-
ries the risk of new adverse reactions. Biological
therapy involves the use of monoclonal antibod-
ies or fusion proteins directed against specific
triggers - cytokines or other molecules involved
in the pathogenesis of the disease, thus blocking
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blokira njihovo dejstvo [2]. Ulcerozni kolitis je
hroni¢na, recidivantna inflamatorna bolest cre-
va sa znacajnim morbiditetom i smanjenjem
kvaliteta Zivota [3]. Etiologija bolesti je i dalje
nepoznata. Bolest obi¢no pocinje u rektumu i
Siri se proksimalno, zahvatajuéi sluzokozZu de-
belog creva. U terapiji se, pored standardnih
lekova poput kortikosteroida i imunosupresiva,
primenjuje i bioloska terapija [4]. Vedolizumab
je humanizovano monoklonsko antitelo, koje
se vezuje za a437 integrin na T-helper limfoc-
itima i selektivno deluje u gastrointestinalnom
traktu [5]. Indikovan je za leCenje ulceroznog
kolitisa i Kronove bolesti [5]. lako je dizajniran
kao dobro selektivni lek sa povoljnim bezbed-
nosnim profilom, u retkim slucajevima njegova
primena moZe biti povezana sa pojavom ili
pogorsanjem akni, Sto predstavlja paradoksalnu
koZnu neZeljenu reakciju. Prikazujemo slucaj
pacijenta sa akneiformnom erupcijom nasta-
lom tokom terapije vedolizumabom.

Prikaz slucaja

Muskarac starosti 26 godina upucen je u
nasu dermatoloSku kliniku zbog promena na
koZi lica, vrata i grudnog kosa unazad tri me-
seca. Pacijentu je dijagnostikovan ulcerozni
kolitis 2018. godine a na bioloSkoj terapiji je
vedolizumabom poslednjih devet meseci. Pre-
thodno je primao infliksimab i adalimumab, koji
su obustavljeni zbog neefikasnosti. KoZne
promene su se pojavile 5-6 meseci nakon
zapocinjanja terapije vedolizumabom. Pri
dermatoloskom pregledu, uo¢eno je prisustvo
eritema lica, diseminovanih papula i pustula na
koZi lica, vrata i grudnog kosa, mestimi¢no
prekrivenih Zu¢kastim krustama (Slika 1 A, B).
Pacijent je bio afebrilan i bez subjektivnih te-
goba. Na osnovu klinickog pregleda postav-
ljena je dijagnoza akneiformne erupcije. Paci-
jent je le¢en sistemskom i lokalnom antibiot-
skom terapijom (azitromicin 500mg per os triput
nedeljno i sol. eritromicin 2%) i kratkotrajnom
sistemskom kortikosteroidnom terapijom
(prednizon). Gastroenterolog je konsultovan
zbog procene uticaja antibiotika na osnovnu
inflamatornu bolest creva. Zbog pojave aknei-
formnih promena, kao i neefikasnosti same
bioloske terapije, vedolizumab je obustavijen
iz dalje terapije. Nakon dve nedelje od primenjene
terapije dolazi do postepenog povilacenja
promena (Slika 2 A, B) sa kompletnim
povilaéenjem nakon cetiri nedelje od pocetka
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their action [2]. Ulcerative colitis is a chronic, re-
lapsing inflammatory bowel disease associated
with significant morbidity and reduced quality of
life [3]. The etiology of the disease remains un-
known. The disease usually begins in the rectum
and spreads proximally, involving the mucosa of
the large intestine. In addition to standard treat-
ments such as corticosteroids and immunosup-
pressive agents, biological therapy is also used
in disease management [4]. Vedolizumab is a
humanized monoclonal antibody that binds to
the a4B7 integrin on T-helper lymphocytes and
acts selectively in the gastrointestinal tract [5]. It
is used in the treatment of ulcerative colitis and
Crohn’s disease [5]. Although it was designed as
a gut-selective drug with a favorable safety pro-
file, in rare cases its use may be associated with
the development or worsening of acne. In this
paper, we present the case of a patient with an
acneiform eruption during vedolizumab therapy.

Case Report

A 26-year-old male was referred to our der-
matology clinic with a three-month history of skin
lesions involving the face, neck, and chest. He
had been diagnosed with ulcerative colitis in 2018
and had been receiving biological therapy with
vedolizumab for the last 9 months. Prior treat-
ments included infliximab and adalimumab, both
of which were discontinued due to lack of effi-
cacy. The cutaneous lesions appeared approxi-
mately 5-6 months after initiation of vedolizumab
therapy. Dermatological examination revealed
facial erythema, disseminated papules and pus-
tules on the skin of the face, neck and chest,
partially covered with yellowish crusts (Figure 1
A, B). The patient was afebrile, without symp-
toms. Based on the clinical presentation alone, a
diagnosis of acneiform eruption was established.
The patient was treated with systemic and topical
antibiotic therapy (azithromycin 500 mg orally
three times weekly and erythromycin 2% solu-
tion), along with short-term systemic corticoster-
oid therapy (prednisone). A gastroenterologist
was consulted to evaluate the potential impact of
antibiotic treatment on the underlying inflamma-
tory bowel disease. Additionally, vedolizumab
was discontinued due to the development of ac-
neiform eruption and the lack of therapeutic ef-
ficacy. After two weeks of therapy, gradual regres-
sion of the skin lesions was observed (Figure 2
A, B) while complete resolution of the skin lesions
was achieved by the fourth week of therapy (Fig-
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A

Slika 1 (A, B). Klini¢i prikaz vedolizumab-indukovane akneiformne erupcije
Figure 1 (A, B). Initial clinical presentation of vedolizumab-induced acneiform eruption

Slika 2. Regresija promena posle 2 (A,B) i 4 nedelje (C,D) od terapije

Figure 2. Regression of skin lesions after 2 (A,B) and 4 weeks (C,D) of therapy

terapije (Slika 2 C, D). Pacijent je podvrgnut
hirurskom leéenju kolektomiji sa ilestomijom
zbog progresije ulceroznog kolitisa.

Diskusija

Vedolizumab je humanizovano monoklon-
sko IgG1 antitelo koje selektivno inhibira inter-
akciju izmedu integrina a4B7, eksprimiranog
na povrsSini T-limfocita, i njegovog liganda
MAdJCAM-1 (mucosal addressin cell adhesion
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ure 2 C, D). The patient subsequently underwent
surgical treatment consisting of colectomy with
ileostomy due to progression of ulcerative colitis.

Discussion

Vedolizumab is a humanized monoclonal
IgG1 antibody that selectively inhibits the in-
teraction between integrin a4p7, expressed
on the surface of T-lymphocytes, and its lig-
and MAdCAM-1 (mucosal addressin cell ad-
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molecule-1), koji je dominanatno prisutan na
endotelnim ¢éelijama krvnih sudova gastointes-
tinalnog trakta [6]. Ova inhibicija spreCava
adheziju i transmigraciju leukocita u crevnu
sluznicu, ¢ime se postiZe ciljano smanjenje
inflamatornog odgovora u gastrointestinalnom
traktu, bez sistemske imunosupresije. Vedoli-
zumab je indikovan za lecenje umereno do
teskih formi inflamatornih bolesti creva ulcero-
znog kolitisa i Kronove bolesti refraktornih na
standardnu terapiju [6].

U klini¢kim ispitivanjima, ukljucujuc¢i GEMI-
NI studije dugoro¢ne bezbednosti, veéina paci-
jenta imala je neZeljene reakcije na lek koje su
uglavnom blage do umerene teZine [7-10].
Dermatoloske nezeljene reakcije, poput akni i
akneiformnih erupcija, retko su opisane u dos-
tupnoj literaturi, sto ukazuje na njihovu nisku
ucestalost, ali i na njihovu potencijalnu nedo-
voljnu prepoznatljivost ili prijavijivanje u klini¢koj
praksi. U tom kontekstu, prikaz ovakvih neZeljenih
reakcija moZe doprineti boljem razumevanju
bezbednosnog profila vedolizumaba, posebno
imajucéi u vidu njegovu sve Siru primenu.

Pretragom dostupne literature pronadena
su dva opisana sluCaja akneiformnih erupcija
koje su, sli¢no kao kod naseg pacijenta, poka-
zale dobar terapijski odgovor na antibiotsku
terapiju [11,12]. Magdaleno-Tapial J. i saradnici
[11] opisali su pacijentkinju sa akneiformnom
erupcijom kod koje je postignut dobar odgov-
or na sistemsku primenu doksiciklina u kom-
binaciji sa lokalnim ivermektinom. Uprkos pris-
utnoj erupciji, terapija vedolizumabom je nas-
tavljena zbog dobre kontrole osnovne bolesti.
U prikazu Gilhulija (Gilhooley E.) i saradnika
[12], pacijent sa nodulocisti¢nim aknama ost-
vario je dobar odgovor na sistemsku terapiju
limeciklinom, nakon &ega je terapija vedolizum-
abom nastavljena uz dobru toleranciju. Nasuprot
tome, BlankenSip (Blankenship K.) i saradnici
[13] prikazali su pacijenta sa fulminantnim akna-
ma kod koga nije postignut zadovoljavajuci
odgovor na sistemsku antibiotsku terapiju (tri-
metoprim-sulfametoksazol i amoksicilin-klavu-
lonska kiselina), dok je dobar odgovor
zabeleZen nakon dugotrajne primene sistem-
Skih kortikosteroida i retinoida (izotretinoin).
Terapija vedolizumabom je prekinuta zbog raz-
voja teskih i brzo progresivnih fulminantnih
akni, koje nisu reagovale na standardnu antibi-
otsku terapiju i pokazivale su jasno vremensko
pogorsanje u odnosu na ponoviljene infuzije
leka [13].
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hesion molecule-1), which is predominantly
present on the endothelial cells of blood ves-
sels of the gastrointestinal tract [6]. This inhi-
bition prevents the adhesion and transmigra-
tion of leukocytes into the intestinal mucosa,
thereby achieving a targeted reduction in the
inflammatory response in the gastrointestinal
tract, without systemic immunosuppression.
Vedolizumab is indicated for the treatment of
moderate to severe forms of inflammatory
bowel disease, ulcerative colitis and Crohn’s
disease refractory to standard therapy [6].

In clinical trials, including the GEMINI long-
term safety studies, most patients experienced
adverse drug reactions that were generally mild
to moderate in severity [7-10]. Dermatological
adverse reactions, such as acne and acneiform
eruptions, are rarely described in the available
literature, which indicates their low frequency,
but also their potential under-recognition or
under-reporting in clinical practice. In this con-
text, the presentation of such adverse reactions
may contribute to a better understanding of the
safety profile of vedolizumab, especially con-
sidering its increasingly widespread use.

A review of the available literature identified
only two cases of acneiform eruptions that, sim-
ilar to our patient, showed a good therapeutic
response to antibiotic therapy [11,12]. Magdaleno-
Tapial J. et al. [11] reported a patient with an ac-
neiform eruption who had a good response to
systemic doxycycline in combination with topical
ivermectin. Despite the present eruption, vedoli-
zumab therapy was continued due to good con-
trol of the underlying disease. Furthermore, in the
report by Gilhooley et al. [12], a patient with nod-
ulocystic acne achieved a favorable response to
systemic therapy with lymecycline, after which
vedolizumab treatment was continued with good
tolerability. In contrast, Blankenship K. et al. [13]
presented a patient with fulminant acne in whom
a satisfactory response to systemic antibiotic
therapy (trimethoprim-sulfamethoxazole and
amoxicillin-clavulonic acid) was not achieved,
while a good response was noted after long-term
administration of systemic corticosteroids and
retinoids (isotretinoin). Vedolizumab therapy was
discontinued due to the development of severe
and rapidly progressive fulminant acne, which
did not respond to standard antibiotic therapy
and showed a clear worsening over time in as-
sociation with repeated infusions of the drug [13].

The patient from our report was treated with
systemic and local antibiotic therapy, as well as
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Nas pacijent je le¢en sistemskom i
lokalnom antibiotskom terapijom, kao i kratko-
trajnom sistemskom primenom kortikosteroida
(prednizon), uz dobar terapijski odgovor veé
nakon dve nedelje i postepeno poviacenje
koZnih promena. Zbog nezadovoljavajué¢eg
efekta vedolizumaba na osnovnu bolest, kao i
pojave kozZnih neZeljenih reakcija, lek je
isklju¢en iz dalje terapije. Usled neadekvatne
kontrole bolesti primenom bioloske terapije,
pacijent je podvrgnut totalnoj kolektomiji sa
ileostomijom. Ostale moguce etiologije akni
(steroidom indukovane, pogorsanje postoje¢ih
akni, koZne manifestacije inflamatorne bolesti
creva ili prethodne terapije) razmotrene su, ali
morfologija lezija, vremenska povezanost sa
vedolizumabom i povlaéenje promena nakon
prekida leka ukazuju na verovatnu vedolizum-
ab-indukovanu akneiformnu erupciju.

Pacijenti opisani u prikazima Gilhulija i
saradnika [12], kao i BlankenSipa i saradnika
[13], prethodno su bili leCeni inhibitorima TNF-
alfa, sto je bio slucaj i kod naseg pacijenta.
Moguce je da je prethodna izloZenost inhibi-
torima TNF-alfa doprinela razvoju ovih neZeljnih
reakcija, s obzirom da su neZeljeni efekti ¢esci
kod pacijenta koji su ranije primali ovu grupu
bioloskih lekova [7]. Ovaj nalaz dodatno uka-
zuje na potrebu dermatoloSkog pracenja pac-
ijenata na bioloskoj terapiji, naro¢ito onih sa
prethodnom izloZenos¢u inhibitorima TNF-alfa.

Promena puta primene leka takode poten-
cijalno moZe uticati na pojavu neZeljenih
koZnih reakcija. Sankar (Shankar Raj) i sarad-
nici [14] opisali su akneiformnu erupciju kod
pacijenta sa Kronovom boles$éu nakon prelas-
ka sai. v. nas. c. primenu vedolizumaba, iako
je pacijent prethodno dobro tolerisao i. v. tera-
piju. Ovaj slu¢aj ukazuje da neZeljeni efekti
nisu zavisni samo od samog leka, ve¢ i od ra-
zlika u farmakokinetici i formulaciji [14].

Zakljuéak

NeZeljene koZne reakcije mogu nastati
tokom primene razli¢itih lekova, dok su akne
indukovane ili pogorSane lekovima relativno
retke. Sa uvodenjem novih lekova, neophodno
je detaljno dobiti anamnesti¢ke podatke radi
blagovremenog prepoznavanja mogucih
neZeljenih efekata i pravovremenog ukidanja
ili zamene terapije.
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short-term systemic administration of corticos-
teroids (prednisone), resulting in a favorable
therapeutic response within two weeks, followed
by gradual resolution of the skin lesions. Due to
the unsatisfactory effect of vedolizumab on the
underlying disease and occurrence of cutaneous
adverse reactions, the drug was excluded from
further therapy. In the setting of inadequate dis-
ease control with biological therapy, the patient
ultimately underwent total colectomy with ileos-
tomy. Other possible etiologies of acne (steroid-
induced, exacerbation of existing acne, skin
manifestations of inflammatory bowel disease or
previous therapy) were considered, but the mor-
phology of the lesions, their association with
vedolizumab, and the resolution of lesions after
discontinuation of the drug suggest that the ac-
neiform eruption is likely vedolizumab-induced.

The patients described in the reports by
Gilhooley et al. [12] and Blankenship et al. [13]
had previously been treated with TNF-a inhibi-
tors, as was the case in our patient. It is pos-
sible that previous exposure to TNF-alpha in-
hibitors contributed to the development of
these adverse reactions, given that adverse ef-
fects are more common in patients who previ-
ously received this group of biological drugs
[7]. This finding further underscores the impor-
tance of dermatological monitoring of patients
on biological therapy, especially those with pre-
vious exposure to TNF-alpha inhibitors.

Interestingly, the route of drug administra-
tion may influence the development of adverse
cutaneous reactions. Shankar Raj et al. [14] de-
scribed an acneiform eruption in a patient with
Crohn’s disease after switching from IV to SC
administration of vedolizumab, despite previous
tolerance of intravenous therapy. This case
highlights that side effects are not dependent
only on the drug itself, but also on differences
in pharmacokinetics and formulation [14].

Conclusion

Adverse cutaneous reactions may occur
with a wide range of medications; however,
drug-induced or drug-exacerbated acne is rela-
tively uncommon. With the increasing use of
novel therapeutic agents, obtaining a thorough
medical and pharmacological history is crucial
for the timely recognition of potential adverse
cutaneous effects and for the appropriate dis-
continuation or modification of therapy.
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Sazetak

Primarni Sjogrenov sindrom je hroni¢na autoimuna egzokrinopatija koja nosi znacajno povecan rizik od razvoja non-
Hockinovog limfoma, posebno limfoma marginalne zone mukoza limfoidnog tkiva. Kutani B-¢elijski limfom marginalne
zone predstavlja retku, spororastuc¢u formu primarnog kutanog non-Hockinovog limfoma koja se javija u sklopu au-
toimunih oboljenja, a njena udruZzenost sa primarnim Sjogrenovim sindromom je predmet sve ve¢eg nau¢nog interes-
ovanja. Prikazujemo slucaj pacijentkinje koja se 10 godina le¢i od primarnog Sjogrenovog sindroma (terapija hlorokinom
od 1999. godine) kod koje su se januara 2024. godine javile koZne promene u vidu eritematoznih pecata na trupu.
Nakon neuspeha lokalne kortikosteroidne terapije i opsezZne dijagnosti¢ke obrade koja je ukljucivala dve uzastopne
biopsije koZe sa imunohistohemijskom analizom, dijagnostikovan je kutani B-¢elijski limfom marginalne zone (CD20+,
CD79a+, Bcl-2+, CD43+/-, Ki-67 ~5%). Biopsija koStane srzZi i multislajsna kompjuterizovana tomografija grudnog
koSa, abdomena i karlice nisu ukazali na sistemsku zahvaéenost. Dijagnoza je postavijena multidisciplinarnim pristupom
uz saradnju dermatologa, reumatologa i hematologa. Ovaj sluc¢aj naglasava koliko je vaZno da se posumnja na limfo-
proliferativne bolesti kod pacijenata sa primarnim Sjogrenovim sindromom koji razvijaju perzistentne koZne promene.
Multidisciplinarni pristup, pravovremena rebiopsija i sveobuhvatna imunohistohemijska analiza su klju¢ni za postavi-
janje tac¢ne dijagnoze i adekvatno zbrinjavanje ove retke, ali klini¢ki znacajne povezanosti dveju bolest.

Kljuéne reci: Sjogrenov sindrom; B-¢elijski limfom; B-¢elijski limfom marginalne zone; Non-Hodgkinov limfom;
autoimunost; koZne bolesti; limfoproliferativni poremecayji; ishod le¢enja

Abstract

Primary Sjégren’s syndrome is a chronic autoimmune exocrinopathy associated with a significantly increased risk of
developing Non-Hodgkin lymphoma, particularly extranodal marginal zone lymphoma of mucosa-associated lymphoid
tissue. Primary cutaneous marginal zone B-cell ymphoma represents a rare, indolent subtype of primary cutaneous
Non-Hodgkin lymphoma that may occur in the setting of autoimmune diseases, and its association with primary
Sjogren’s syndrome has become an area of growing scientific interest. We present the case of a female patient with
a 10-year history of primary Sjogren’s syndrome treated with chloroquine therapy since 1999, who developed ery-
thematous plaques on the trunk in January 2024. Following unsuccessful local corticosteroid therapy and extensive
diagnostic evaluation including two consecutive skin biopsies with immunohistochemical analysis, Primary cutaneous
marginal zone B-cell ymphoma was diagnosed (CD20+, CD79a+, Bcl-2+, CD43+/—, Ki-67 ~5%). Bone marrow bi-
opsy and multislice computed tomography of the chest, abdomen, and pelvis showed no evidence of systemic in-
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volvement. The diagnosis was established through a multidisciplinary collaboration between dermatologists, rheu-
matologists, and hematologists. This case highlights the importance of considering lymphoproliferative disorders in
patients with primary Sjégren’s syndrome who develop persistent skin lesions. A multidisciplinary approach, timely
re-biopsy, and comprehensive immunohistochemical analysis are essential for establishing an accurate diagnosis
and ensuring appropriate management of this rare but clinically significant association between two diseases.

Key words: Sjogren‘s Syndrome; Lymphoma, B-Cell; Lymphoma, B-Cell, Marginal Zone; Lymphoma, Non-Hodgkin;
Autoimmunity; Skin Diseases; Lymphoproliferative Disorders; Treatment Outcome

Uvod

Primarni Sjogrenov sindrom (pSS) pred-
stavlja hroni¢nu sistemsku autoimunu bolest
egzokrinih Zlezda Cija je suStinska karakteristi-
ka limfocitna infiltracija Zlezdanog tkiva, pri ¢e-
mu pljuvaéne i suzne Zlezde trpe najveci udar
imunoloske disfunkcije. Klini¢ki, manifestuje se
suvoéom oka (keratoconjunctivitis sicca) i
usne duplje (xerostomia) — uz Ceste sistemske
manifestacije [1,2]. Prema epidemioloskim po-
dacima, prevalencija pSS u opstoj populaciji
krec¢e se izmedu 0,05 i 4,8%, sa snaZznom pre-
dominacijom kod Zena u odnosu 9 : 1, a naj-
veca ucestalost se beleZi u petoj i sestoj de-
ceniji Zivota [1].

Ono Sto pSS izdvaja od vecine autoimu-
nih bolesti jeste razvoj limfoproliferativne bo-
lesti. Rizik od NHL kod pSS pacijenata je do
44 puta vec¢i nego u opStoj populaciji prema
ranifim studijama, dok savremene metaanalize
procenjuju povecanje rizika na 10 do 14 puta
[3-5]. Kumulativni rizik dostize 9,8% u roku od
15 godina od postavljanja dijagnoze [3,5]. Ova
asocijacija nije slu¢ajna — hroni¢na autoanti-
genska stimulacija B-limfocita, kontinuirana
aktivacija signalnih puteva preZiviljavanja po-
put NF-kB i BCR signalizacije, kao i razvioj
tercijarnih limfoidnih struktura unutar egzokri-
nih Zlezda, predstavljaju klju¢ne patogenetske
korake na putu od autoimunosti do limfoge-
neze [2,6,7].

Kada se na toj putanji razvije limfom, do-
minantni histoloski tip je limfom marginalne
zone (MZL), najces¢e u ekstranodalnoj, MALT
lokalizaciji (mucosa-associated lymphoid ti-
ssue), tipi¢no u pljuvacnim Zlezdama [5,8].
Kozna varijanta ovog entiteta — primarni kutani
limfom marginalne zone (PCMZL) — predstav-
lja redak, ali jasno prepoznat klini¢kopatolos-
ki fenomen koji prema najnovijim klasifikacija-
ma Svetske zdravstvene organizacije (WHO
5th edition, 2022) i Medunarodnoj konsenzus
klasifikaciji (ICC, 2022) zauzima posebno me-
sto medu indolentnim limfoproliferativnim po-
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Introduction

Primary Sjégren’s syndrome (pSS) is a
chronic systemic autoimmune disease of the
exocrine glands characterized by lymphocytic
infiltration of glandular tissue, predominantly
affecting the salivary and lacrimal glands.
Clinically, it manifests with keratoconjunctivi-
tis sicca and xerostomia, frequently accom-
panied by systemic manifestations [1,2]. Epi-
demiological data estimate the prevalence of
pSS in the general population between 0.05%
and 4.8%, with a strong female predominance
of 9:1, most commonly affecting individuals
in the fifth and sixth decades of life [1,16].

What distinguishes pSS from most au-
toimmune diseases is its pronounced asso-
ciation with lymphoproliferative disorders.
Earlier studies reported up to a 44-fold in-
creased risk of NHL in pSS patients compared
to the general population, whereas more re-
cent meta-analyses estimate a 10-14-fold in-
crease [11,13,23]. The cumulative risk reaches
approximately 9.8% within 15 years after di-
agnosis [3,11,13,23]. This association is not
incidental; chronic autoantigenic stimulation
of B lymphocytes, continuous activation of
survival pathways such as NF-kB and B-cell
receptor (BCR) signaling, together with the
formation of tertiary lymphoid structures with-
in exocrine glands, represent key pathogenic
mechanisms linking autoimmunity and lym-
phomagenesis [5,6,13,19].

Among lymphomas arising in pSS, mar-
ginal zone lymphoma (MZL) is the predomi-
nant histological subtype, most frequently
occurring in extranodal MALT locations, par-
ticularly within salivary glands [3,13,34]. The
cutaneous variant of this entity — primary cu-
taneous marginal zone lymphoma (PCMZL)
— is a rare but well-recognized clinicopatho-
logical phenomenon classified by both the
WHO 5th edition (2022) and the International
Consensus Classification (ICC, 2022) as an
indolent lymphoproliferative disorder with a
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remecajima, sa specificnim imunofenotipom i
izuzetno povoljnom prognozom [9-11].

Postavljanje dijagnoze PCMZL u kontek-
stu dugogodisnjeg pSS kliniCki je izazov koji
se ne sme potceniti. Inicijalne koZne promene
lako bivaju pripisane benignim reaktivnim der-
matozama ili koZnim manifestacijama samog
autoimunog oboljenja, sto dijagnosticki pro-
ces moZe odloZiti za nekoliko meseci [12,13].
Prikazujemo slucaj pacijentkinje sa dugogo-
disnjim pSS kod koje je, nakon visemese&nog
dijagnosti¢kog puta, histopatoloski i imunohi-
stohemijski verifikovana dijagnoza PCMZL, bez
znakova sistemske diseminacije.

Prikaz slucaja

Pacijentkinja starosti 65 godina, javila se
na dermatolo$ki pregled zbog perzistentnih
koZnih promena lokalizovanih na trupu, koje je
prvi put primetila dva meseca pre prve posete
dermatovenerologu. U li¢noj anamnezi domini-
ra podatak o sika sindromu (sicca) u sklopu
Sjogrenovog sindroma, koji je dijagnostikovan
pre deset godina i od tada se nalazi pod redov-
nim nadzorom reumatologa. Takode, boluje od
arterijske hipertenzije, koja je adekvatno regu-
lisana medikamentnom terapijom, dok je zbog

Slika 1. Eritematozni infiltrovani plakovi na bo¢noj
Strani trupa
Figure 1. Erythematous infiltrated plaques on the
lateral trunk
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characteristic immunophenotype and excel-
lent prognosis [7,11,14].

Establishing the diagnosis of PCMZL in
the context of long-standing pSS is clinically
challenging and should not be underestimat-
ed. Initial skin lesions are often attributed to
benign reactive dermatoses or cutaneous
manifestations of the autoimmune disease
itself, potentially delaying diagnosis for sev-
eral months [17,18]. We present a case of a
patient with long-standing pSS in whom PC-
MZL was histopathologically and immunohis-
tochemically confirmed after a prolonged
diagnostic process, without evidence of sys-
temic dissemination.

Case Report

A 65-year-old female patient presented
for dermatological evaluation due to persist-
ent skin lesions localized on the trunk, first
noticed two months before the initial derma-
tology consultation. Her medical history was
notable for sicca syndrome associated with
Sjégren’s syndrome, diagnosed ten years ear-
lier, for which she had been under regular
rheumatologic follow-up. She also had ade-
quately controlled arterial hypertension, glau-

Slika 2. Eritematozni plakovi na prednjoj strani trupa
Figure 2. Erythematous plaques on the anterior
trunk
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glaukoma pod stalnim oftalmoloskim prace-
njem. U anamnezi je prisutna i osteoporoza, za
koju prima odgovarajucu terapiju.

Porodi¢na anamneza nije ukazivala na
prisustvo malignih niti autoimunih oboljenja.
Negira pusenje i konzumaciju alkohola. Prvo-
bitne promene na koZi, pacijentkinja je inici-
jalno pripisala autoimunoj bolesti, medutim,
zbog perzistiranja lezija dolazi na pregled kod
dermatologa.

Na prvom pregledu kod dermatologa u
lokalnom statusu belezimo par numularnih eri-
tematoznih infiltrovanih plakova na prednjoj
strani trupa, koji su se u pocetku spontano po-
viacili, bez subjektivnih tegoba (pruritusa, pec-
kanja ili bola). Na osnovu klini¢ke slike, uvodi
se lokalna kortikosteroidna terapija. Par nede-
lja nakon primene, nije zabeleZzeno poboljsa-
nje koZnih promena, sto je bio povod za dalje
dijagnosti¢ko ispitivanje i hospitalizaciju.

Klini¢ki najzna&ajniji laboratorijski para-
metri su: blago poviseni limfociti, sniZena vred-
nost C4 komponente komplementa (0,07 g/L,
referentna vrednost 0,10-0,40 g/L), povisen
reumatoidni faktor (40 IU/mL) i visoko pozitiv-
na ANA (6,80, referentna vrednost 1,00—1,20).

Negativni rezultati virusoloSkih analiza
(HBV, HCV, HIV), negativni Quantiferon-TB

Slika 3. Cikatrix na mestu biopsije i rebiopsije
Figure 3. Detail of lesion with scarification changes
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coma requiring continuous ophthalmologic
monitoring, and osteoporosis treated with ap-
propriate therapy.

Family history was negative for malignant
or autoimmune diseases. The patient denied
smoking and alcohol consumption. Initially,
she attributed the skin lesions to her autoim-
mune disease; however, due to their persist-
ence, she sought dermatological evaluation.

On initial examination, several nummular
erythematous infiltrated plaques were ob-
served on the anterior trunk. The lesions ini-
tially regressed spontaneously and were not
associated with pruritus, burning, or pain.
Based on the clinical presentation, local cor-
ticosteroid therapy was introduced. Several
weeks later, no improvement was observed,
prompting further diagnostic evaluation and
hospitalization.

The most clinically significant laboratory
findings included mildly elevated lymphocyte
count, reduced C4 complement level (0.07
g/L; reference range 0.10-0.40 g/L), elevated
rheumatoid factor (40 IU/mL), and strongly
positive antinuclear antibodies (ANA 6.80;
reference range 1.00-1.20).

Negative viral serologies (HBV, HCV,
HIV), a negative Quantiferon-TB Gold test,
negative skin swabs for bacteria, fungi, and
dermatophytes, as well as negative ELISA
testing for Borrelia burgdorferi (IgM and IgG),
excluded infectious causes of the skin lesions.

During hospitalization, chest radiography
revealed no active pathological pulmonary
changes. Spirometry findings were normal.
Mild elevation of the tumor marker CYFRA
21-1 (4.0 ng/mL; reference value <3.5 ng/mL)
prompted pulmonology consultation, which
found no evidence of bronchopulmonary ma-
lignancy.

Histopathological examination of the ini-
tial skin biopsy demonstrated skin tissue with
epidermis of preserved morphology. Around
sebaceous glands, and particularly around
sweat glands, there was a pronounced pre-
dominantly lymphocytic, focally plasmacytic
infiltrate forming a periappendageal sleeve-
like pattern. Atrophic changes of eccrine gl-
ands were observed, along with mild perivas-
cular lymphocytic infiltrates within the dermis.
The hypodermis appeared morphologically
unremarkable.

The initial histopathological findings were
interpreted as compatible with autosensitiza-
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Slika 4. Prvobitne promene periumbilikalno
Figure 4. Detail of the periumbilical region

Gold test, negativni brisevi koZe na bakterije,
gljivice i dermatofite, kao i negativna ELISA ana-
liza na Borrelia burgdorferi (IgM i IgG) — isklju-
¢eni su infektivni uzroci koZnih promena.

U toku hospitalizacije raden je RTG gruad-
nog kosa koji je bio bez aktivnih patoloskih
promena u pluénom parenhimu. Spirometrija
je bila uredna. Blago povisena vrednost tu-
morskog markera CYFRA 21-1 (4,0 ng/mL, ref.
do 3,5 ng/mL) bila je povod za pulmolosku
konsultaciju koja nije ukazivala na postojanje
bronhopulmonalnog malignog procesa.

Patohistoloski nalaz ucinjene biopsije
koZe opisuje iseCak koZe gde epiderm odgo-
varajuc¢e morfologije uz sebacealne Zlezde, a
posebno oko znojnih Zlezda pokazuje izraZen,
predominantno limfocitni, mestimi¢no plazmo-
citni infiltrat u vidu periadneksalnog infiltrata-
rukavca. UoCavaju se atroficne promene ekri-
nih Zlezda. Perivaskularno u dermu prisutan
lakostepeni limfocitni infiltrat. Hipoderm odgo-
varajuc¢e morfologije.

Inicijalna patohistoloska slika bila je oce-
njena kao kompatibilna sa autosenzibilizaci-
jom u okviru osnovne bolesti — Sjogrenovog
sindroma. Ovaj nalaz, iako sugestivan za au-
toimunu genezu, nije isklju¢ivao rani limfom i
bio je nedovoljan za definitivhu dijagnozu. Zbog
perzistiranja koZnih promena, indikovana je
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Slika 5. Promena periumilikalno desno
Figure 5. Erythematous lesion in the lower ab-
dominal region

tion related to the underlying Sjogren’s syn-
drome. Although suggestive of autoimmune
etiology, these findings did not exclude early
lymphoma and were insufficient for definitive
diagnosis. Due to persistent lesions, re-biop-
sy was performed three months later, accom-
panied by an expanded immunohistochemi-
cal panel. Micromorphological and immuno-
histochemical findings confirmed the diagno-
sis of indolent primary cutaneous marginal
zone B-cell lymphoma (PCMZL). The immu-
nophenotype (CD20+, CD79a+, Bcl-2+,
CD43+/—, negative for CD5, CD10, and Bcl-6,
with low Ki-67 proliferation index of approxi-
mately 5%) was fully consistent with current
WHO and ICC diagnostic criteria.

MSCT of the chest, abdomen, and pelvis
revealed two micronodular pulmonary lesions
with benign radiological characteristics in the
right lung, stable and without signs of pro-
gression. No other pathological findings were
identified in thoracic, mediastinal, or abdom-
inal structures. Abdominal ultrasonography
was unremarkable.

Ultrasound examination of the neck, axil-
lary, and inguinal regions demonstrated hyp-
oechoic lymph nodes in the right cervical
region measuring approximately 23 X 9 mm
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Tabela 1. Pregled laboratorijskih nalaza
Table 1. Overview of laboratory findings

Parametar/Parameter Vrednost/Value  Ref. vrednosti/Ref. value Interpretacija/Interpretation
f. vred.
Leukociti/Leukocytes u,re, ! 4.0-10.0 x 10%/L Uredan/Normal
within range
Limfociti/Lymphocytes 15.70 x 10%/L 1.0-4.8 x 10°/L Blago poviseni 1/Slightly elevated 1
Eritrociti/Hb/Hct u ref. vred. Uredan/Normal
Erythrocytes/Hb/Hct within range
u ref. vred.
Trombociti/Thrombocytes L 150-400 x 10%/L Uredan/Normal
within range
f. .
CRP/CRP u,re, vred <5 mg/L Uredan/Normal
within range
C4 komplement Y
ca comf) lement 0.07 g/L 0.10-0.40 g/L SniZzen |/Decreased |,
Reumatoidni faktor (RF) .
40 IU/mL 0-30 IU/mL Povisen 1/Elevated
Rheumatoid factor (RF) / / v I/Elev f
ANA (anti.nuklearna at.) 6.80 100-1.20 .an-ztlfa/'no povisen 11
ANA (antinuclear at.) Significantly elevated 11
CYFRA 21-1/CYFRA 21-1 4.0 ng/mL do 3.5 ng/mL Blago povisen 1/Slightly elevated 1
Virusol. (HBV,HCV,HIV) . .
Uredne/Normal Negativan/Negative Uredan/Normal
Virusol. (HBV,HCV,HIV) / gativan/Negativ /
Quantiferon-TB Gold Negativan . .
Negat Negat Uredan/N I
Quantiferon-TB Gold Negative egativan/Negative redan/Norma
ELISA Borrelia IgM/IgG Negativan ) , ) )
Negativan/Negative Negativan/Negative
ELISA Borrelia IgM/IgG Negative gativan/Negativ gativan/Negativ
Negativa
Brisevi koZe/Skin swab 9 ",/ " Sterilno/Sterile Negativan/Negative
Negative
Ostali tum. keri f. vred.
stali tum. markeri u.re.- vre o Uredan/Normal
Other tum. markers within range

rebiopsija koja je nakon tri meseca ucinjena
sa prosirenom imunohistohemijskom (IHH)
obradom tumorskih markera. Mikromorfolo$ki
nalaz i rezultati imunohistohemijskih analiza
odgovaraju dijagnozi indolentnog non-Hocki-
novog limfoma koZe (Non-Hodgkin’s Lympho-
ma — NHL) tipa kutanog B-c¢elijskog limfoma
marginalne zone (PCMZL). Postavijeni IHH
profil (CD20+, CD79a+, Bcl-2+, CD43+/-, uz
negativnost za CD5, CD10, Bcl-6 i niski Ki-67
~5%) u potpunosti je konzistentan sa ovom
dijagnozom prema aktuelnim klasifikacionim
kriteriilumima (WHO 5th edition, ICC 2022).
Na multislajsnoj kompjuterizovanoj tom-
ografiji (MSCT) grudnog kosa, abdomena i
male karlice u pluénom parenhimu desno pri-
mecene su dve mikronodularne promene be-
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with predominantly pathological sonographic
characteristics, including reduced hilar signal
and rounded morphology. This finding
prompted bone marrow biopsy. Histopatho-
logical and immunohistochemical analysis of
the bone marrow was normal, without evi-
dence of malignant lymphoid infiltration. To-
gether with normal CT staging and absence
of systemic symptoms, these findings sup-
ported the diagnosis of localized cutaneous
disease (T1-T2 stage according to the ISCL/
EORTC staging system).

Based on the diagnosis of PCMZL asso-
ciated with pSS, a multidisciplinary team con-
sisting of dermatologists, rheumatologists,
and hematologists established the therapeu-
tic strategy. Considering the indolent disease
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Tabela 2. Imunohistohemijski parametri
Table 2. Immunohistochemical parameters

HH Marker/IHH Marker Rezultat/Result

Klinicki znacaj/Clinical significance

Pan-B Celijski marker; potvrduje B-celijsko poreklo limfoma

cb20 * Pan-B cell marker; confirms B-cell ymphoma origin
D788 N B-Celijski koreceptor; dodatna potvrda B-¢elijskog fenotipa
B-cell coreceptor; additional confirmation of B-cell phenotype
Blo N Anti-apoptotski protein; tipican za MZL, negativan u reaktivnim centrima
Anti-apoptotic protein; typical for MZL, negative in reactive centers
cDa3 e Aberantna ekspresija; karakteristicna za MZL/CLL fenotip
Aberrant expression; characteristic for MZL/CLL phenotype
D5 3 Negativan; isklju¢uje CLL/mantle cell limfom
Negative; excludes CLL/mantle cell ymphoma
cD10 B Negativan; iskljucuje folikularni limfom
Negative; excludes follicular ymphoma
Bol-6 B Negativan; isklju¢uje folikularni i DLBCL GCB tip
Negative: excludes follicular and DLBCL GCB type
MUM1/IRE4 B Negativan; dodatna distinkcija od plazmablasti¢nog limfoma
Negative: additional distinction from plasmablastic lymphoma
Ki67 5% Niska proliferativna aktivnost; potvrduje indolentni tok

Low proliferative activity; confirms indolent course

nignih CT karakteristika (stabilne, bez rasta,
morfoloski benigne). Ostali parenhimalni, me-
dijastinalni i abdominalni CT nalaz bez patolos-
kih promena. Ehosonografski nalaz abdomena
je bio uredan.

Tokom hospitalizacije raden je i EHO vra-
ta, aksila i prepona gde su u vratu desno uo-
¢eni hipoehogeni limfni ¢vorovi (LN) veli¢ine
oko 23 x 9 mm sa dominantno patoloskim eho-
sonografskim karakteristikama (smanjeni hilu-
sni signal, okruglast oblik). Ovaj nalaz je do-
prinelo odluci o biopsiji koStane srzZi. Histopa-
toloski i imunohistohemijski nalaz kostane srZi
je bio uredan — bez infiltracije koStane srZi ma-
lignim limfoidnim infiltratom. Ovaj nalaz, zajed-
no sa urednim CT evaluacijom stadijuma bo-
lesti i bez prisustva sistemskih simptoma,
ukazuje na lokalizovanu koZnu bolest (stadijum
T1-T2 prema ISCL/EORTC stejdZing sistemu).

Na osnovu postavijene dijagnoze PCMZL
u sklopu pSS, multidisciplinarni tim u sastavu
dermatologa, reumatologa i hematologa je usa-
glasio terapijski pristup. S obzirom na sporo-
progresivni tok bolesti, lokalizovanu koZnu za-
hvacéenost bez sistemske diseminacije i odsu-
stvo simptoma, donesena je odluka o watch
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course, localized skin involvement without
systemic dissemination, and absence of
symptoms, a “watch-and-wait” approach was
adopted while continuing existing therapy.
Resochin (chloroquine sulfate) 250 mg once
daily was maintained by the rheumatologist.
The patient was included in a regular multi-
disciplinary follow-up protocol.

Discussion

The association between primary Sj6-
gren’s syndrome (pSS) and Non-Hodgkin
lymphoma (NHL) represents one of the best-
documented examples of transformation from
chronic autoimmune disease into malignant
lymphoproliferative disorder [3,13,25]. Ac-
cording to meta-analyses and large cohort
studies, the risk of NHL in patients with pSS
is 6 to 44 times higher than in the general po-
pulation, with a cumulative risk of 9.8% within
15 years after diagnosis [11,13,23]. This as-
sociation becomes even more significant
when compared to other systemic autoim-
mune diseases, as the lymphomarisk in pSS
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and wait strategiji uz nastavak dosadasnje te-
rapije. Nastavljena je terapija Resochin-om®
(hlorokin-sulfat) 250 mg 1 x 1 dnevno koju je
propisao reumatolog. Pacijentkinja je uklju¢ena
u redovni multidisciplinarni protokol prac¢enja.

Diskusija

Veza izmedu pSS i NHL jedan je od naj-
dokumentovanijih primera transformacije hro-
ni¢ne autoimune bolesti u maligno limfoproli-
ferativno oboljenje [5,8]. Prema podacima iz
metaanaliza i velikih kohortnih studija, rizik od
NHL kod pSS pacijenata je 6—do 44 puta veci
nego u opS$toj populaciji, sa kumulativnim rizi-
kom od 9,8% u roku od 15 godina od dijagno-
ze [3-5]. Ova cifra posebno dobija na znacaju
kada se stavi u kontekst ostalih sistemskih au-
toimunih bolesti — rizik je znacajno visi nego
kod reumatoidnog artritisa ili sistemskog lupu-
sa eritematosus [4,5].

Dominantni histoloski tip limfoma koji na-
staje u sklopu pSS jeste limfom marginalne
zone, u oko 65% slucajeva u ekstranodalnoj
MALT lokalizaciji [6,8]. Pacijentkinja u prikaza-
nom slu¢aju nosi vise prediktivnih obeleZja —
snizen C4, pozitivan RF i visoko pozitivna ANA
antitela — Sto retrogradno objasnjava biolosku
osnovu razvoja limfoma i naglasava potrebu
za aktivnim nadzorom ove podgrupe bolesnika
[4,5]. Klinicka medicina je kroz decenije iden-
tifikovala niz klini¢kih i laboratorijskih pokaza-
telja koji izdvajaju bolesnike sa pSS kod kojih
je rizik za razvoj limfoma narocito izraZen.
Medu najznacajnije faktore ubrajaju se prisu-
stvo parotidne bolesti, pozitivnost reumatoid-
nog faktora, nizak nivo C4 komplementa, me-
Sovita krioglobulinemija tipa Il, limfopenija i
povisen ESSDAI skor [3,5]. Pacijentkinja u pri-
kazanom slucaju ispoljava vise ovih karakteri-
stika — snizen C4, pozitivan RF i visoko pozi-
tivna ANA antitela — Sto retrogradno objasnja-
va biolosku osnovu razvoja limfoma i naglasa-
va potrebu za pazljivim i kontinuiranim prace-
njem ove podgrupe bolesnika [3,5].

U srzZi procesa stoji hroni¢na autoantigen-
ska stimulacija B-limfocita. U pSS, autoreak-
tivni B-limfociti pod stalnim su antigenim pri-
tiskom, $to vodi njihovoj neadekvatno reguli-
sanoj proliferaciji [2,7]. Signalizacija putem
B-Celijskog receptora (BCR) centralni je motor
ove stimulacije koji odrzava B-¢elijsku aktiv-
nost i sprecava fiziolosku eliminaciju potenci-
jalno opasnih klonova [7]. Paralelno, struktur-
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is considerably higher than in rheumatoid ar-
thritis or systemic lupus erythematosus [3,12].

The predominant histological subtype of
lymphoma associated with pSS is marginal
zone lymphoma (MZL), occurring in approxi-
mately 65% of cases in extranodal MALT loca-
tions [5,13,34]. The patient presented in this
case exhibited several predictive markers, in-
cluding reduced C4 complement levels, pos-
itive rheumatoid factor, and strongly positive
ANA antibodies, retrospectively explaining the
biological basis for lymphoma development
and emphasizing the need for active surveil-
lance in this subgroup of patients [23,29].

Over the decades, clinical medicine has
identified numerous clinical and laboratory pre-
dictors associated with increased lymphoma
risk in pSS patients. The most important factors
include parotid gland involvement, positive
rheumatoid factor, low C4 complement levels,
type Il mixed cryoglobulinemia, lymphopenia,
and elevated ESSDAI scores [23,26,27,29]. The
patient in the present case demonstrated sev-
eral of these characteristics, further supporting
the biological background of lymphoma devel-
opment and highlighting the importance of
careful and continuous monitoring in this sub-
group [23,29].

At the core of this process lies chronic au-
toantigenic stimulation of B lymphocytes. In
pSS, autoreactive B lymphocytes are exposed
to persistent antigenic stimulation, leading to
dysregulated proliferation [6,19]. B-cell receptor
(BCR) signaling represents the central driver of
this stimulation, maintaining B-cell activation
and preventing physiological elimination of po-
tentially dangerous clones [6]. Simultaneously,
structural alterations in the TNFAIP3 gene en-
coding the A20 protein — a negative regulator
of the NF-kB signaling pathway — have been
associated with the development of MALT lym-
phoma in pSS [5,13]. BAFF is another key cy-
tokine involved in both pSS pathogenesis and
lymphomagenesis through activation of the NF-
kB pathway and prolonged B-cell survival [5,19].

An additional contribution to lymphom-
agenesis arises from newly formed lymphoid
structures within exocrine glands, which pro-
vide a favorable microenvironment for somatic
hypermutation and accumulation of oncogenic
mutations that may trigger lymphoma develop-
ment [4,5]. Recent studies have also highlight-
ed the importance of epigenetic alterations and
the potential role of the microbiome and viral
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ne promene gena TNFAIP3 koji kodira protein
A20-negativni regulator NF-kB signalnog puta
— povezane su sa razvojem MALT limfoma kod
pSS [6]. BAFF predstavija klju¢ni citokin u pSS
patogenezi i limfogenezi, kroz aktivaciju NF-kB
puta i produZeni Zivotni vek B-limfocita [2,6].
Poseban doprinos limfogenezi dolazi od
novonastalih limfnih struktura unutar egzokri-
nih Zlezda — one obezbeduju specifi¢no okru-
Zenje povoljno za somatsku hipermutaciju i
akumulaciju onkogenih mutacija koje mogu
biti okida¢ za nastanak limfoma [5,6]. Najno-
viji radovi ukazuju na znacaj epigenetskih pro-
mena i potencijalnu ulogu mikrobioma i viru-
snih agenasa u aktivaciji proinflamatornih i
proonkogenih signalnih puteva [2,6].
Prema SZO klasifikaciji pete edicije (2022)
i Medunarodnoj konsenzus klasifikaciji (ICC,
2022), primarni kutani B-¢elijski limfomi pode-
ljeni su na tri osnovna entiteta: PCFCL, PCMZL
i PCDLBCL-LT [9,10]. PCMZL ¢&ini oko 7-9%
svih primarnih kutanih limfoma, a petogodisnje
preZivljavanje > 95% svrstava ga medu pro-
gnosticki najbenignije limfome [11,12].
Diferencijalna dijagnoza PCMZL zahteva
sistematican pristup, jer niz entiteta moZe opo-
nasati njegovo histolosko lice. Na prvom mestu
u razmatranju stoje pseudolimfomi, primarni
kutani folikularni limfom (PCFCL), sekundarna
kutana zahvacéenost sistemskog MZL, kutani
vaskulitis i razli¢ite inflamatorne dermatoze &ine
spektar koji mora biti razmatran i isklju¢en [11—
13]. U pojedinim evropskim regionima Borrelia
burgdorferi prepoznata je kao moguéi etiolos-
ki faktor u nastanku PCMZL [12,15]. Kod nase
pacijentkinje ova mogucnost je nedvosmisleno
otklonjena negativnim serolo$kim testovima.
Prikazani slu¢aj jasno pokazuje dijagno-
sticke izazove PCMZL u kontekstu aktivnog
pSS [12,13]. Inicijalni histopatoloski nalaz bio
je nespecifi¢an i protumac¢en kao autosenzi-
bilizacija u okviru pSS — Sto nije neuobic¢ajen
nalaz u ranim fazama PCMZL [13]. Odluka o
rebiopsiji, prac¢ena prosirenim imunohistohemij-
skim panelom, bila je klju¢na tacka preokreta
i konacno je razresila dijagnosticku dilemu
[13]. Optimalan model zbrinjavanja ovih bole-
snika podrazumeva ravnopravno uc¢esce der-
matologa, reumatologa i hematologa [12,14].
Nakon potvrde dijagnoze PCMZL, kom-
pletna klinicka i laboratorijska evaluacija bo-
lesti neophodna je kako bi se iskljucila sistem-
Ska diseminacija bolesti [8,14]. U prikazanom
slu¢aju, bolest je klasifikovana kao lokalizova-

40

agents in activating pro-inflammatory and pro-
oncogenic signaling pathways [2,17].

According to the WHO 5th edition clas-
sification (2022) and the International Con-
sensus Classification (ICC, 2022), primary
cutaneous B-cell lymphomas are divided into
three major entities: primary cutaneous folli-
cle center lymphoma (PCFCL), primary cuta-
neous marginal zone lymphoma (PCMZL),
and primary cutaneous diffuse large B-cell
lymphoma, leg type (PCDLBCL-LT) [7,11]. PC-
MZL accounts for approximately 7-9% of all
primary cutaneous lymphomas, and with a
5-year survival rate exceeding 95%, it is con-
sidered one of the most prognostically favo-
rable lymphomas [14,15,17].

The differential diagnosis of PCMZL re-
quires a systematic approach, as numerous
entities may mimic its histological appearance.
Pseudolymphomas, primary cutaneous follicle
center lymphoma (PCFCL), secondary cutane-
ous involvement by systemic MZL, cutaneous
vasculitis, and various inflammatory derma-
toses must all be considered and excluded
[15,17,18]. In certain European regions, Borrelia
burgdorferi has been recognized as a potential
etiological factor in PCMZL development [17].
In our patient, this possibility was unequivo-
cally excluded by negative serological testing.

The presented case clearly illustrates the
diagnostic challenges of PCMZL in the context
of active pSS [17,18]. The initial histopathologi-
cal findings were nonspecific and interpreted
as autosensitization associated with pSS, which
is not uncommon in early PCMZL stages [18].
The decision to perform a re-biopsy accompa-
nied by an expanded immunohistochemical
panel represented the key turning point that ul-
timately resolved the diagnostic dilemma [18].
Optimal management of such patients requires
equal participation of dermatologists, rheuma-
tologists, and hematologists [10,17].

Following confirmation of PCMZL diagno-
sis, comprehensive clinical and laboratory
evaluation is mandatory to exclude systemic
disease dissemination [10,13]. In the presented
case, the disease was classified as localized
cutaneous lymphoma stage T2NOMO accord-
ing to the ISCL/EORTC TNM staging system
[10]. Therapeutic strategies for PCMZL are not
uniform and must be individualized according
to lesion number and distribution [13,15,17]. In
localized disease, radiotherapy at doses of ap-
proximately 24 Gy or surgical excision are con-
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ni kutani oblik u stadijumu T2NOMO prema
ISCL/EORTC TNM sistemu [14]. Terapijska stra-
tegija u PCMZL nije uniformna — individualizu-
je se prema broju i rasprostranjenosti lezija
[8,11,12]. Kod lokalizovane bolesti, terapija iz-
bora je radioterapija u dozama od 24 Gy ili
hirurska ekscizija [8,12]. Kod asimptomatskih
bolesnika sa stabilnom boles¢u opravdana je
watch and wait strategija [13].

Kutani relapsi su deo prirodnog toka
PCMZL i javljaju se ucestalo, ali — sto je klinic-
ki vazno — ne utic¢u znacajno na ukupno pre-
Zivljavanje, sto ovaj limfom Cini jednim od ret-
kih malignih bolesti gde relaps sam po sebi
ne mora biti alarm [11]. Na poseban aspekt
terapijskog razmisljanja u kontekstu pSS uka-
zuju antimalarici: hlorokin i hidroksihlorokin
poseduju dobro dokumentovana imunomodu-
latorna svojstva i sto je posebno relevantno za
ovu populaciju bolesnika, potencijalni antilim-
fomski efekat posredovan inhibicijom TLR si-
gnalnog puta — Sto ih ¢ini bioloSki priviacnom
opcijom u terapijskom arsenalu [2,6].

Kod seroloski pozitivnih pacijenata (B.
burgdorferi), terapija antibioticima (doksiciklin,
penicilin) moZe indukovati regresiju PCMZL,
pri Eemu stopa odgovora varira izmedu studi-
ja i zavisi od Borrelia statusa i primenjenog
antibiotskog reZima [15].

U literaturi postoje podaci o potencijal-
nom imunomodulatornom dejstvu antimalarika
i u kontekstu MALT limfoma udruZenih sa au-
toimunim bolestima, Sto ovaj terapijski izbor
¢ini racionalnim. Definitivna terapijska odluka
(radioterapija, rituksimab, lokalna ekscizija)
rezervisana je za sluCaj progresije bolesti ili
pojave novih lezija.

Zaklju¢ak

Prikazani sluéaj ilustruje retku ali kliniCki
znacajnu vezu izmedu dugogodi$njeg primar-
nog Sjogrenovog sindroma i razvoja primar-
nog kutanog B-c¢elijskog limfoma marginalne
zone. Imajudéi u vidu sporonapredujuéi karak-
ter PCMZL, odli¢nu prognozu i moguc¢nost
watch and wait strategije kod asimptomatskih
bolesnika sa lokalizovanom bolesc¢u, rana i
tacna dijagnoza je od presudnog znacaja za
izbegavanje prekomerne terapije i osiguranje
adekvatnog pracenja. Kontinuirani nadzor,
rano prepoznavanje relapsa i pravovremena
intervencija ¢ine osnovu uspesnog zbrinjava-
nja ovog retkog, ali savladivog onkoloskog
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sidered treatments of choice [13,17]. In asymp-
tomatic patients with stable disease, a “watch-
and-wait” strategy is justified [13].

Cutaneous relapses are part of the natural
history of PCMZL and occur frequently; how-
ever, importantly, they do not significantly affect
overall survival, making PCMZL one of the rare
malignancies in which relapse itself does not
necessarily represent an alarming prognostic
event [14].

Antimalarial agents deserve special consid-
eration in the context of pSS-associated PCMZL.
Chloroquine and hydroxychloroquine possess
well-documented immunomodulatory proper-
ties and, particularly relevant for this patient
population, potential anti-lymphoma effects me-
diated through inhibition of Toll-like receptor
(TLR) signaling pathways, making them bio-
logically attractive therapeutic options [5,19].

In serologically positive patients for Borrelia
burgdorferi, antibiotic therapy (doxycycline or
penicillin) may induce PCMZL regression, al-
though response rates vary among studies de-
pending on Borrelia status and antibiotic regi-
men [21,22].

The literature also reports potential immu-
nomodulatory effects of antimalarial drugs in
MALT lymphomas associated with autoimmune
diseases, further supporting the rationale for this
therapeutic approach. Definitive therapeutic in-
terventions, including radiotherapy, rituximab,
or local excision, remain reserved for disease
progression or development of new lesions.

Conclusion

The presented case illustrates a rare but
clinically significant association between
long-standing primary Sjégren’s syndrome
and the development of primary cutaneous
marginal zone B-cell ymphoma. Considering
the indolent nature of PCMZL, its excellent
prognosis, and the possibility of a “watch-
and-wait” strategy in asymptomatic patients
with localized disease, early and accurate di-
agnosis is crucial in order to avoid overtreat-
ment and ensure appropriate follow-up.

Continuous monitoring, early recognition
of relapse, and timely intervention represent
the foundation of successful management of
this rare but manageable oncological entity.
This specific case contributes significantly to
the growing body of scientific literature re-
garding lymphomas arising in the setting of
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entiteta. Ovaj specifican slu¢aj pruza znacajan
doprinos sve ve¢em broju naucnih radova o
limfomima koji se razvijaju u sklopu pSS. On
dodatno naglasava veliku potrebu za jasnim
protokolima prac¢enja bolesnika sa pSS, redov-
nim skriningom na limfome, kako bi se ove
maligne bolesti otkrile u sto ranijoj fazi, kao i
pravovremena intervencija, koja predstavija
temelj za uspesno leCenje ovog retkog, ali izle-

¢ivog onkoloskog oboljenja.
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Eucerin® Actinic control MD SPF100 je medicinsko sredstvo za zastitu od sunca,
posebno razvijeno za potrebe prevencije aktini¢nih keratoza i nemelanomskih tumora koze.

o Formulacija fluida, lagane teksture, bez mirisa - Otporno na znoj i vodu - Pogodno za osetljivu kozu
Nacin primene:

» Koristite samo na Cistoj i neostecenoj kozi.

» Nanosite svako jutro na zahvacena podrucja u dovoljnim koli¢inama. Detaljna putstva za doziranje
nalaze se na uputstvu u sklopu pakovanja.

o U slucaju direktnog izlaganja suncu, nanosite preparat na svaka 2 sata ili nakon znojenja ili brisanja
peskirom, kako biste odrzali optimalnu zastitu definisanu SPF-om.

» Smanjenje koli€¢ine nanetog proizvoda znacajno ¢e umanijiti nivo zastite.

o Pre nanosenja kozmetickih proizvoda (Sminka, podloga, dekorativna kozmetika) prvo nanesite Eucerin®
Actinic Control MD SPF 100 i sacekajte da se krema potpuno apsorbuje pre nanoSenja drugih proizvoda.
» Svakodnevna i redovna upotreba tokom cele godine je neophodna za optimalnu prevenciju.

Eucerin LIFE-CHANGING POWER OF DERMATOLOGICAL SKINCARE
v

PRE UPOTREBE PROCITATI UPUTSTVO!
O NAMENI | NEZELJENIM REAKCIJAMA NA MEDICINSKO
SREDSTVO POSAVETUIJTE SE SA LEKAROM ILI FARMACEUTOM.







