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ABSTRACT

PAPA syndrome (Pyogenic Arthritis, Pyoderma gangrenosum and Acne) is an autosomal dominant, hereditary
autoinflammatory disease resulting from mutations in the PSTPIP1/CD2BP1 gene on chromosome 15q. The disease
begins in childhood, most often from the age of 2 to 11, and it is characterised by a triad of symptoms: pyogenic (ster-
ile) arthritis, pyoderma gangrenosum and acne. The disease usually begins with arthritis and is rarely recognised in the
initial stage. The appearance of skin symptoms of the disease, either acne or pyoderma gangrenosum, along with the
previously existing arthritis, should arouse suspicion of the existence of PAPA syndrome and direct doctors to perform
further genetic testing. The triad of symptoms does not always have to be present, but the presence of two of the three
symptoms with a confirmed gene mutation is a sufficient criterion for the diagnosis of the disease. Biological drugs
have shown the greatest effectiveness in treatment, and IL1 inhibitors or TNF alpha inhibitors are most often used
medications. In later life, the joint manifestations gradually calm down, but the skin manifestations can last for many
years with frequent relapses and remissions even with applied therapy, which makes this syndrome a great challenge
for the treatment of this disease. Considering the small number of cases with PAPA syndrome described in the litera-
ture, we present to you an interesting case of a twenty-five-year-old patient with this disease and his challenging diag-
nostic and therapeutic path from childhood to adulthood.

Key worbps: autoinflammatory disorder, PAPA syndrome, pyogenic arthritis, pyoderma gangrenosum, acne,
biological drugs

SAZETAK

PAPA sindrom (piogeni artritis, pyoderma gangrenosum i akne) je autosomno dominantna, nasljedna autoinfla-
matorna bolest koja je posljedica mutacije gena PSTPIP1/CD2BP1 na kromosomu 15q. Bolest najcesc¢e pocinje u
djetinjstvu, od druge do jedanaeste godine zivota, a karakterizira ju trijas simptoma: piogeni (sterilni) artritis, pyoder-
ma gangrenosum i akne. Bolest obi¢no poc¢inje artritisom i rijetko se prepoznaje u ranim fazama bolesti. Pojava koZnih
simptoma bolesti, bilo akni ili pyoderma gangrenosum, uz prethodno postojeci artritis, trebala bi pobuditi sumnju na
postojanje PAPA sindroma te uputiti lijecnike na daljnje genetsko testiranje. Trijas simptoma ne mora uvijek biti
prisutan, ali postojanje dva od tri simptoma uz potvrdenu mutaciju gena dovoljan je kriterij za dijagnozu bolesti. Naj-
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vecu ucinkovitost u lije¢enju pokazali su bioloski lijekovi, a najées¢e su koristeni inhibitori IL-1 i TNF alfa. U kasnijoj
zivotnoj dobi zglobne se manifestacije postupno smiruju, ali koZzne manifestacije mogu trajati godinama s cestim
relapsima i remisijama ¢ak i uz uklju¢enu terapiju, sto ovaj sindrom ¢ini velikim izazovom za lijec¢enje. S obzirom na
mali broj slucajeva s PAPA sindromom opisanih u literaturi, predstavljamo Vam zanimljiv slu¢aj dvadesetpetogodis-
njeg bolesnika s ovom boles¢u i njegov zahtjevan dijagnosticki i terapijski put od djetinjstva do odrasle dobi.

KLjUCNE RIJECI: autoinflamatorni poremecaj, PAPA sindrom, piogeni artritis, pyoderma gangrenosum, akne,

bioloski lijekovi

INTRODUCTION

PAPA syndrome (Pyogenic Arthritis, Pyoderma gan-
grenosum and Acne) is a rare autoinflammatory disease
which is inherited in an autosomal dominant fashion
through mutations in the PSTPIP1/CD2BP1 gene on
chromosome 15q. These mutations produce a hyper-
phosphorylated PSTPIP1 protein and alter its involve-
ment in the activation of the “inflammasome” involved
in the production of interleukin-13 (IL-1f). Excessive
production of IL-1f is a clear molecular characteristic of
PAPA syndrome (1).

Autoinflammatory disease is similar to autoimmune
diseases in its clinical characteristics, but they differ in
the pathophysiological mechanism of the disease. In
autoimmune diseases, antibodies are created against
certain antigens in the body, and in autoinflammatory
diseases, antibodies are not created, but in the field of
genetic mutation, hyperphosphorylated proteins are
produced that change its action in the activation of in-
flammasomes that are involved in the production of
IL-1f. The autoinflammatory response occurs in sev-
eral ways: unregulated production of cytokines by the
inflammasome, intracellular stress, damage to regula-
tory pathways, increased NF-kappaB signalling, ubiq-
uitination disorder, alteration of the interferon path-
way, and complement activation. The emergence of
new genetic analysis techniques and the discovery of
genes involved in autoinflammatory diseases have en-
abled a better understanding of the basic innate im-
mune pathways and pathogenetic mechanisms, thus
creating new perspectives in targeted therapies. (2)

Two mutations were found in a protein called CD2-
binding protein 1 (CD2BP1). This protein is part of the
inflammatory pathway associated with other autoin-
flammatory syndromes such as: Familial Mediterranean
fever (FMF), mevalonate kinase deficiency (hyperim-
munoglobulin-D syndrome, HIDS), periodic fever syn-
drome, Muckle-Wells syndrome (MWS), multisystem
inflammatory disease in neonates and familial cold au-
toinflammatory syndrome (FCAS). The exact mecha-
nism of the manner in which the mutated gene causes
the disease has not yet been established. (3)

In some cases, a person inherits a pathogenic variant
from the parent who has the genetic disease. In other
cases, the disease occurs due to a new pathogenic vari-
ant (de novo) in the causative gene and there is no fam-
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UVOD

PAPA sindrom (piogeni artritis, pyoderma gangreno-
sum i akne) je rijetka autoinflamatorna bolest koja se
nasljeduje autosomno dominantno mutacijom gena
PSTPIP1/CD2BP1 na kromosomu 15q. Ove mutacije
proizvode hiperfosforilirani protein PSTPIP1 i mije-
njaju njegovo sudjelovanje u aktivaciji ,,inflamasoma“
uklju¢enog u proizvodnju interleukina-13 (IL-1p).
Prekomjerna proizvodnja IL-1p jasna je molekularna
znacajka PAPA sindroma (1).

Autoinflamatorna bolest je po svojim klini¢ckim ka-
rakteristikama slicna autoimunim bolestima, ali se raz-
likuju u patofizioloskom mehanizmu nastanka bolesti.
U autoimunim bolestima se stvaraju antitijela na odre-
dene antigene u organizmu, a kod autoinflamatornih
bolesti ne stvaraju se antitijela, ve¢ se na terenu genet-
ske mutacije proizvode hiperfosfolirilirani proteini
koji mijenjaju njegovo djelovanje u aktivaciji inflama-
soma koji su ukljuceni u proizvodnju IL-1f. Autoinfla-
matorni odgovor nastaje na viSe nacina: neregulira-
nom proizvodnjom citokina posredstvom inflamaso-
ma, unutarstani¢nim stresom, ostecenjem regulator-
nih putova, pojacanom NEF-kappaB signalizacijom,
poremecajem ubikvitinacije, izmjenom interferonskog
puta i aktivacijom komplemenata. Pojava novih tehni-
ka genetske analize i otkri¢a gena uklju¢enih u autoin-
flamatorne bolesti omogucile su bolje razumijevanje
osnovnih urodenih imunoloskih putova i patogenet-
skih mehanizama, otvarajuci tako nove perspektive u
ciljanim terapijama. (2)

Dvije su mutacije pronadene u proteinu koji se zove
CD2 vezni protein 1 (CD2BP1). Ovaj protein dio je
upalnog puta povezanog s drugim autoinflamatornim
sindromima kao $to su: obiteljska mediteranska vrudi-
ca (engl. familial Mediterranean fever - FMF), manjak
mevalonat kinaze (engl. hyperimunoglobulin-D syndro-
me — HIDS), sindrom periodi¢ne groznice, Muckle-
Wellsov sindrom (MWS), multisistemska inflamatorna
bolest novorodenceta i obiteljski autoinflamatorni sin-
drom uzrokovan hladno¢om (engl. familial cold auto-
inflammatory syndrome — FCAS). Jo$ uvijek nije utvr-
den to¢an mehanizam kako mutirani gen uzrokuje
bolest. (3)

U nekim slucajevima osoba nasljeduje patogenu va-
rijantu od roditelja koji ima genetsku bolest. U drugim
slucajevima, bolest se javlja zbog nove patogene vari-
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ily history of the disease. A child of a person with an
autosomal dominant disease has a 50% (1 in 2) chance
of inheriting the variant and the disease. Typically,
children who inherit a dominant variant will have the
disease, but they may be more or less affected than
their parents. Sometimes a person can have a patho-
genic variant of an autosomal dominant disease and
show no signs or symptoms of the disease. (4)

CD2BP1, also known as proline-serine-threonine
phosphatase-interacting protein 1 (PSTPIP1), is highly
expressed in neutrophils. PSTPIP1 can form interac-
tions with pyrin, a protein mutated in FMFE. Mutations
in PAPA syndrome result in hyperphosphorylation of
the PSTPIP1 protein and change its participation in
the activation of the “inflammasome” This gene muta-
tion places PAPA syndrome in the same pathogenic
pathway as FMF. (5,6)

These mutations were found both in PAPA syndrome
(pyogenic arthritis, pyoderma gangrenosum and acne)
and in similar syndromes such as PASH (pyoderma
gangrenosum, acne and hidradenitis suppurativa) or
PAPASH (pyogenic arthritis, acne, pyoderma gangreno-
sum and hidradenitis suppurativa). (6)

The characteristic form of PAPA syndrome is the
classic triad that includes florid and painful flares of
recurrent sterile arthritis, pyoderma gangrenosum and
severe cystic acne, although only 25% of patients will
have all three manifestations. (5)

Sterile pyogenic arthritis begins in the first decade of
life, affects one joint and is progressively destructive in
nature. It most often affects the ankles, knees, elbows
and wrists. Exploratory joint surgery in PAPA syn-
drome shows non-specific inflammation of the joint
and hypertrophic synovitis with marked synovial
thickening and a high number of leukocytes found in
joint fluid aspiration. (7)

Pyoderma gangrenosum lesions are less common,
although they are an important feature of PAPA syn-
drome. Initially, they are characterised by small super-
ficial erythematous violaceous papules, which develop
into sterile pustules and aggressive ulcerative skin le-
sions mainly visible on the extremities. Biopsy of pyo-
derma gangrenosum skin lesions shows a predomi-
nance of neutrophilic inflammatory infiltrate in the
dermis.

Most patients develop acne, usually a form of nodu-
locystic acne, which generally appears after puberty
and persists into adulthood. Nodulocystic acne can
cause scarring if left untreated. Some characteristics of
this syndrome include the decrease of arthritis inten-
sity over time followed by the exacerbation of the skin
manifestations. (6,7,8)

Fever, fatigue, oral ulceration, proteinuria, haematu-
ria and keratitis have also been described in patients
with PAPA syndrome. (7,8)
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jante (de novo) u uzro¢nom genu i nema obiteljske po-
vijesti bolesti. Svako dijete osobe s autosomno domi-
nantnom boles¢u ima 50% (1 od 2) $anse da naslijedi
varijantu i bolest. Tipi¢no, djeca koja naslijede domi-
nantnu varijantu imat ¢e bolest, ali mogu biti manje ili
vise pogodena od svojih roditelja. Ponekad osoba moze
imati patogenu varijantu autosomno dominantne bo-
lesti i ne pokazivati znakove ili simptome bolesti. (4)

CD2BP1, takoder poznat kao protein 1 u interakciji
s prolin-serin-treonin fosfatazom (PSTPIP1), visoko je
izrazen u neutrofilima. PSTPIP1 moze stvarati inter-
akcije s pirinom, proteinom mutiranim u FMFE. Muta-
cije u PAPA sindromu rezultiraju hiperfosforilacijom
PSTPIP1 proteina i mijenjaju njegovo sudjelovanje u
aktivaciji inflamasoma. Ova mutacija gena smjesta
PAPA sindrom na isti patogeni put kao FME (5,6)

Ove mutacije su nadene kako u PAPA sindromu
(piogeni artritis, pyoderma gangrenosum i akne) tako i
u njemu slicnim sindromima kakvi su PASH (pyoder-
ma gangrenosum, akne i supurativni hidradenitis) ili
PAPASH (piogeni artritis, akne, pyoderma gangreno-
sum i supurativni hidradenitis). (6)

Karakteristican oblik PAPA sindroma jest klasi¢na
trijada koja ukljucuje bujne i bolne napade rekurent-
noga sterilnog artritisa, pyodermu gangrenosum i teske
cisti¢ne akne, iako ¢e samo 25% bolesnika imati izra-
zZene sve tri manifestacije. (5)

Sterilni piogeni artritis pocinje u prvom desetljecu Zi-
vota, zahvaca jedan zglob i progresivno-destruktivne je
prirode. Najce$ce zahvaca gleznjeve, koljena, laktove i
zape$ca. Eksploratorna kirurgija zglobova u PAPA sin-
dromu pokazuje nespecificnu inflamaciju zgloba i hi-
pertrofi¢ni sinovitis s izrazenim sinovijalnim zadeblja-
njem i visokim brojem leukocita u aspiratu zgloba. (7)

Lezije pyoderma gangrenosum rjede su, iako su vaz-
na znacajka PAPA sindroma. U pocetku su karakterizi-
rane malim povrsinskim eritematoznim violaceoznim
papulama, koje se razvijaju u sterilne pustule i agresiv-
ne ulcerativne kozne lezije koje se uglavnom vide na
ekstremitetima. Biopsija koznih lezija pyoderma gan-
grenosum pokazuje dominaciju neutrofilnoga upalnog
infiltrata u dermisu.

Vecina pacijenata razvije akne, obi¢no nodulocisti¢ne
forme, koje se opcenito pojavljuju nakon puberteta i tra-
ju u odrasloj dobi. Nodulocisti¢ne akne mogu uzrokova-
ti oziljke ako se ne lijece. Ono $to je karakteristicno za
sindrom jest da s vremenom intenzitet artritisa opada, a
dolazi do pogorsanja koznih promjena. (6,7,8)

Vrudica, umor, oralne ulceracije, proteinurija, hema-
turija, keratitis takoder su opisani u slu¢ajevima bole-
snika s PAPA sindromom. (7,8)

Pored klinickih znakova bolesti za potvrdu dijagno-
ze je neophodno genetsko testiranje i dokazivanje pri-
sutnosti mutacije na XV kromosomu gena PSTPIP1/
CD2BP1, i to je temelj za potvrdu dijagnoze PAPA sin-
droma. (4,7,8)

17



Case report

Mehmedagi¢ S. et al. PAPA syndrome - diagnostic and therapeutic path...

In addition to the clinical signs of the disease, ge-
netic testing and evidence of the presence of a muta-
tion on the chromosome 15 of the PSTPIP1/CD2BP1
gene is necessary to confirm the diagnosis, and this is
the basis for confirming the diagnosis of PAPA syn-
drome. (4,7,8)

Considering the small number of described cases of
PAPA syndrome in the world, the therapeutic approach
to these patients is still insufficiently researched. Non-
steroidal anti-inflammatory drugs did not show a sig-
nificant effect, except for pain relief. Systemic cortico-
steroids, some DMARDs (Disease Modifying Anti-
rheumatic Drugs) have shown their effectiveness in
treatment, and recently biological drugs have become
the drugs of choice, primarily TNF-alpha inhibitors
(Tumour Necrosis Factor Alpha) and interleukin-1 in-
hibitors. Topical or intralesional corticosteroids are
considered the first line of local therapy and can be ap-
plied to the active border of the ulcer. Topical calcineu-
rin inhibitors such as topical tacrolimus are considered
first-line therapy and have been used to treat pyoder-
ma gangrenosum in several cases. (9,10,11,12)

CASE REPORT

In the case of our patient, who is now 25 years old,
the first symptoms of the disease appeared in the sec-
ond year of life with elevated body temperature and
swelling and pain in the knees. The family history was
negative for autoimmune diseases. This patients dis-
ease was originally thought of as infectious arthritis
and he was treated for a year with different antibiotics
administered orally and parenterally, with non-steroi-
dal anti-inflammatory drugs, but this did not yield and
significant results. When the patient reached the age of
three, a diagnosis of juvenile idiopathic arthritis was
made, and methotrexate was introduced into the ther-
apy. Until the age of seven, the patient intermittently
experienced the phases of exacerbation and remission
of the disease. Exacerbations of symptoms occurred
spontaneously and could not be linked to changes in
lifestyle or exposure to environmental factors. In terms
of clinical symptoms, swelling of the knees, elbows and
ankles were the ones that occurred during that period.
On several occasions, the patient’s joints were punc-
tured, and intra-articular glucocorticoids were admin-
istered during therapy, which led to a short-term im-
provement in the patient’s condition. The disease was
accompanied by increased inflammatory reactants,
leukocytosis with a predominance of neutrophil gran-
ulocytes and anaemia. Immunological tests, including
rheumatic tests and antinuclear antibodies, were nega-
tive. The HLA-B27 locus was not present. At the age of
10, the patient was introduced to etanercept therapy,
which was administered to him during the course of
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S obzirom na mali broj opisanih slu¢ajeva PAPA sin-
droma u svijetu, terapijski pristup ovim bolesnicima
jo$ uvijek je nedovoljno istrazen. Nesteroidni antiinfla-
matorni lijekovi nisu pokazali znacajan ucinak, osim
ublazavanja boli. U lije¢enju su svoju uc¢inkovitost po-
kazali sistemski kortikosteroidi, neki DMARD-ovi
(engl. Disease Modifying Antirheumatic Drugs), a u
novije vrijeme bioloski lijekovi postaju lijekovi izbora,
prvenstveno inhibitori TNF-alfa (engl. Tumor Necrosis
Factor Alpha) i inhibitori interleukina-1. Lokalni ili in-
tralezijski kortikosteroidi smatraju se prvom linijjom
lokalne terapije i mogu se primijeniti na aktivnu gra-
nicu ulkusa. Lokalni inhibitori kalcineurina kao $to je
lokalni takrolimus smatraju se terapijom prve linije i
kori$teni su za lijecenje pyoderma gangrenosum u ne-
koliko slucajeva. (9,10,11,12)

PRIKAZ BOLESNIKA

U bolesnika, koji sada ima 25 godina, prvi simptomi
bolesti javili su se u drugoj godini Zivota povisenom
tjelesnom temperaturom te oteklinama i bolovima u
koljenima. Obiteljska anamneza negativna na auto-
imune bolesti. Izvorno je shvacen kao infektivni artri-
tis i lijecen godinu dana razli¢itim antibioticima per os
i parenteralno, nesteroidnim antireumaticima, ali bez
znacajnijeg uspjeha. U dobi od tri godine postavljena
je dijagnoza juvenilnoga idiopatskog artritisa te je u
terapiju uveden metotreksat. Do sedme godine zivota
bolesnik intermitentno ulazi u faze egzacerbacije i
remisije bolesti. Egzacerbacije simptoma pojavljivale
su se spontano i nisu se mogle dovesti u vezu s promje-
nama stila Zivota ili izlozeno$¢u ¢imbenicima okoline.
Klinicki su se u tom razdoblju javljale otekline koljena,
laktova i gleznjeva. U nekoliko navrata punktirani su
zglobovi i ordinirani intraartikularno glukokortikoidi,
$to je dovodilo do kratkotrajnog poboljsanja stanja
bolesnika. Bolest je bila pracena povisenim upalnim
reaktantima, leukocitozom s predominacijom neutro-
filnih granulocita i anemi¢nim sindromom. Imunolos-
ki testovi ukljucuju¢i reumatske testove i antinuklear-
na antitijela bili su negativni. HLA-B27 lokus nije bio
prisutan. U dobi od deset godina bolesniku se uvodi u
terapiju etanercept koji je primao oko godinu dana, ali
bez terapijskog odgovora. U tom razdoblju kod bole-
snika se pocinju javljati kozne promjene, ucinjena je
biopsija koze koja je pokazala upalni neutrofilni infil-
trat, ali se patolog tada nije izjasnio o konkretnoj dija-
gnozi. Promjene na kozi s vremenom se pogorsavaju.
U dvanaestoj godini Zivota kod bolesnika se pojavljuju
akne, $to se pripisuje pubertetu. Terapija metotreksa-
tom nastavljena je do dvanaeste godine zivota, kada
zbog egzacerbacije bolesti i neadekvatnoga terapijskog
odgovora lije¢nici odlu¢uju ukljuciti infliksimab. Kod
bolesnika dolazi do djelomi¢nog poboljsanja i povlace-
nja simptoma, no tijekom primjene pete doze lijeka
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one year, but no significant therapeutic response was
achieved during this time. During that period, the pa-
tient started to notice the appearance of skin changes,
and following that a skin biopsy was performed, which
showed an inflammatory neutrophilic infiltrate, but
the pathologist did not make a specific diagnosis at
that time. The skin changes worsened over time. At the
age of 12, the patient developed acne, which was attrib-
uted to puberty. Methotrexate therapy was continued
until the age of 12, when the patient’s doctors decided
to include infliximab in the therapy due to exacerba-
tion of the disease and inadequate therapeutic re-
sponse. The patient experienced partial improvement
and withdrawal of symptoms, but during the adminis-
tration of the fifth dose of the drug, a severe allergic
reaction in the form of angioedema developed, and the
drug was discontinued. After the washout period,
adalimumab was included in the therapy, which was
administered to the patient during the course of the
following two years. After that, the patient and his fam-
ily changed their place of residence, and the treatment
was continued in another clinical centre. During the
first examination by a paediatric rheumatologist in our
clinical centre, based on the clinical features and the
course of the disease, PAPA syndrome was suspected,
and a skin biopsy was requested once again, which, ac-
cording to the pathologist’s description, corresponded
to pyoderma gangrenosum and could be differentially
diagnosed as PAPA syndrome. Figures 1, 2, 3 and 4
show some clinical and radiographic features of the pa-
tient, which are consistent with the diagnosis of PAPA
syndrome: a deformed right elbow, with atrophic scars
after surgery, narrowing of the intra-articular space
visible on X-ray, joint remodelling and effusion, pyo-
derma gangrenosum on the volar side of the forearm
and nodulocystic acne on the face.

Genetic testing was indicated, and the blood was
sent for analysis to the Department of Genetics at the
Paediatric Hospital “Bambino Gesu” in Italy, and the
existence of a pathological mutation of the PSTPIP1
gene, heterozygous on chromosome 15, substitution
E748G<C in exon 11, which is a known mutation for
PAPA syndrome, was proven. Then the biological drug
adalimumab, during the administration of which the
patient did not achieve a complete remission of the dis-
ease, was replaced by an inhibitor of interleukin-1, the
drug called anakinra. After a month and a half of using
the aforementioned drug (1 x 100 mg SC), there was a
significant improvement in the skin manifestations,
but in the laboratory findings there was a sudden in-
crease in the values of liver transaminases, aspartate
aminotransferase (AST) 115 (ref. values in the range of
0-31 U/L), alanine aminotransferase (ALT) 204 (ref.
value in the range of 0-36 U/L) and increased alkaline
phosphatase (ALP) 235 (ref. value in the range of
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razvija se teSka alergijska reakcija u vidu angioedema
te se lijek prekida. Nakon ,,wash out“ razdoblja u tera-
piju se uklju¢uje adalimumab koji prima sljedece dvije
godine. Nakon toga bolesnik i njegova obitelj mijenjaju
mjesto stanovanja i sele se iz jednoga klinickog centra
u drugi radi medicinske skrbi. Prilikom prvog pregle-
da pedijatrijskog reumatologa u nasem klinickom cen-
tru, na temelju klinicke slike i tijeka bolesti postavlja se
sumnja na PAPA sindrom, te se ponovno trazi biopsija
koze, §to prema opisu patologa odgovara pyoderma
gangrenosum i moze se diferencijalno dijagnosticki
uklopiti u PAPA sindrom. Na slikama 1, 2, 3 i 4 prika-
zana su neka klinicka i radiografska obiljezja u bolesni-
ka, sukladna PAPA sindromu, deformirani desni lakat
s oziljnim atrofi¢cnim promjenama koze nakon opera-
tivnog zahvata, radiografski vidljivo suZenje intraarti-

FIGURE 1 Deformed right elbow with atrophic scars
after surgery
SLIKA 1. Deformirani desni lakat, s oZiljnim atroficnim
promjenama koZe nakon operativnog zahvata

FIGURE 2 X-ray of the elbow joint, with visible narrowing
of the intra-articular space with joint remodelling and effusion
SLikA 2. Radioloska slika lakatnog zgloba, s vidljivim suzenjem
intraartikularnog prostora, remodeliranjem zglobnih povrsina
i izljevom
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FIGURE 3 Pyoderma gangrenosum on the volar side
of the forearm

SLIKA 3. Pyoderma gangrenosum na volarnoj
strani podlaktice

0-100 U/L). For this reason, the administration of the
mentioned biological drug was suspended. Given that
the level of transaminases did not decrease even after
discontinuing the medication, the patient was referred
for gastroenterohepatological treatment, where acute
hepatitis B was confirmed after performing clinical
tests (HBV DNA PCR - 456,413 copies/ml). The pa-
tient was not previously vaccinated against hepatitis B,
but the markers for hepatitis B and C were regularly
controlled according to the protocol before the inclu-
sion of DMARDs and biological therapy, which were
negative in the earlier period. In addition to that, as
part of the gastroenterohepatological treatment, an
immunological treatment was performed to rule out
the development of autoimmune hepatitis, which was
negative (antimitochondrial antibodies, AMA: neg.,
anti-smooth muscle antibodies ASMA: neg., liver kid-
ney microsome type 1 antibodies, LKM1: neg., anti-
liver cytosol 1 autoantibody, LC1: neg., anti-soluble-
liver-antigen autoantibodies, anti-SLA: neg). In the
following period, according to the recommendation of
the gastroenterologist, all immunosuppressive therapy
was discontinued and the antiviral drug Entacavir was
included in the therapy, in a dose of 0.5 mg per day.
During this period, the patient turned 18 and was re-
ferred to an adult rheumatologist for the continuation
of his treatment. Several years of struggle with ailments
for which we had no possibility of adequate treatment
due to active hepatitis B followed. NSAIDs meant to be
administered orally and parenterally, topical NSAIDs
for joint pain and glucocorticoid creams for skin
changes were prescribed.

In 2019, the patient started using isotretinoin in a
dose of 3 x 10 mg, which led to a short-term improve-
ment in his condition with acne, but in the long term
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FIGURE 4 Facial nodulocystic acne
SLIKA 4. Nodulocisti¢ne akne na licu

kularnog prostora, remodeliranje zglobnih povrsina i
izljev u podrudju, pyoderma gangrenosum na volarnoj
strani podlaktice i nodulocisti¢ne akne na licu.
Indicirano je geneticko testiranje, te se krv posalje
na analizu na Odjel za genetiku pri Pedijatrijskoj bol-
nici ,,Bambino Gesu® u Italiji, te je dokazano postoja-
nje patoloske mutacije PSTPIP1 gena heterozigot na
XV kromosomu, supstitucija E748G<C u egzonu 11,
§to je poznata mutacija za PAPA sindrom. Tada je bio-
loski lijek adalimumab, na koji bolesnik nije imao pot-
punu remisiju bolesti, zamijenjen inhibitorom inter-
leukina 1, lijekom anakinra. Nakon mjesec i pol pri-
mjene navedenog lijeka (1 x 100 mg s.c.) nastupilo je
znacajno poboljsanje koznih manifestacija, ali u labo-
ratorijskim nalazima dolazi do iznenadnog porasta
vrijednosti jetrenih transaminaza, aspartat amino-
transferaze (AST) 115 (ref 0-31 U/L), alanin ami-
notransferaze (ALT) 204 (ref 0-36 U/L) te porasta vri-
jednosti alkalne fosfataze (ALP) 235 (ref 0-100 U/L).
Zbog toga je obustavljena primjena navedenog bio-
loskog lijeka. S obzirom na to da niti nakon prekida
primjene lijeka nije doslo do snizenja nivoa transami-
naza, bolesnik je upucen na gastroenterohepatolosku
obradu, gdje je nakon klinickih pretraga verificiran
akutni hepatitis B (HBV DNA PCR - 456 413 kopija/
ml). Bolesnik prethodno nije bio cijepljen protiv hepa-
titisa B, ali su redovito kontroliani markeri na hepatitis
B i C prema protokolu prije uklju¢ivanja DMARD-a i
bioloske terapije, koji su u ranijem razdoblju bili nega-
tivni. Takoder, u sklopu gastroenterohepatoloske
obrade ucini se i imunoloska obrada radi isklju¢ivanja
razvoja autoimunog hepatitisa, koja je negativna (anti-
mitohondrijska antitijela - AMA - neg., antitijela na
glatku muskulaturu - ASMA - neg., antitijela na mi-
krosome jetre i bubrega - LKMI1 - neg., antitijela
usmjerena protiv jetrenog citosolnog proteina 1 - LC1
- neg., antitijela na topljivi jetreni antigen - anti SLA
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FIGURE 5 Graphic representation
of prescribed therapy and diagnoses
since 1999 until 2023

SLikA 5. Graficki prikaz

ordinirane terapije i dijagnoze

od 1999. do 2023. godine
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the drug did not show a significant therapeutic effect,
and it was discontinued. After the negative result of the
HBV PCR test, a glucocorticoid, methylprednisolone,
was reintroduced into the patient’s therapy in a mini-
mal dose: at first it was administered at a dose of 8 mg
per day, then 4 mg per day, while leflunomide tablets
were also included in the therapy in a dose of 20 mg
per day. Over time, the joint manifestations went into
partial remission, but the skin changes remained in the
stage of relapse, significantly impairing the patient’s
quality of life and increasing the tendency to develop
secondary infections. The chronology of the drugs
used, and the leading diagnoses are shown in a graphic
representation in Figure 5. After three negative HBV
DNA PCR tests and completed antiviral therapy, the
patient was prepared for the inclusion of biological
therapy with the drug called canakinumab, which we
expect to show an adequate therapeutic effect.

DISCUSSION

PAPA syndrome is an extremely rare disease, and to
confirm the diagnosis, we need genetic testing and
confirmation of the presence of a pathological muta-
tion on the chromosome 15 along with corresponding
clinical features. The disease most often begins with
arthritis, and in the initial phase, due to the presence of
pus in the joint, a bacterial infection is suspected, and
patients are wrongly treated with antibiotics along with
possible punctures and drainage of the joints. Unnec-
essary use of antibiotics and joint puncture may cause
psychological and physical trauma to a child who has
been misdiagnosed for many years. If an autoimmune
disease is suspected, most often such cases are diag-
nosed as juvenile idiopathic arthritis. The absence of
skin changes in the first stage of the disease is the rea-
son due to which the correct diagnosis is not made in

Reumatizam 2023;70(1):15-23

- neg.). U sljedecem razdoblju, prema preporuci ga-
stroenterologa, iskljucena je sva imunosupresivna tera-
pija i ukljucen je antivirusni lijek entacavir, 0,5 mg
dnevno. U tom razdoblju bolesnik navrsava 18 godina
i prelazi na lijecenje adultnom reumatologu. Uslijedilo
je nekoliko godina borbe s tegobama za koje nismo
imali mogu¢nosti adekvatnog lije¢enja zbog aktivnog
hepatitisa B. Propisivani su nesteroidni antireumatici
per os i parenteralno, topikalni nesteroidni antireuma-
tici za bolne zglobove i glukokortikoidne kreme za
kozne promjene.

U 2019. godini bolesnik je poceo koristiti izotretino-
in 3 x 10 mg, $to je dovelo do kratkotrajnog poboljsa-
nja stanja s aknama, ali dugoro¢no lijek nije pokazao
znacajan terapijski u¢inak te je njegova primjena obu-
stavljena. Nakon negativnog nalaza HBV PCR testa, u
terapiju bolesnika ponovno je uveden glukokortikoid
- metilprednizolon u minimalnoj dozi, najprije 8 mg
dnevno, potom 4 mg dnevno, dok je ukljucen i lefluno-
mid tbl. 20 mg dnevno. S vremenom zglobne manife-
stacije prelaze u djelomi¢nu remisiju, ali kozne pro-
mjene su u stadiju relapsa te znac¢ajno narusavaju kva-
litetu zivota bolesnika i povecavaju sklonost razvoju
sekundarnih infekcija. Kronologija koristenih lijekova
i vodece dijagnoze prikazane su grafi¢ki na slici 5. Na-
kon tri negativna HBV DNA PCR testa i zavr$ene anti-
virusne terapije, bolesnik je pripremljen za ukljuciva-
nje bioloske terapije lijekom kanakinumab, za koji oce-
kujemo da ¢e pokazati adekvatan terapijski ucinak.

RASPRAVA

PAPA sindrom je izuzetno rijetka bolest, a za potvr-
du dijagnoze neophodno je geneticko testiranje i po-
tvrda prisutnosti patoloske mutacije na XV kromoso-
mu uz odgovarajucu klini¢ku sliku. Bolest najcesce za-
pocinje artritisom te se u pocetnoj fazi s obzirom na
prisutnost ,,gnojnog™ sadrzaja u zglobu posumnja na
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time. With the appearance of skin changes, primarily
pyoderma gangrenosum, PAPA syndrome can be sus-
pected because acne itself is usually associated with
puberty. All patients with elements of pyogenic sterile
arthritis and the appearance of skin changes, whether
it be acne or pyoderma gangrenosum, should undergo
genetic testing. The presence of other skin changes
such as hidradenitis suppurativa in addition to acne
and arthritis should lead us in the direction of PASHA
syndrome or another entity from the group of autoin-
flammatory diseases. If the diagnosis of PAPA syn-
drome is confirmed, considering how destructive this
disease can be to the joints and the skin, the treatment
should be started with drugs that have shown the best
effectiveness so far, namely interleukin-1 inhibitors or
TNF-alpha inhibitors. The application of the IL-1p in-
hibitor, anakinra, primarily has a good effect on calm-
ing the inflammatory process in the joint, and remis-
sions of skin changes have been proven after its appli-
cation in some cases. If anakinra does not give an ade-
quate therapeutic response, which is also recorded in
the literature, the use of canakinumab is recommend-
ed, which has shown a better therapeutic effect on skin
changes. Maintaining skin hygiene also plays a huge
role in the treatment. Sterile wound dressing is neces-
sary, because wounds can be the site of infection, either
bacterial or viral. Given that we excluded other mecha-
nisms of disease transmission, we believe that skin de-
fects in our patient are responsible for hepatitis B virus
infection. The use of topical glucocorticoids in the
form of creams can show a short-term effect, but due
to the effect on the skin itself, long-term use should be
avoided. In addition to that, the use of systemic gluco-
corticoids should be considered only in cases of acute
disease. Changes on the visible parts of the skin, and
disease exhaustion have a great psychological impact
on the patient, and it is necessary to provide such pa-
tients with psychological support. Often, these patients
decide against having children because they are aware
that this is a genetic disease. Deformities that occur on
large joints as part of this syndrome sometimes require
surgical correction in order to maintain the function-
ality of the joint or endoprosthetic replacement. Con-
sidering the different cases described in the literature,
each patient with this syndrome requires an individual
approach and lifelong adjustment of therapy.

CONCLUSION

PAPA syndrome is a complex entity, which we
should keep in mind in terms of differential diagnosis,
because cases of this disease occur sporadically in our
climate, and remain undiagnosed for a long time. The
disease is of a chronic nature, and after the diagnosis,
the applied therapy sometimes does not yield success-
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bakterijski infekt i bolesnici se pogresno tretiraju anti-
bioticima uz eventualne punkcije i drenazu zglobova.
Nepotrebna primjena antibiotika te punkcija zglobova
uzrokuju psihicku i fizicku traumu za dijete koje se
vodi pod pogresnom dijagnozom dugi niz godina. Ako
se i posumnja na autoimunosnu bolest najcesce se
ovakvi slucajevi vode pod dijagnozom juvenilnog idio-
patskog artritisa. Nedostatak koznih promjena u prvoj
fazi bolesti jest razlog zasto se na vrijeme ne postavi
prava dijagnoza. Kod pojave koznih promjena, prven-
stveno pyoderma gangrenosum, moze se posumnjati na
PAPA sindrom jer se same akne obi¢no povezuju s
pubertetskim periodom. Svi bolesnici s elementima
piogenog sterilnog artritisa i pojavom koznih promje-
na, bilo da se radi o aknama ili o pyoderma gangreno-
sum, trebali bi biti podvrgnuti genetskom testiranju.
Prisutnost drugih koznih promjena tipa hidroadenitis
supurtiva uz akne i artritis treba nas voditi u pravcu
PASH sindroma ili nekog drugog entiteta iz skupine
autoinflamatoronih bolesti. Ako se potvrdi dijagnoza
PAPA sindroma, s obzirom na destruktivnost same
bolesti kako na zglobove tako i na kozu lijec¢enje bi se
trebalo zapoceti lijekovima koji su do sada pokazali
najbolju u¢inkovitost, a to su inhibitori interleukina-1
ili inhibitori TNF-alfa. Primjena inhibitora IL-1p -
anakinre ima prvenstveno dobro djelovanje na smiri-
vanje upalnog procesa na zglobu, a dokazane su i remi-
sije koznih promjena na njezinu primjenu u pojedinim
slu¢ajevima. Ako anakinra ne daje odgovarajuci tera-
pijski odgovor, $to je takoder zabiljezeno u literaturi,
preporucuje se primjena kanakinumaba, koji je poka-
zao bolji terapijiski u¢inak na kozne promjene. Veliku
ulogu u tretmanu ima i higijensko odrzavanje promje-
na na kozi. Neophodno je sterilno previjanje, jer rane
mogu biti mjesto ulaska infekta, bilo bakterijskog ili
virusnog. Buduc¢i da smo iskljucili ostale mehanizme
prijenosa bolesti, smatramo da su defekti na kozi kod
naseg bolesnika odgovorni za infekciju virusom hepa-
titisa B. Primjena lokalnih glukokortikoida u obliku
krema moze pokazati kratkoro¢ni efekt, ali zbog
samog ucinka na kozu dugoro¢na primjena trebala bi
se izbjegavati. Takoder, primjena sistemskih glukokor-
tikoida treba se razmatrati samo u sluc¢ajevima akutiza-
cije bolesti. Promjene na vidljivim dijelovima koze te
iscrpljenost boles¢u imaju velik psiholoski utjecaj na
bolesnika te je takvim bolesnicima neophodno pruziti
i psiholosku podriku. Cesto se ovakvi bolesnici zbog
saznanja da se radi o genetskoj bolesti ne odlucuju
imati djecu. Deformiteti koji nastanu u sklopu ovog
sindroma na velikim zglobovima katkada zahtijevaju
kirurSku korekciju radi odrzavanja funkcionalnosti
zgloba ili ugradnju endoproteza. S obzirom na razlicite
slucajeve opisane u literaturi, svaki bolesnik s ovim
sindromom zahtijeva individualni pristup i dozivotno
prilagodavanje terapije.
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tul therapeutic results. Comorbidities that may appear
complicate the situation and make the treatment of
these patients more difficult.

AckNOWLEDGMENTS: The authors report no acknowl-
edgments.

FunpiNG: For this work authors did not receive any
funding.

CONFLICT OF INTEREST STATEMENT: The authors de-

ZAKLJUCAK

PAPA sindrom je slozeni entitet, koji nam diferenci-
jalno dijagnosticki treba biti na umu, jer se u nasem
podneblju sporadi¢no javljaju slucajevi te bolesti koji
dugo vremena ostaju nedijagnosticirani. Bolest je kro-
ni¢nog karaktera i terapija koja se ukljuci nakon po-
stavljanja dijagnoze ponekad nece dati terapijske rezul-
tate. Komorbiditeti koji se mogu pojaviti kompliciraju
situaciju i otezavaju lijecenje tih bolesnika.

clare no conflict of interest.

ZAHVALA: Autori nisu naveli zahvale za ovaj rad.

FINANCIRANJE: Autori za ovaj rad nisu primili nikakva
sredstva.

[ZJAVA O SUKOBU INTERESA: Autori izjavljuju da nisu u
sukobu interesa.

REFERENCES / LITERATURA

1.

10.

11.

Reumatizam 2023;70(1):15-23

Di Donato G, d’Angelo DM, Breda L, Chiarelli FE Monogenic autoinflammatory diseases: state of the art and future perspectives. Int J
Mol Sci. 2021;22(12):6360.

. Lindwall E, Singla S, Davis WE, Quinet R]. Novel PSTPIP1 gene mutation in a patient with pyogenic arthritis, pyoderma gangrenosum

and acne (PAPA) syndrome. Semin Arthritis Rheum. 2015;45(1):91-3.

. Lee C, Goldbach-Mansky R. Systemic autoinflammatory diseases. In: Goldsmith LA, Katz SI, Gilchrest BA, Paller AS, Leffell DJ, Wolft

K (Eds.). Fitzpatrick’s Dermatology in General Medicine. 8" ed. McGraw-Hill Medical: New York; 2012. p. 1376.

. Simon A, Van Der Meer ], Drenth J. Familial autoinflammatory syndromes. In: Firestein GS, Gabriel SE, McInnes IB, O’'Dell JR (Eds.).

Kelley and Firestein’s textbook of rheumatology. 10" ed. Elsevier: Philadelphia; 2017. p. 1666-84.e4

. Cugno M, Borghi A, Marzano A. PAPA, PASH and PAPASH syndromes: pathophysiology, presentation and treatment. Am J Clin

Dermatol. 2017;18(4):555-62.

. Wang Y, Wu N, Yu K, Shen M. Case report: pyogenic arthritis, pyoderma gangrenosum, and acne: a single-center experience and

literature review. Front Immunol. 2021;12:735851.

. Martinez-Rios C, Jariwala M, Highmore K, Watanabe Duffy K, Spiegel L, Laxer R et al. Imaging findings of sterile pyogenic arthritis,

pyoderma gangrenosum and acne (PAPA) syndrome: differential diagnosis and review of the literature. Pediatric Radiol. 2019;49:
23-36.

. Omenetti A, Carta S, Caorsi R, Finetti M, Marotto D, Lattanzi B. Disease activity accounts for long-term efficacy of IL-1 blockers in

pyogenic sterile arthritis pyoderma gangrenosum and severe acne syndrome. Rheumatology. 2016;55(7):1325-35.

. Ter Haar N, Lachmann H, Ozen S, Woo P, Uziel Y, Modesto C et al. Treatment of autoinflammatory diseases: results from the Eurofe-

ver Registry and a literature review. Ann Rheum Dis. 2013;72(5):678-85.

Dierselhuis MP, Frenkel J, Wulffraat NM, Boelens JJ. Anakinra for flares of pyogenic arthritis in PAPA syndrome. Rheumatology
(Oxford). 2005;44(3):406-8.

Brenner M, Ruzicka T, Plewig G, Thomas P, Herzer P. Targeted treatment of pyoderma gangrenosum in PAPA (pyogenic arthritis,
pyoderma gangrenosum and acne) syndrome with the recombinant human interleukin-1 receptor antagonist anakinra. Br ] Dermatol.
2009;161(5):1199-201.

23



