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SaZetak

Granuloma annulare je neinfektivna benigna granulomatozna dermatoza nepoznate etiologije. KarakteriSe se granuloma-
toznom inflamacijom derma i manifestuje se pojavom papula anularne distribucije. Najces¢a klinicka prezentacija je loka-
lizovana forma, koja je obi¢no samoogranic¢avajuca i dolazi do spontane regresije promena bez terapije. Generalizovana
forma moZe da se odrZava godinama i ¢esto ima nezadovoljavajuc¢i odgovor na terapiju. Prikazujemo pacijenta muskog pola
starosti 77 godina, sa diseminovanom formom, koji nije imao poboljSanje promena na dve primenjene terapijske opcije.
Nakon ukljucivanja leka dapson u terapiju u dozi od 100 mg dnevno, do$lo je do potpune rezolucije promena.

Kljuéne reci: granuloma anulare; dapson; dermatoloski agensi; ishod le¢enja; znaci i simptomi

Abstract

Granuloma annulare is a benign noninfectious granulomatous dermatosis with unknown etiology. It is characterized by
granulomatous inflammation of the dermis and commonly manifests with papules in an annular distribution. The most
common clinical type of granuloma annulare is localized and it is usually self-limited and resolves without therapy. The
generalized form of granuloma annulare may persist for decades and is less responsive to treatment. We present a case
of a 77-year-old male patient with disseminated granuloma annulare who failed three different treatment options and then
was given Dapsone at a dose of 100mg per day. After ten months, the complete resolution of skin lesions was observed.
Key words: Granuloma Annulare; Dapsone; Dermatologic Agents; Treatment Outcome; Signs and Symptoms

Uvod

Granuloma annulare (GA) je neinfektivna
benigna granulomatozna dermatoza nepo-
znate etiologije. Karakterise je granulomato-
zna inflamacija derma i manifestuje se poja-
vom papula anularne distribucije. Opisana je
povezanost sa odredenim stanjima, kao Sto su
dijabetes melitus, HIV, hiperlipidemija, obo-
ljenja Stitaste Zlezde i maligniteti [1]. NajcesS¢a
klinicka prezentacija je lokalizovana forma GA,
koja je obi¢no samoograni¢avajuca i dolazi do
regresije promena bez terapije. Generalizova-
na forma GA moZe da se odrZzava godinama i
c¢esto ima nezadovoljavajuéi odgovor na tera-
piju [2]. Terapijske preporuke se ¢esto menja-
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Introduction

Granuloma annulare (GA) is a benign non-
infectious granulomatous dermatosis with un-
known etiology. It is characterized by granuloma-
tous inflammation of the dermis and commonly
manifests with papules in an annular distribution.
It has a possible association with many condi-
tions, such as diabetes mellitus, HIV, hyperlipi-
demia, thyroid disease, and malignancy [1]. The
most common clinical type of GA is localized and
it is usually self-limited and resolves without ther-
apy. The generalised form of GA may persist for
decades and is less responsive to treatment [2].
A gold standard of care has yet to be created
to guide clinical management.
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Slika 1. A. H&E, x 10: Hiperkeratoza, papllomatoza i
fokalna spongioza epiderma. U dermu su prisutni
granulomi i perivaskularni zapaljenski infiltrat izgraden
od limfocita i plazmocita. B. H&E, x 20: granulomi
izgradeni od histiocita, retkih limfocita i multinuklearnih
dZinovskih ¢elija.

Figure 1. A. H&E, x10: Hyperkeratosis, papillomatosis
and focal spongiosis of the epidermis. Granulomas and
a perivascular inflammatory infiltrate made up of lym-
phocytes and plasmocytes are present in the dermis.
B. H&E, x20: granulomas composed of histiocytes,

rare lymphocytes, and multinucleated giant cells.
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ju i dopunjuju, tako da jo$ uvek ne postoji ja-
san algoritam za lec¢enje.

Prikaz slucaja

Pacijent muskog pola, starosti 77 godina,
javio se na pregled zbog pojave eritemnih pa-
pula, unazad Cetiri meseca. Pojava promena
bila je pracena povremenim pruritusom. Nije
imao pridruZene bolesti, kao ni hroni¢nu tera-
piju. Klini¢kim pregledom utvrdeno je prisu-
stvo brojnih eritemnih papula i anularnih pla-
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Case report

A 77-year-old male patient was examined
in our Clinic with a four-month history of ery-
thematous papules, which had appeared gra-
dually. The patient occasionally had pruritus.
He had no history of chronic diseases and
therapy. Physical examination revealed ery-
thematous papules and annular plaques sev-
eral centimeters in diameter with irregular
edges slightly infiltrated, symmetrically dis-
tributed on shoulders, upper arms, and upper
back. A skin biopsy showed several granulo-
mas surrounded by histiocytes and lympho-
cytes within the dermis. Laboratory tests, in-
cluding biochemistry and complete blood
count, revealed no abnormal findings, and
fasting plasma glucose levels were normal.
Also, the antigen/antibody test for HIV was
done, and it was negative. Screening for thy-
roid diseases was within the reference limits.
Clinical features combined with histopatho-
logical findings suggested a diagnosis of dis-
seminated GA (Figures 1 and 2).

The patient had no pronounced subjective
symptoms and was not motivated to use sys-
temic therapy, so the treatment was started with
high-potency topical corticosteroids, betame-
thasone 0.5 mg/g. After eight weeks of therapy,
there was no significant improvement of lesions.
The second line of treatment was cryotherapy
on the edges of the most pronounced skin le-
sions once a week and after that UVB photo-
therapy, both ineffective. A Saalmann UVB lamp
(270-350 nm) was used, a total of 24 treatments
were performed over a period of 8 weeks. The
dosage was adjusted according to the photo-
type of the patient and the local protocol. Fol-
lowing a year of unsuccessful treatment at-
tempts, dapsone was started as a monotherapy
at a dose of 100 mg daily (after it was found that
the patient’s methemoglobin levels were nor-
mal). After six weeks, the improvement of skin
lesions was observed. Clinical symptoms im-
proved gradually; after ten months of therapy,
only residual macules and brown marks re-
mained. Results of the periodic laboratory tests
performed during treatment were normal, and
no adverse effects were observed.

Discussion

GA is considered a benign dermatosis
that is usually self-limiting. Its cause has yet
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kova, dijametra do par centimetara, lako infil-
trovanih ivica, simetri¢no rasporedenih na koZi
ramenog pojasa, gornjih ekstremiteta i gornje
polovine leda. Uradena je biopsija promena,
patohistoloski nalaz: u dermu prisutni gra-
nulomi okruZeni histiocitima i limfocitima. Ura-
dene su laboratorijske analize, kompletna krv-
na slika sa leukocitarnom formulom, biohe-
mijske pretrage (hepatogram, lipidogram,
glukoza, urea, kreatinin), rezultati su bili u gra-
nicama referentnih vrednosti. Test na HIV (Ag/
At) bio je negativan. Skrining za oboljenja Sti-
taste Zlezde bio je u granicama referentnih
vrednosti. KliniCka i patohistoloSka korelacija
je ukazala na diseminovani Granuloma annu-
lare (Slike 1 2).

Pacijent nije imao izraZene subjektivne
simptome i nije bio motivisan za le¢enje si-
stemskom terapijom, te je zapocCeta terapija sa
visoko potentnim topikalnim kortikosteroidom,
betametazonom 0,5 mg/g. Nakon dva meseca
terapije po protokolu, terapijski efekat nije bio
zadovoljavajuéi. Sledeca terapijska opcija bila
je krioterapija na rubovima najizraZenijih pro-
mena, jednom nedeljno, zatim fototerapija
UVB; bez znac&ajnih rezultata. Koristili smo Sa-
almann UVB lampu (270-350 nm), ukupno 24
tretmana su izvedena tokom perioda od 8 ne-
delja. Doziranje je prilagodeno u skladu sa
fototipom pacijenta i lokalnim protokolom. Na-
kon godinu dana neuspesne terapije, ukljuéen
Jje lek dapson u dozi od 100 mg dnevno (nakon
provere nivoa methemoglobina u krvi). Sest
nedelja od pocetka terapije, dolazi do znacaj-
ne regresije promena na koZi. Klini¢ki simpto-
mi su se postepeno poboljsavali; nakon deset
meseci prisutne su bile samo rezidualne hiper-
pigmentovane makule.

Diskusija

Granuloma annulare se smatra dermato-
zom benignog toka koja je obi¢no i samo-
ogranic¢avajuca. Uzrok nastanka jos uvek nije
poznat, mada vecéina autora smatra da je u
pitanju imunoreakcija sa moguc¢im delova-
njem i na ¢elijski imunitet i na imunokomplek-
se. Vecina sluc¢ajeva GA se smatra idiopat-
skim. Medutim, objavljeno je i javljanje obo-
ljenja nakon uboda insekta, fototerapije, tra-
ume, razlic¢itih infekcija i drugih razli¢itih oki-
daca. Pacijenti sa bolestima Stitaste Zlezde,
dijabetesom melitus (posebno tipom 1), disli-
pidemijom i HIV-om imaju poveéanu uces-
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Slika 2. A. Anularni eritemni plakovi sa nepravilnim ivi-
cama na koZi gornje polovine leda. B. Rezidualne hi-
perpigmentovane makule nakon deset meseci terapije
dapsonom.

Figure 2. A. Annular erythematous plaques with ir-
regular defined borders on upper back. B. Residual
hyperpigmented macules after ten months therapy
with Dapsone.

to be determined, though most authors con-
sider it an immune reaction with possible ac-
tion on both cell immunity and immune com-
plexes. Most cases of GA are considered to
be idiopathic. However, the appearance of the
disease following insect bites, phototherapy,
trauma, different infections, drug therapy, and
other possible triggers has been reported.
Patients with thyroid disease, diabetes mel-
litus (especially type 1), dyslipidemia, and HIV
have an increased frequency of GA compared
with the general population [2].

In their review of granulomatous cutane-
ous drug eruptions, Shah et al. identified a
number of iatrogenic causes of GA, including
allopurinol, amlodipine, anti-TNFa agents (in-
fliximab, adalimumab, etanercept, and tha-
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talost GA u poredenju sa opStom populacijom
[2]. U svom pregledu granulomatoznih koZnih
erupcija lekova, Sah (Shah) sa saradnicima je
identifikovao brojne jatrogene uzroke GA,
ukljuéujuéi alopurinol, amlodipin, anti-TNFa
agense (infliksimab, adalimumab, etanercept
i talidomid), botulinum toksin, dabrafenib,
injekcije za desenzibilizaciju, inhibitore imu-
noloskih kontrolnih tacaka, intranazalni imu-
nitis, intranazalna infekcija B i vakcinacija
protiv tetanusa), levetiracetam, paroksetin,
pegilovani IFNa, sekukinumab, tocilizumab,
topiramat i vemurafenib [3].

Najéesce forme GA su lokalizovani, gene-
ralizovani, supkutani i perforiraju¢i GA. Varijan-
te GA koje se smatraju atipicnim ukljucuju
folikularni, pa¢& (patch) tip, linearni i fibroela-
stoliticki GA gigantskih ¢elija. Prevalencija
diseminovanog GA je oko 15% svih sluc¢ajeva,
osim kod pacijenata zaraZenih virusom huma-
ne imunodeficijencije; gde je diseminovani GA
najéesca varijanta [4]. Bolest se ¢eSce javlja
kod starijih osoba; 70% pacijenata je starije
od 40 godina. Klini¢ka manifestacija ukljucuje
dva razli¢ita obrasca: anularne plakove do ne-
koliko centimetara u precniku ili mnogobrojne
papule koje mogu biti boje koZe ili eritemoli-
vidne. Vecina autora smatra da diseminovani
GA traje duZe i ima losiji odgovor na terapiju
u odnosu na lokalizovane varijante. Odluka o
terapiji ovih pacijenata zavisi od proSirenosti
promena, prisustva ili odsustva svraba i psi-
hi¢kog stanja pacijenta [5]. PredloZeni su broj-
ni tretmani za diseminovani GA, sa veoma pro-
menljivim ishodima. To ukljucuje sistemsku i
topikalnu primenu kortikosteroida, antimik-
robne agense, hlorambucil sulfon, antimalari-
ke, estre fumaricne kiseline, fototerapiju, sis-
temske retinoide, kalijum jodid, tiroksin, dipi-
ridamol, pentoksifilin, defibrotid, niacinamid,
nikotinamid, topijski vitamin E, i odnedavno,
topijske imunomodulatore, JAK inhibotore —
tofacitinib i bioloske lekove (adalimumab, eta-
nercept, infliksimab, dupilumab). Sto se tice
nivoa dokaza efikasnosti navedenih terapijskih
opcija, samo fotodinamicka terapija je u grupi
B (nasumi&no kontrolisano ispitivanje manjeg
kvaliteta ili prospektivna studija), dok druge
terapije imaju nivo dokaza C (studija slu¢aj —
kontrola ili retrospektivna studija) ili D (slucaj
serije ili izvestaji o slu¢ajevima) [6].

lako vecina autora smatra da je dapson
moguca opcija terapije za diseminovani GA,
objavljeno je malo slu¢ajeva. Od objavljenih
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lidomide), botulinum toxin, dabrafenib, desen-
sitization injections, immune checkpoint in-
hibitors, intranasal calcitonin, gold, immuniza-
tions (hepatitis B and anti-tetanus vaccina-
tion), levetiracetam, paroxetine, pegylated
IFNa, secukinumab, tocilizumab, topiramate,
and vemurafenib [3].

The most common forms of GA are local-
ized, generalized, subcutaneous, and perfo-
rating GA. Varieties of GA considered atypical
include follicular, patch-type, linear, and fi-
broelastolytic giant cell GA. Prevalence of
disseminated GA is about 15% of all cases,
except in patients infected with the human im-
munodeficiency virus; disseminated GA is the
most common variant in these patients [4].
The mean age of onset is higher than for the
localized variants; 70% of patients are over 40
years of age. Clinical manifestation includes
two different patterns: annular plaques of sev-
eral centimeters in diameter and many skin-
colored or violaceous erythematous papules.
Most authors consider that disseminated GA
has a longer duration and it is less response
to treatment than the localized variant. Wheth-
er or not to treat each patient should be es-
sentially based on the extension of the dis-
ease, the presence or absence of pruritus,
and the patient’s psychological state [5]. Sev-
eral treatments for disseminated GA have
been proposed, with highly variable out-
comes. These include systemic and topical
corticosteroids, antimicrobial agents, chlo-
rambucil sulfone, antimalarial drugs, fumaric
acid esters, phototherapy, systemic retinoids,
potassium iodide, thyroxin, dipyridamole,
pentoxifylline, defibrotide, niacinamide, nico-
tinamide, topical vitamin E, and, more recent-
ly, topical immunomodulators, JAK inhibitors
- tofacitinib and biological drugs (Adalimu-
mab, Etanercept, Infliximab, Dupilumab). Re-
garding to level of evidence for efficacy of
mentioned treatments, only photodynamic
therapy is in group B (lesser quality rand-
omized controlled trial or prospective study),
while other therapies have level od evidence
C (case-control study or retrospective study)
or D (case series or case reports) [6].

While most authors consider dapsone a
possible treatment option for disseminated
GA, few series have been reported. Of the pub-
lished cases with a good response to the drug,
most showed improvement after 4 to 12 weeks.
Residual macules and hyperpigmented marks
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slu¢ajeva sa dobrom reakcijom na lek, vecina
je pokazala poboljsanje nakon &etiri do 12 ne-
delja le¢enja, a veliki procenat pacijenata nije
dobio recidiv viSe meseci nakon prekida pri-
mene dapsona. Doza koju gotovo svi autori
preporucuju je 100 mg dnevno. Pronasli smo
malo slucajeva u literaturi gde diseminovani
GA nije reagovao na dapson, a vecina tih pa-
cijenata takode nije pokazala dobar odgovor
i na druge primenjene terapijske opcije [7].

Takode smo pronasli nekoliko slu¢ajeva
pacijenata kod kojih je dapson morao biti obu-
stavljen zbog neZeljenih efekata; ovi efekti
ukljucivali su glavobolju i umor, ali i druge, oz-
bilinije nuspojave kao sto su agranulocitoza i
aplasti¢na anemija [8].

Dapson je sulfonski preparat koji se Kkori-
sti u mnogim dermatoloskim oboljenjima. Ima
sposobnost da blokira sintezu dihidrofoli¢ne
kiseline i to je ono Sto mu daje antibakterijska
svojstva. Dodatno, on inhibira proizvodnju re-
aktivnih vrsta kiseonika, smanjuje uticaj eozi-
nofilne peroksidaze na mast-¢éelije i suprimira
inflamatorne reakcije posredovane neutrofili-
ma. Stoga se moZe Koristiti za le¢enje Sirokog
spektra virusnih i inflamatornih bolesti koZe
[9]. Glavni neZeljeni efekti dapsona uklju¢uju
hemoliti¢ku anemiju i metemoglobinemiju. La-
boratorijskim testovima pre ukljuCivanja tera-
pije treba iskljuéiti bolesti krvi, srca, jetre i
bubrega, trudnocu, kao i deficit glukoza-6-
fosfat dehidrogenaze ili folne kiseline. U toku
terapije potrebno je obavljati analize krvi i uri-
na svake nedelje tokom prvog meseca, a ka-
snije na mesec¢nom nivou [5].

Zakljucak

Prikazali smo pacijenta sa diseminova-
nom formom Granuloma annulare koji nije
imao poboljsanje promena nakon nekoliko te-
rapijskih opcija. Posle uvodenja leka dapson,
dolazi do potpune regresije kozZnih lezija. Ta-
kode je i nekoliko meseci nakon zavrsetka le-
¢enja, pacijent bez aktivnih promena na KoZi.
lako ne mozemo iskljucéiti moguénost da je do
nestanka lezija doSlo zbog prirodnog toka bo-
lesti, jasno klini¢ko poboljsanje koZe i pruritu-
sa nakon pocetka le¢enja navodi nas da sma-
tramo da je lek uzrok remisije. Nase iskustvo
nas je navelo da predloZzimo ovu opciju lece-
nja kao efikasnu alternativu.
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following treatment with dapsone. of treatment,
and a high percentage showed no recurrence
months after suspension of dapsone .The dos-
age recommended by almost all authors is 100
mg daily. We found few cases in the literature
of disseminated GA that did not respond to
dapsone, and most of those cases also
showed no response to other treatments [7].

We also found a few cases of patients in
whom dapsone had to be suspended due to
adverse effects; these effects included head-
ache and fatigue and other, more severe side
effects such as agranulocytis and aplastic
anemia [8].

Dapsone is a sulfone with many derma-
tologic indications. Dapsone’s ability to block
the synthesis of dihydrofolic acid is what gives
it its antibacterial properties. Additionally, it
inhibits the production of reactive oxygen
species, lowers the impact of eosinophil per-
oxidase on mast cells, and suppresses inflam-
matory reactions mediated by neutrophils.
Thus, it can be used to treat a wide range of
viral and inflammatory skin disorders [9]. The
main side effects of dapsone include hemo-
lytic anemia and methemoglobinemia. Blood
dyscrasias, heart, liver, and kidney abnor-
malities, pregnancy, and glucose-6-phos-
phate dehydrogenase or folic acid deficit
should be ruled out with laboratory tests be-
fore beginning treatment. During treatment,
blood and urine tests should also be perfo-
rmed every week for the first month and eve-
ry month after that [5].

Conclusion

We presented a case of a patient with
disseminated GA who has failed several treat-
ments and, after initiating Dapsone, showed
complete resolution of cutaneous symptoms
and remained free of the disease for several
months after treatment was stopped. While
we cannot rule out the possibility that the dis-
appearance of the lesions was due to the
natural course of the disease, the clear clini-
cal improvement of the skin and the pruritus
after instating treatment leads us to consider
the drug as the cause of remission. Our ex-
perience led us to propose this treatment op-
tion as an effective alternative.
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