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Abstract

Periungual pyogenic granuloma-like lesions are not uncommon side effects of isotretinoin therapy, but these cases
are relatively infrequently reported. Excessive granulation tissue appeared in two patients receiving oral isotretinoin
therapy for severe acne. Once isotretinoin was discontinued, the outgrowths resolved spontaneously in both patients.
It is probably an idiosyncratic reaction to isotretinoin which renders the skin more susceptible to extracellular matrix
and blood vessel formation. Moreover, similar lesions may be observed particularly with newer targeted therapies,
such as inhibitors of epidermal growth factor receptor (EGFR) and mitogen-activated protein kinase kinases (MEKS).
EGFR inhibitors associated painful periungual inflammation (paronychia), which often arises from the nail wall during
newer targeted therapies, has been classified in the third major group of dermatologic toxicity. Cutaneous toxicity may
be interpreted as a stress response that affects epidermal homeostasis. In the cell, stress signals are transmitted to
effectors which then produce an inflammatory response.

In conclusion, paronychia and excessive granulation tissue in the nail folds are not uncommon side effects of oral
retinoids. It is therefore particularly important for practicing dermatologists to be aware that the best management
approach is drug discontinuation.
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Isotretinoin (13-cis retinoic acid) is a well established Here we report on two men treated with oral
and the most effective treatment for severe acne,

or acne non-responsive to other treatment options.
Primarily due to its teratogenic effects, the use of

isotretinoin has been strictly regulated and supervised

isotretinoin for severe acne who developed paronychia
and periungual pyogenic granuloma-like lesions.

Case reports

in women of childbearing age, but many other side
effects have been well documented. As early asin 1983,
the first reports on excess granulation tissue resembling
pyogenic granuloma within resolving acne lesions
and around nails, were published in patients treated
with oral isotretinoin for acne and with etretinate
for psoriasis, respectively (1, 2). Although these side
effects are probably not so rare, there are very few
reports published in the world literature describing
their clinical course and treatment modalities.
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Case 1

An otherwise healthy 18-year-old male received
isotretinoin therapy for severe facial acne at a dosage
of 60 mg per day (0.7 mg/kg). After two months
of therapy, he noticed lesions on his fingers. On
examination, he presented with painful erythema
and slight edema on the periungual skin on several
fingers with painful and eroded excessive granulation
tissue over the nail folds on the left third, and right
fourth finger (Figures 1 and 2). Antiseptic lotions
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Figure 1. Excess periungual granulation tissue and paronychia on figers of both hands (arrows).

and antibiotic ointment were ineffective. He stopped
taking isotretinoin, and all lesions disappeared within

3 weeks.

Case 2.

A 19-year-old male with severe nodular acne on the
face and upper back received isotretinoin at a dose of
80 mg daily (0.9 mg/kg). Six weeks after the beginning
of treatment, he developed painful paronychia of all
fingers with several pyogenic granuloma-like nodules
on lateral nail folds. The isotretinoin dosage was
reduced to 60 mg daily without benefit, so two weeks
later he quit the drug, and all lesions regressed within
2 weeks.

Discussion

Inflammation of the periungual tissue progressing to
painful and bleeding pyogenic granuloma-like lesions
is a well-known side effect of some drugs, like oral and
topical retinoids (3 - 7). Paronychia is an infection of
the distal and lateral nail folds, with associated excess
granulation tissue. Usually multiple fingers and/
or toes, rarely all, are involved, and in some patients
rechallenge with isotretinoin leads to a secondary
flare-up, suggesting causality. A recent retrospective
study of 1.743 patients treated with oral isotretinoin,

70

showed »periungual granuloma« in 2.1% of subjects
(8). Similar lesions may be observed particularly with
newer targeted therapies (9 - 11), like epidermal growth
factor receptor (EGFR) inhibitors (9, 12) and mitogen-
activated protein kinase kinases (MEKs) (13).

A number of new cancer drugs have recently been
approved. Contrary to conventional chemotherapy,
EGFR inhibitors have low hematotoxicity. Their
side effects profile is distinct from older antitumor
drugs, especially with regard to the skin. Regarding
classification of their adverse cutaneous effects, EGFR
inhibitors associated painful periungual inflammation
(paronychia), that often arises from the nail wall and
is associated with abundant formation of granulation
tissue, has been classified in the third major group of
cutaneous toxicity (9). Cutaneous toxicity may be
interpreted as a stress response that affects epidermal
homeostasis. Stress signals are transmitted to effectors in
the cells which may produce an inflammatory response
(9). MEK inhibitors inhibit the same signaling pathways
as the EGFR inhibitors. It is well known that kinases
play an important role in many intracellular signaling
pathways, including those that control cell growth and
cell division, such as mitogen-activated protein kinases
(MAPKs). The kinases that phosphorylate and activate
MAPKs, are known as MAP kinase kinases (MEKs).
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Figure 2. The lesion on the right fourth digit showing massively swollen periungual tissue, erythema, and
erosion with maceration

Because EGFR signals downstream also through
MEK signaling pathway, it can be expected that MEK
inhibitors therefore cause similar cutaneous adverse
events as EGFR inhibitors. Indeed, there was clinically a
biphasic cutaneous side effect profile as was also reported
for EGFR inhibition (13). A papulopustular rash in the
seborrhoeic area was observed in acute phase, while
xerosis cutis, fissured finger tips or paronychia with
abundant formation of granulation tissue developed in
the late phase. The histology of these lesions revealed that
MEK inhibition mainly targeted the basal keratinocytes,
since they are normally characterized by high EGFR
expression; the reduced basal cell proliferation was
compensated by increased suprabasal proliferation
produced by self-amplifying cells within the suprabasal
layer (13).

Thelesions in acne patients treated with isotretinoin
have not been biopsied, so we have to infer about their
histopathologic features from similar lesions induced by
other drugs which were sampled, e.g. inhibitor of EGFR
(gefitinib). The lesions showed marked inflammation
and numerous and prominent vessels in the dermis
infiltrated with inflammatory cells consisting mostly of
plasma cells, lymphocytes, and some neutrophils (12).

© 2015 The Serbian Association of Dermatovenereologists

We can only speculate about the pathogenesis
of retinoid-induced periungual excessive granulation
tissue. Retinoids are known to promote wound healing
in the early stages, accumulation of mononuclear cells
in the dermis, and stimulate collagen synthesis. These
factors may increase the patients susceptibility to
overgrowth of new granulation tissue (2). Isotretinoin
affects expression of many genes, such as those known to
encode extracellular matrix proteins which are therefore
consistently upregulated (14). Although an increase in
extracellular matrix maybe consistentwith theappearance
of outgrowths, animal model studies have shown
that 13-¢is retinoic acid actually inhibits angiogenesis
through inhibition of endothelial cell migration, tube
formation, and altered cytokine production during the
onset of angiogenesis (15). However, in other biologic
systems, as in spermatogenesis, it was shown that
signaling pathways induced by retinoic acid and MEK
pathway are mutually exclusive (16), indicating that
isotretinoin and MEK inhibitors may cause similar side
effects.

Multiple therapeutic options of cutaneous side
effects have been used, but few showed any consistent
benefits (1-7). A two-week course of a potent topical
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corticosteroid under occlusion and topical antibiotics
have been suggested as first-line treatments for
periungual pyogenic granulomas (4). Nevertheless,
drug-induced pyogenic granuloma-like lesions resolved
after withdrawal of the causal agent and reappeared
on rechallenge (9, 13). Thus, in our case, withdrawal
of isotretinoin was followed by complete and rapid
resolution in both patients.

Conclusion

In conclusion, paronychia and excessive granulation
tissue in the nail folds are not uncommon side effects
of oral retinoids. It is therefore particularly important
for practicing dermatologists to be aware that the best
management approach is drug discontinuation.

Abbreviations

EGEFR - growth factor receptor
MEKSs - mitogen-activated protein kinase kinases
MAP2Ks - mitogen-activated protein kinases
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Periungvalni izrastaji slicni piogenom granulomu tokom lecenja
akni izotretinoinom - prikaz dva slucaja i pregled literature

SaZetak

Uvod. Periungvalni izrastaji ~ sliéni  piogenom
granulomu nisu tako redak neZeljeni efekat tokom
le¢enja izotretinoinom ali su do sada veoma retko
opisivani u literaturi. U pitanju je najverovatnije
idiosinkrazijska reakcija kod koje izotretinoin
»priprema“ kozu po$to znacajno utice na sintezu
komponenti vanéelijskog matriksa i rast novih krvnih

72

sudova. Prvi slucajevi ekstenzivnog periungvalnog
rasta granulacionog tkiva nalik na piogeni granulom
tokom terapije retinoidima, koji su objavljeni u
svetskoj literaturi 1983. godine, odnosili su se na
izotretinoin tokom lecenja akni i etretinat u toku
le¢enja psorijaze.

Prikaz slu¢aja. U ovom radu prikazujemo dva nasa
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mlada pacijenta lec¢ena oralnim izotretinoinom zbog
teskih akni, kod kojih je doslo do preteranog rasta
periungvalnog granulacionog tkiva. Kod oba mladica
su se promene spontano povukle posle prekida
uzimanja leka.

Slu¢aj 1. Inade zdrav, 18 godina star mladi¢, lecen
je zbog teskog oblika akni na licu izotretinoinom u
dnevnoj dozi od 60 mg (0,7 mg/kgTT). Dva meseca
posle zapocinjanja terapije, primetio je prve promene
na prstima ruku (slike 1 i 2). Antisepticki losioni i
antibiotske masti aplikovani su lokalno, ali nije bilo
poboljsanja. Do potpune regresije svih promena doslo
je u toku tri sledee nedelje, posto je izotretinoin u
potpunosti obustavljen. Sluc¢aj 2. Mladi¢ star 19 godina
sa teskim oblikom nodularnih akni na licu i ledima,
inade zdrav, lecen je izotretinoinom u dnevnoj dozi od
80 mg (0,9 mg/kgTT). Sest nedelja nakon zapocinjanja
le¢enja, na svim prstima ruku, doslo je do pojave bolne
paronihije a na lateralnim nokatnim naborima na
pojedinim prstima razvili su se nodulusi sli¢ni piogenom
granulomu. Doza izotretinoina je smanjena na 60 mg
dnevno bez vidljivog efekta. Do potpune regresije svih
promena doslo je u toku dve sledece nedelje, posto je
izotretinoin u potpunosti obustavljen.

Diskusija. Inflamacija  periungvalnog tkiva sa
progresijom u bolne, krvavljenju sklone lezije nalik na
piogeni granulom, dobro je poznati nezeljeni efekat
tokom primene pojedinih lekova, npr. sistemskih i
lokalnih retinoida. U paronihiji dolazi do bujanja
lateralnih i distalnih nokatnih nabora sa ekstremnim
stvaranjem granulacionog tkiva. Obi¢no je oboljenjem
zahvacen veéi broj prstiju na nogama i na rukama,
rede svi. U onim slucajevima u kojima je pacijentima
ponovo u terapiju uvoden izotretinoin, doslo je do
sekundarnog recidiva, sto ukazuje na kauzalnu vezu.
Rezultati retrospektivne studije, koja je sprovedena
na 1 743 pacijenta, pokazali su da je periungualni
granulom imalo 2,1% svih izotretinoinom le¢enih
osoba. Identicne promene mogu biti neZeljeni
efekti nove ciljane bioloske terapije, npr. u toku
primene inhibitora EGFR (eng. epidermal growth
Jactor receptor) i inhibitora onih kinaza koje aktivisu
mitogen-aktivisane kinaze - MEKs (eng. mitogen
activated kinase kinases).

Veliki broj novih lekova sa antitumorskim ciljanim
delovanjem nedavno je odobren. Za razliku od
konvencionalne hemoterapije, le¢enje ciljanim
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antitumorskim lekovima nove generacije povezano
je sa manjim stepenom hematotoksi¢nosti. Nezeljeni
efekti terapije ovim lekovima se razlikuju od spektra
klasi¢nih antitumorskih agenasa, naroéito kada je profil
nezeljenih kutanih efekata u pitanju. Nezeljeni kutani
efekti su kategorisani u zavisnosti od tezine i vremena
njihovog javljanja u tri kategorije kutane toksi¢nosti.
Nezeljeni efekati u toku terapije inhibitorima EGFR,
koje ¢ine bolne paronihije sa ekscesivnim bujanjem
granulacionog tkiva, ulaze u tre¢u grupu kutane
toksi¢nosti. Kutana toksi¢nost se moze identifikovati
sa odgovorom na stres koji narusava epidermalnu
homeostazu. Stresni signali se u ¢Celiji prenose na
efektore koji potom produkuju inflamatorni odgovor.
Jedan isti signal moze biti inhibisan i sa EGFR
inhibitorima i sa MEK inhibitorima. Poznat je znacaj
koji kinaze, npr. MAPKs (eng. mitogen activated
kinases), imaju u sistemima koji kontroliSu mnoge
klju¢ne intraéelijske procese kao $to je kontrola rasta i
deoba ¢elije; MAPKSs bivaju aktivisane fosforilacijom
od strane MEKSs. S obzirom da EGFR signali prolaze
i kroz MEK signalne puteve, moze se ocekivati da
njihovi inhibitori ispoljavaju ista nezeljena dejstva na
kozu. Rezultati ispitivanja koja su usledila potvrdili su
ovu pretpostavku; u toku terapije MEK inhibitorima
javio se bifazni kutani nezeljeni profil koji se na isti
nac¢in javio u toku terapije EGFR inhibitorima. U
akutnoj fazi papulopustulozni osip izrazen narocito
u seboroi¢nim regijama, a kseroza koze, fisure na
jagodicama prstiju ili paronihija s ekcesivnim bujanjem
periungvalnog granulacionog tkiva u hroni¢noj fazi
(posle 6 nedelja).

O patogenezi bujanja ekscezivnog granulacijskog
tkiva u toku terapijske primene retinoida, mozemo
samo spekulisati na osnovu njihovih dobro poznatih
osobina na osnovu kojih mogu povecati prijemcivost
za ekscesivno bujanje granulacionog tkiva: promovisu
proces zarastanja rana u pocetnoj fazi; dovode
do akumulacije mononuklearnih ¢elija u dermis;
stimuli$u produkciju kolagena. Izotretinoin uti¢e na
ekspresiju mnogih gena, npr. gena koji kodiraju sintezu
ekstracelijskih matriksnih proteina. Dok povecanje
sinteze ekstracelijskih matriksnih proteina moze
objasniti ulogu retinoida u bujanju granulacijskog
tkiva, u eksperimentima na Zivotinjama, utvrdeno
je da 13-cis retinoi¢na kiselina inhibiSe angiogenezu
putem inhibicije migracije endotelnih  Celija,
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formiranja cevi i produkcije citokina. Bez obzira na
ove kontroverze, u drugim bioloskim sistemima, npr.
spermatogenezi, pokazano je su mehanizmi delovanja
retinoida i MEKSs iskljucivi, $to ukazuje na moguénost
da izotretinoin i MEKSs inhibitori mogu proizvesti iste
nezeljene kutane efekte.

Mnogi terapijski modaliteti isprobani su sa ciljem
kupiranja navedenih nezeljenih kutanih efekata, ali
bez zeljenog efekta. Potpuno ukidanje inkriminisanog
leka, u nasem slucaju izotretinoina dovodi do potpune

Kljuéne reci

sanacije lezija, a u slu¢ajevima u kojima je izotretinoin
ponovo uvoden u terapiju, dolazilo je do ponovnog
recidiva periungvalnih lezija, $to ukazuje na njihovu
uzro¢no-posledi¢nu povazanost.

Zaklju¢ak. Prikazom dva slu¢aja  periungvalnih
izrastaja slicnih piogenom granulomu isticemo da
svaki dermatolog treba da zna da oni nisu tako redak
nezeljeni efekat tokom lecenja izotretinoinom; jedino
prestanak uzimanja leka moze dovesti do njihove
sanacije i to u kratkom vremenskom periodu.

Piogeni granulom; Bolesti noktiju; Izotretinoin + nezeljena dejstva; Acne vulgaris; Prikazi slucajeva; Pregled
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