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Rezumat

Mielofibroza primard este o boald neoplazicd mielo-
proliferativd rard, ce determincd modificari fibrotice ln
nivelul miduvei osoase, ce determind tabloul clinic marcat
de hematopoiezd extramedulard, splenomegalie, anemie si
trombocitopenie. Protocoalele actuale de tratament includ
inhibitori non-specifici JAK-2 precum Ruxolitinib si
Fedratinib, ambele asociazd un risc ridicat de a dezvolta
neoplazii secundare, si anume carcinoame non-melocitare
cutanate. In prezent, studiile de siqurantd pentru
Fedratinib, aprobat de FDA in 2019, respectiv de Comisia
Europeand in 2021 sunt incd incomplete. [1]

Summary

Primary myelofibrosis is a rare blood cancer, causing
significant scarring in the blood marrow, with subsequent
extramedullary hematopoiesis, splenomegaly, anemia and
thrombocytopenia. Current treatment protocols include
nonspecific JAK-2 pathway inhibitors as Ruxolitinib and
Fedratinib, both being associated with an increased risk of
developing secondary non-melanocitary skin cancers, but
studies on Fedratinib, approved by the FDA in 2019, the
European Comission in 2021 are still lacking. [1]
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Prezentdm cazul unui pacient in virsti de 68 de ani,
diagnosticat cu mielofibrozd primard, indrumat cditre
clinica de cdatre medicul curant dermatologul, pentru
multiple leziuni cutanate progresive, ce cuprind multiple
subtipuri histopatologice de carcinoame de piele non-
melanocitare cdt si leziuni premaligne, debutate pe perioada
tratamentului cu Febratinib.

Pacientul a fost operat pentru asigurarea exciziei cu
viza radicald a formatiunilor tumorale, cu reconstructia a
defectelor post-excizionale conform ghidurilor NCCN.
Evolutia post-operatorie a fost marcatd numeroase
complicatii imediate si la distantd: vindecare intdrziatd a
ranilor, sdngerare prelungitd, dehiscenta plagilor
postoperatorii, suprainfectin pligilor postoperatorii,
respectiv excizia incompletd a unei formatiuni tumorale.

Autorul realizeazd o succintd recenzie a articolelor
stiintifice ce vizeazd relatia cauzd-efect suspectatd intre
terapia cu Fedratinib si oncogeneza carcinoamelor non-
melanocitare cdt si cazuri similare raportate, avind ca
obiectiv identificarea patogeneza tumorilor premaligne si
maligne de piele, precum si a complicatiilor in procesul de
cicatrizare care au loc in perioada de urmdrire post-
operatorii, subliniind importanta examindrii dermatologice
pe timpul terapiei cu Fedratinib.

Cuvinte-cheie: Fedratinib, cancer de piele, cicatri-
zare, mielofibrozi.
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We hereby present the case of a 68-year-old patient,
diagnosed with primary myelofibrosis, referred to our clinic
by his dermatologist for multiple progressive skin lesions,
encompassing multiple histopathologic types of non-
melanocitary skin cancers and premalignant lesions,
developed during Febratinib treatment.

The patient underwent surgery for tumor removal and
subsequent post excisional defect reconstruction according
to the NCCN guidelines. The postoperative evolution was
marked by delayed wound healing, prolonged bleeding,
wound dehiscence, wound infection and incomplete
remouval of one of the skin tumors.

The author undergoes a review of scientific articles
regarding the suspected cause-effect relationship between
Fedratinib therapy and the oncogenesis of non-melanoma
skin cancers as well as similar case reports to identify the
pathogenesis of premalignant and malignant skin tumors
as well as wound healing complications encountered during
the postoperative surveillance, underlining the importance
of dermatologic examination during Fedratinib therapy.

Keyword: Fedratinib, skin cancer, wound healing,
myelofibrosis
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Introducere

Mielofibroza primara (MF) este un subtip rar
de sindrom mieloproliferativ, caracterizat de
mieloproliferare prin celule stem derivate, care ar
pot fi Insotite de mutatii JAK2, CALR sau MPL.
[1] Simptomele clinice includ fibroza maduvei
osoase, alterare rdspunsului inflamator al
citokinelor, anemie, hepatosplenomegalie, hema-
topoiezd extramedulard, simptome constitu-
tionale si scurtarea supravietuirii.

Ghidurile actuale de tratament, includ ca si
optiuni terapeutice transplantul de celule stem
hematopoietic alogen pentru pacientii cu risc
crescut, respectiv terapia medicamentoasd, care
vizeazad ameliorarea anemiei, splenomegaliei si a
simptomelor sistemice.

Principala clasd de medicamente cu viza
terapeuticd este reprezentatd de cdtre inhibitorii
de JAK2: Ruxolitinib si Fedratinib, ambii fiind
asociati unui risc crescut de a dezvolta
carcinoame non-melanocitare de piele (NMSC).

Introduction

Primary myelofibrosis (MF) is a rare type of
myeloproliferative neoplasm, characterized by
stem-cell derived clonal myeloproliferation, that
may be accompanied by JAK2, CALR or MPL
mutations [1]. The clinical symptoms include
marrow fibrosis, aberrant inflammatory cytokine
response, anemia, hepatosplenomegly, extra-
medullary hematopoesis, constitutional symp-
toms and shortened survival.

The current treatment guidelines include
allogeneic hematopoietic stem cell transplant for
high-risk patients and drug therapy, targeting
anemia, spenomegaly and constitutional symp-
toms.

The mainstay of therapy is JAK2 inhibitors:
Ruxolitinib and Fedratinib, both being associated
with an increased risk of developing non-
melanocitary skin cancers (NMSC).
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Potrivit mai multor studii, [2] carcinoamele
non-melanocitare asociate tratamentului cu
Ruxolitinib au un comportament clinic agresiv, cu
caractere de invazivitate si risc de recidiva ridicat,
cu o mortalitate asociatd mai ridicatd decat cel al
MF, dar studiile privind Fedratinib, aprobate de
FDA 1in 2019, respectiv de cdtre Comisia Euro-
peand In 2021 inca lipsesc. [3]

Fedratinib este un inhibitor JAK2 care leaga
in mod specific receptorii de tiamind, inhiband
absorbtia acesteia, mecanism implicat in cel mai
sever efect secundar raportat, encefalopatia
Wernicke. Alte efecte secundare raportate includ
prelungirea timpilor de singerare, imuno-supre-
sie si cresterea riscului de aparitie a carci-
noamelor non-melanocitare de piele. [4]

Materiale si metode

Prezentam cazul unui pacient In varsta de 68
de ani, Indrumat cidtre Departamentul de Chi-
rurgie Plasticd de cdtre medicul curant der-
matolog, pentru multiple leziuni premaligne
progresive si NMSC, cu evolutie rapid progresiva
intr-un interval de 6 luni de la initierea trata-
mentului cu Fedratinib, rezistente la tratamentul
conservator.

Toate leziunile tegumentare au fost biopsiate
anterior interndrii pacientului. La examinarea
histopatologica a specimenelor de biopsie a
leziunile cutanate s-au identificat: keratoza acti-
nicd si plasmocitozad reactiva la nivelul regiunii
infraorbitale stdngi, carcinom bazocelular bine
diferentiat la nivelul santului nazogenian drept,
keratozd actinicd hemifaciald dreaptd extinsd cu o
regiune de carcinom scuamos bine diferentiat
invaziv superficial la nivelul regiunii pre-
auriculare, carcinom scuamos la nievlul regiunii
presternale si la nivelul umarului stang.

Planificarea preoperatorie a fost efectuata
prin stratificarea riscului, in conformitate cu ghi-
durile NCCN. Pacientul a fost incadrat in grupa
de risc crescut, din cauza imunosupresiei asociate
patologiei de fond, al tumorilor multiple sincrone
si al progresiei clinice rapide.

Pentru o stadializare TNM corespunzatoare,
pacientul a fost evaluat printr-un computer-
tomograf de cap si gat, torace si abdomen, care
nu au identificat elemente patologice, iar
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According to several studies, [2] the NMSC
encountered in patients with myeloproliferative
disease, under Ruxolitinib have an aggressive
clinical behavior, with adverse features and high
recurrence, with an associated mortality even
higher than that of MF but studies on Fedratinib,
approved by the FDA in 2019, the European
Comission in 2021 are still lacking [3].

Fedratinib is a Jak2 inhibitor that specifically
binds to thiamine receptors and inhibits thiamine
uptake, mechanism involved in the most
significant side effect of the medicine, Wernicke’s
encephalopathy. Other reported side effects
include prolonged bleeding, immunosuppres-
sion, and an increased risk of developing non-
melanoma skin cancers. [4]

Materials and methods

We hereby present the case of a 68year old
patient, referred to the Plastic Surgery Depart-
ment by his attending dermatologist for multiple
progressive premalignant lesions and NMSC,
that developed within 6 months of Febratinib
therapy, resistant to conservative treatment.

All skin lesions were biopsied before
admission. The pathologic examination revealed
actinic keratosis with reactive plasmocytosis in
the left infraorbital region, well differentiated
basal cell carcinoma of the right nasolabial fold,
extensive right hemifacial actinic keratosis with a
well differentiated, superficially invasive
squamous cell carcinoma of the preauricular
region and squamous cell carcinomas in the
presternal region and left shoulder.

The preoperative planning included risk
stratification, according to the NCCN guidelines.
The patient was considered high risk due to
immunosuppression, increased total number of
tumors, rapid clinical progression.

For proper TNM staging, the patient under-
went a CT examination of the head and neck,
thorax and abdomen, with normal findings and
the surgical management of the case was
approved by the oncologic board of the hospital.
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managementul chirurgical al cazului a fost
aprobat de consiliul oncologic al spitalului.

Pacientul a fost reevaluat de catre medicul
curant hematolog, tratamentul cu Fedratinib a
fost intrerupt cu 24 de ore anterior interventiei
chirurgicale, au fost efectuate investigatiile
paraclinice complete, iar pacientul a fost evaluat
preoperator de cdtre medicul anestezist.

Examenul clinic preoperatorie a leziunilor
tegumentare situate la nivelul extremitatii
cefalice identificid un carcinom scuamos de 3/3
cm in regiunea preauriculard, cu keratoza acti-
nicd extinsd perilezionald (Fig. 1), un carcinom
bazocelular de 1/1 cm in pliul nazolabial drept,
respectiv un placard de keratoza actinizd de 1/1.5
cm cu plasmocitozd reactiva la nivelul regiunii
infraorbitald stangi. (Fig. 2). La nivelul regiunii
presternale se constatd un carcinom spinocelular
de circa 1/1 cm, iar la nivelul regiunii deltoidiene
stangi se constatd un carcinom bazocelular de
circa 0.5 cm in diametru. (Fig. 3)

Pacientul a fost operat sub anestezia gene-
rald, iar conduita terapeuticd a constat in excizia
larga a tuturor leziunilor tegumentare, incluzand
doi nevi de la nivelul santului nazolabial drept,
cu margini de siguranta oncologicd 10 mm.
Defectele postexcizionale au fost reconstruite
dupa confirmarea exciziei complete prin exa-
menul histopatologic extemporaneu prin tehnici
specifice chirurgiei plastice: sutura directd, cat si
lambouri locale, iar leziunile excizate au fost
trimise la examen histopatologic.

Figura 1. SCC regiunea preauriculard dreaptd.
Figure 1. SCC right preauricular region.
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The patient was reevaluated by his hemato-
logist, the Fedratinib treatment was discontinued
24 hours before the operation, complete blood
tests were done, and the patient was evaluated by
the anesthesiologist.

The preoperative assessment of the skin
lesions of the face revealed a 3/3 cm squamous
cell carcinoma of the preauricular region with
extensive actinic keratosis (Fig. 2), a 1/1 cm basal
cell carcinoma of the right nasolabial fold and a
1/1.5 cm actinic keratosis with reactive plasmo-
cytosis in the left infraorbital region. (Fig. 3). The
skin lesions on the shoulder were diagnosed as
basal cell carcinoma and the presternal lesion was
in fact a squamous cell carcinoma, the clinical
aspect being presented in Figure 4.

The patient underwent general anesthesia
with subsequent wide excision of all the facial
skin lesions, including two nevi on the right
nasolabial fold, with margins of 10 mm. The
postoperative soft tissue defects were re-
constructed using both direct suture and local
flaps and the excised lesions were sent for
pathologic examination.

The postoperative evolution included early
complications: prolonged diffuse bleeding,
prolonged oedema extending up to 5 days,
wound infection with Serratia Marcens in the 14
postoperative day, wound dehiscence of the VY
malar advancement flap, delayed wound healing
lasting up to 30 days postoperative.

Figura 2. CSC pliul nazolabial drept si AK.
Figure 2. CSC right nasolabial fold and AK.
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Figura 3. SCC regiunea presternald si BCC umdrul sting.
Figure 3. SCC presternal region and BCC right shoulder.

Figura 4. Aspecte post-operatorii la 3 luni.
Figure 4. Postoperative clinical aspects at 3 months.

Evolutia clinicd a pacientului a inclus nume-
roase complicatii In perioada precoce post-
operatorie. Pe perioada urmaririi s-a constatat o
sangerare difuzad prelungitd, debutatd la 24 ore
postoperator, simultan cu reintroducerea
Fedratinib, edem prelungit la nivelul extremitatii
cefalice pand la 5 zile, suprainfectia cu Serratia
Marcens la externare, in ziua 14-a zi postoperator,
dehiscenta pldgii postoperatorii la nivelul
lamboului de avansare malar tip VY, cat si
cicatrizarea patologicd, tardivda a pldgilor
posttraumatice si postoperatorii pana la 30 de zile
postoperator.

Pacientul a urmat tratament antibiotic tintit
pentru suprainfectia plagii operatorii cu Serratia
Marcens, iar toaleta locald a plagii a fost realizata
zilnic cu solutii antiseptice locale, inchiderea
definitiva a plagii fiind obtinutd la circa 2 luni, cu

The patient received oral antibiotics for the
Serratia Marcescens infections and daily wound
cleansing with local antiseptic, with successful
wound healing at 2 months postoperative with
numerous suture granuloma formation asso-
ciated to the absorbable suture material.

The postoperative aspect at 3 months
postoperative is presented in Figure 5.

The pathologic examination revealed the
incomplete excision of the presternal squamous
cell carcinoma, with positive deep margins that
underwent surgical excision with 10 mm margins
and fascial excision with subsequent osteotomy
of the sternum. The clinical aspects of the initial
squamous cell carcinoma, the preoperative
planning and the intraoperative aspects are
presented in Figure 5.
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dezvoltarea a numeroase granuloame de corp
strain.

Aspectul post-operator la 3 luni dupid
interventia chirurgicala este prezentat la Figura 4.

Examenul histopatologic de tesut a identificat
insad excizia incompletd a carcinomului scuamos
presternal, cu margini profunde pozitive care au
necesitat reinterventie chirurgicald cu margini de
10 mm si excizie faciald cu osteotomie sternald
pentru obtinerea exciziei oncologice. Imaginile
pre- si intra-operatorii sunt prezentate in
Figura 5.

The pathological examination revealed an
invasive squamous cell carcinoma and confirmed
complete excision.

The microscopic examination was compared
to the initial skin biopsy, specimens from 2
months before, to assess the microscopical
evolution of each tumor. The findings are
presented in Table 1.

The pathologic examination identified a well
differentiated squamous cell carcinoma, with
subsequent adipose tissue involvement and

Figura 5. SCC presternal - Margini pozitive: aspect clinic, planificare preoperativd si aspecte intraoperative.
Figure 5. Presternal SCC with positive margins: clinical aspect, preoperative planning and intraoperative aspects.

Examenul histopatologic pune diagnosticul
definitiv de carcinom scuamos invaziv si con-
firma excizia completa.

Examinarea microscopicé a fost comparata cu
biopsiile initiale ale leziunilor constatate, cu
2 luni inaintea operatiei (Tabelul 1).

Examenul histopatologic identificd un carci-
nom spinocelular, cu invazie in tesutul adipos si
invazie perineurald si perivasculard, prezentate
in figurile 6 - 9.

Examenul histopatologic confirma dia-
gnosticul biopsiei anterioare de keratoza actinica
perilezionala, dispusd in jurul carcinomului
spinocelular (figurile 10 si 12), la nivelul regiunii
infraorbitale stangi aspectul histopatologic este
sugestiv pentru keratoza actinicd ulcerata
bowenoidd, aspect prezentat in figura 11.

Alte aspecte histopatologice Intalnite sunt
prezentate in figura 13.

Aspectele histopatologice, asociate cu
Fedratinib includ unele subtipuri de carcinoame
bazocelulare, si anume carcinoamele bazo-
celulare ulcerate si non-ulcerate, prezentate in
figurile 14 si 15.

perineural and perivascular invasion, depicted in
figures 6 to 9.

The pathologic examination confirmed the
initial biopsy of actinic keratosis surrounding the
SCC (Figure 10 and figure 12), while the left
infraorbital region was rather suggestive of
ulcerated Bowenoid actinic keratosis, as depicted
in figure 11.

Other particular aspects of the pathologic
examination of the skin lesions are presented in
figure 13.

The multiple histology of the skin lesions,
allegedly associated with Fedratinib also includes
several subtypes of basal cell carcinoma, namely
ulcerated and non-ulcerated basal cell carcinoma,
depicted in Figures 14 and 15.

This coexistence of several subtypes of basal
cell carcinoma, squamous cell carcinoma and
premalignant lesions with obvious both clinical
and microscopical rapid progression is unusual,
and when associated to the clinical history, safety
patterns of other Jak 2 inhibitors, might suggest a
direct link between Fedratinib and NMSC.
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Tabelul 1. Tumori de piele si leziuni premaligne: comparatie intre biopsii de piele si examinarea
histopatologica finala

Regiune anatomica

Biopsie

Examen histopatologic

Stadializarea TNM

Preauriculara dreapta

Carcinom scuamos
bine diferentiat, invaziv
superficial

Carcinom scuamos

bine diferentiat,
keratoacantoma-like,

cu leziuni asociate de
carcinom in situ (intra-
epitelial), keratoza
actinica bowenoida si
proliferativéd, cu caracter
multifocal

pT1

Sant nazolabial superior

Benign

Nev intradermic

Benign

Sant nazolabial inferior

Carcinom bazocelular

Carcinom bazocelular
nodular, multifocal

pT1

Presternal

Carcinom scuamos bine
diferentiat

Carcinom scuamos bine
diferentiat, cu leziuni
asociate de carcinom

in situ, keratozd actinicd
proliferativd; invazie
limfo-vasculara prezenta
(LVI 1), invazie perineu-
rald prezentd (Pn1)

pT1

Umarul stang

Carcinom bazocelular

Carcinom bazocelular,
nodular, ulcerat

pT1

Infraorbital stang

Keratoza actinica cu
plasmocitoza

Keratoza actinica
bowenoida ulcerata

premaligna

Table 1. Skin tumors and premalignant lesions: comparison between skin biopsies and definitive
histopathological examination

Skin lesion location Biopsy Pathologic examination | TNM staging
Right preauricular Squamous cell carcinoma | Squamous cell carcinoma] TINOMO
well differentiated, in situ, Multifocal,
superficially invasive Bowenoid and
proliferative actinic
keratosis
Nasolabial fold superior | benign Intradermal nevus benign
Nasolabial fold Inferior | benign Intradermal nevus benign
Presternal Squamous cell carcinoma, | Squamous cell carcinoma)] TINOMO
well differentiated well differentiated,
in situ lesion
Associated actinic
keratosis Lympho-
vascular invasion (LV1)
Perineural invasion
Left shoulder Basal cell carcinoma Basal cell carcinoma, T1INOMO

nodular, ulcerated

Infraorbital left

Actinic keratosis with
plasmocitary

Ulcerated bowenoid
actinic keratosis
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Figura 6

Figura 6. Carcinom scuamos bine diferentiat, col H.E x 20.
Figure 6. Well-demarcated squamous cell carcinoma col
H.E x 20

Figura 8. Carcinom scuamos cu invazie in fesutul adipos.
Figure 8. Squamous cell carcinoma with invasion into
adipose tissie.

Figure 10. Actinic keratosis, col. H.E x 20.
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Figura 7. Carcinom scuamos bine diferentiat, col H.E x 10.

Figure 7. Well-demarcated squamous cell carcinoma col
HE«x10

Figura 9. Invazie perineurald de carcinom scuamos
(filet nervos < 0.01 mmy).

Figura 9. Perineuronal invasion of squamous cell

carcinoma (fillet nerves <0,01 mm,).

Figura 11. Keratozd actinicid bowenoidi ulceratd, col. H.Ex10.
Figure 11. Ulcerated bowenoid actinic keratosis. col. H.Ex10.




Figura 12

Figura 12. Carcinom bazocelular ulcerat, col. H.E x 10.
Figure 12. Proliferative actinic keratosis col.H.Ex20.
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Figura 14
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Figura 14. Carcinom bazocelular non-ulcerat, col. H.E x 20.
Figure 14. Non-ulcerated basal cell carcinoma col. H.E x 20.

Rezultate

Tratamentul chirurgical a obtinut atat excizia
cu vizd radicald, oncologicd a formatiunilor
tumorale cat si reconstructia defectelor post-
excizionale, cu rezultate post-operatorii bune, dar
evolutia precoce postoperatorie a fost asociatd
multiplelor complicatii, posibil asociate cu
efectele pe termen lung ale Fedratinib-ului.

Discutii

Fedratinib este un inhibitor JAK2 selectiv,
recomandat ca medicament de linie doi, in trata-
mentul mielofibrozei primare, a splenomegaliei
sau a simptomelor asociate la adulti care au fost
tratati cu Ruxolitinib.[5]
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Figura 13

Figura 13. Keratozd actinicd proliferativd, col. H.E x 10.
Figure 13. Ulcerated basal cell carcinomas, col.H.Ex 10.

Figure 15

Figura 15. Carcinom bazocelular non-ulcerat, col H.E x 10.
Figure 15. Non-ulcerated basal cell carcinoma col. H.E x 10.

Results

The surgical treatment achieved complete
tumor removal and reconstruction of the soft
tissue defects, with good postoperative results,
but the evolution of the wounds encountered
several complications, most likely associated
with the long-term effects of Fedratinib.

Discussion

Fedratinib is a selective JAK2 inhibitor,
indicated for the treatment of primary
myelofibrosis for the treatment of disease related
splenomegaly or symptoms in adults who are
JAK (Janus Associated Kinase) inhibitor naive or
have been treated with Ruxolitinib.[5]
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Din punct de vedere al sigurantei, studiile au
asociat tratamentului cu Fedratinib, efecte
secundare severe, ca de exemplu encefalopatie
Wernicke, ca urmare a deficitului de tiaming,
cresterea riscului de evenimente trombembolice,
evenimente adverse cardiovasculare, neoplazii
secundare (in principal, limfoame si carcinoame
de piele non-melanom- NMSC). [6]

Pentru identificarea precoce ale acestor
complicatii, acest subtip de pacienti reclama
urmadrire periodicd prin medicul dermatolog,
pentru a favoriza detectia precoce a leziunilor
premaligne sau maligne si initierea maésurilor
terapeutice. [6]

Carcinoamele non-melanocitare reprezinta ca
si frecventd al 5-lea tip de neoplasm la nivel
global. Cei mai importanti factori de risc
incriminati sunt expunerea la radiatii ultraviolete
(UV) si imunosupresia cronicd. Inhibitorii JAK
reprezintd un mediator important al reactiei intre
interleukind si interferon cu implicatii In func-
tionalitatea sistemul imunitar. [7] Inhibitia
traseului JAK/STAT determind imunosupresie
prin reducerea semnalului celulei T, modificari ce
pot determina cresterea tumorilor non-
melanocitare.

Traseul JAK/STAT conduce potentialul de
actiune de la suprafata celulei citre nucleu, fiind
responsabil de alterarea expresiei genelor. [8]
Functionarea caii JAK/STAT are un rol important
in generarea raspunsul pro-inflamator, cresterea
celulard si proliferarea celulard. Pot apdrea alte
boli in sistemul imunitar si, ulterior, cancere. [6]

Inhibitorii JAK sunt utilizati, in prezent, in
tratamentul afectiunilor autoimune in reuma-
tologie, dermatologie, avand implicatii in pato-
logie oncologicd (cancere hematologice, cancer
mamar, colorectal, glioblastom si pancreatic), iar
aplicatiile clinice al inhibitorilor JAK se afla in
continud crestere.

Clasa inhibitorilor JAK este formata din doua
generatii: prima generatie include Ruxolitinib si
Tofacitinib, ambele aprobate pentru uz uman; cea
de-a doua generatie o reprezinta inhibitorii
specifici ai proteinelor JAK, ca Fedratinib. [9]

Medicamentul Fedratinib a fost revizuit
prioritar pentru Aplicarea de Noi Medicamente
(NDA) in martie 2019, ca fiind un medicament
Orphan cu scopul de a trata mielofibroza primara
si secundara. [10] (Medicamentele Orphan pot fi
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The most serious side effects include
Wernicke’s encephalopathy due to induced
thiamine deficiency, increased risk of thrombosis,
major adverse cardiac events, and secondary
malignancies (mostly lymphoma and non-
melanoma skin cancers - NMSC). [6]

These patients must be routinely screened by
a dermatologist with a comprehensive skin exam
to ensure early detection if skin cancer was to
develop. For those patients diagnosed with skin
cancer, early intervention is key to optimize
outcomes, and at times, multidisciplinary care
coordination is needed. [6]

NMSC are currently the 5" most common
cancer globally. The most important risk factors
according to large clinical studies are exposure to
UV and immunosuppression. JAK inhibitors are
an important mediator of interleukin and
interferon signaling and play an important role in
the immune system. [7] Inhibition of the
JAK/STAT pathway determines immunosup-
pression by impairment of the T cell signaling,
and sub-sequent increase of NMSC. [6]

The JAK/STAT pathway relays signals from
cell surface to the nucleus, being responable for
the alteration of gene expression. [8]

Proper function of the JAK/STAT pathways
hold an important role in the pro-inflammatory
response, cellular growth, and cell proliferation.
Alterations may result in disease of the immune
system and subsequent cancers.

The JAK inhibitors are being used currently
for the treatment of autoimmune disease in
rheumatology, dermatology, and cancers (hema-
tology, breast cancer, colorectal, glioblastoma and
pancreatic cancer) and the clinical role of JAK
inhibitors continues to expand.

There are two classes of JAK inhibitors: the
first generation includes Ruxolitinib and
Tofacitinib, both approved for human use; the
second generation are more specific inhibitors of
JAK proteins includes Fedratinib. [9]

Fedratinib was granted a Priority Review for
New Drug Application (NDA) in March 2019, as
an Orphan Drug designation for the treatment of
secondary and primary myelofibrosis.[10] It was




definite ca fiind produsele medicamentoase
destinate diagnosticdrii, prevenirii sau tratarii
unor afectiuni cu o incidentd foarte redusi.) A
fost aprobat in august 2019 de cédtre FDA, pentru
a trata pacienti adulti care au un grad ridicat de a
dezvolta mielofibrozda intermediara-2 sau
primard/secundard (post-polictemie vera sau
trombocitemie post esentiald). [11]

Eficienta sa clinicd si siguranta au fost
evaluate prin intermediul studiului JAKARTA,
prin compararea dozelor zilnice orale de
Fedratinib, cu efectul placebo, ceea ce a avut ca
rezultat Imbundtdtirea stdrii splinei mdrite cu
37% si o calmare cu 50% a simptomelor clinice,
fatd de 1% rezultate pozitive din grupul placebo.
[12]

Fedratinib poate cauza efecte adverse grave,
precum: encefalopatia Wernicke, anemia,
trombocitopenia, toxicitatea gastrointestinald si
hepatica, pancreatitd, fara nicio dovada clinica
care sd indice dezvoltarea NMSC in timpul
terapiei.

Tumorile de piele maligne reprezintd efecte
adverse in ceea ce priveste inhibitorii JAK. Un
studiu publicat In anul 2023 a descoperit o
asociere intre HMSC si inhibitorii JAK, cu un
efect mediu de 378 de zile. [13] Efectele cunoscute
ale Ruxolitinibs sunt anemia si trombocitopenia,
probabilitate crescuta de a dezvolta infectii si
tumori de piele non-melanom. Cu toate acestea,
informatii despre inhibitorii care fac parte din cea
de-a doua generatie Inca lipsesc. [14]

Cazul pe care l-am prezentat a fost dia-
gnosticat cu mielofibroza in 2011 si a fost tratat,
potrivit protocoalelor, cu Hydroxycarbamida
1000 mg zilnic, Allopurinol 100mg zilnic si
aspirind pentru urmaétorii 9 ani, avand un control
bun asupra bolii si follow-up-uri odatd la doua
luni.

Ruxolitinib a fost introdus in anul 2020 intr-o
doza zilnicd de 20 mg, asociat cu Cytarabine
20 mg cu multiple follow-up-uri hematologice si
dermatologice, screening pentru eficienta si
siguranta tratamentului. Protocolul tratamen-
tului a esuat in a controla simptomele clinice 2 ani
mai tarziu, necesitind o reducere progresiva a
dozei zilnice de 10 mg de Ruxolinitib cu 50%
timp de 2 sdptdmani, apoi 5 mg zilnic pana la
inlocuirea cu Fedratinib. Doza administratd
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later approved in August 2019 by the FDA for the
treatment of adult patients with intermediate-2 or
high-risk primary or secondary (post-polycy-
themia vera or post-essential thrombocythemia)
myelofibrosis. [11]

It’s clinical efficacy and safety was evaluated
through the JAKARTA study, comparing of once-
daily oral doses of Fedratinib compared with
placebo, resulting in a 37% improvement in
spleen enlargement and a relief in 50% of clinical
symptoms, compared to 1% in the placebo group.
[12]

Fedratinib may cause significant adverse
effects like: Wernicke’s encephalopathy, anemia,
thrombocytopenia, gastrointestinal and hepatic
toxicity, pancreatitis without any clinical evi-
dence supporting NMSC development under
therapy.

Malignant skin tumors are known adverse
events regarding JAK inhibitors. A study
published in 2023 found an association between
NMSC and JAK-inhibitors, with a median onset
of 378.5 days. [13] Ruxolitinib’s known side
effects are anemia and thrombocytopenia,
increased infection rates and nonmelanoma skin
tumors yet data on second generation JAK
inhibitors are still lacking. [14]

The case we presented was diagnosed with
myelofibrosis in 2011 and treated according to
protocols with Hydroxycarbamide 1000mg daily,
Allopurinol 100 mg daily and Aspirin for the
following 9 years, with good control of the
disease and follow-ups every two months.

Ruxolitinib was introduced in 2020 in a daily
dose of 20 mg, associated to Cytarabine 20mg
with multiple hematology and dermatology
follow-ups, screening for treatment efficacy and
safety. The treatment protocol failed to control the
clinical symptoms two years later, requiring
progressive decrease of Ruxolinitib with 50% of
the daily dose of 10 mg daily two weeks, then
5mg daily until it was replaced by Fedratinib. The
initial administered dose was 200 mg daily,
increased to 300 mg daily the following month,
respectively 400 mg daily.
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initial era de 200 mg zilnic, maritd la 300 mg
zilnic in luna urmaétoare, respectiv 400 mg zilnic.

Din punctul de vedere al unui dermatolog,
pacientului au inceput sa ii apara leziuni ale pielii
nespecifice in timpul tratamentului cu Hydroxy-
carbamida, una dintre acestea necesitand excizia
chirurgicald, dar nu a fost efectuatd nicio
examinare patologicd asupra acestui individ.
Leziunile pielii au fost tratate cu unguente anti-
inflamatorii topice non-steroidald, electro-
cauterizare si creme pentru protectie solarad fard a
exista vreo imbundtatire clinicd a leziunilor pre-
existente si a progresiei bolii.

fn anul 2022, pacientul a fost diagnosticat cu
keratozd actinica si tratat cu Aktin, un agent topic
combinat cu Alcool Polyvinyl, Piroxicam, un
medicament anti-inflamator non-steroid, crema
emolienta si cremd pentru protectie solard cu
rezultate clinice modeste.

Dupa 2 luni de la inceperea tratamentului cu
Fedratinib, pacientul s-a plans de o mancdrime
deranjantd, eruptie foliculard papulo-pustuloasd
care i-a afectat zona fetei, toracele anterior si
centura scapulara.

Leziunile pielii au fost tratate cu Doxycycline
100 mg oral, zilnic, timp de o lund si creme topice
pe baza de antibiotic Erythromycin si Metro-
nidazol. Evolutia clinica a leziunilor pielii a fost,
din pacate, progresiva, cu multiple episoade
simptomatice si cu imbunatatiri minore, pana
cand biopsia a relevat diagnosticul de NMSC.

Concluzii

Tipurile variate de NMSC si debutul lor rapid
dupa inceperea tratamentului cu Fedratinib, la
acelasi pacient si predilectia aparitiei acestora, in
ciuda monitorizérii clinice corecte si a masurilor
constante de prevenire a fotodamage-ului afe-
rent, la un pacient cu factori de risc care nu au
existat initial de a dezvolta NMSC, necesitd
investigatii suplimentare cu privire la siguranta
medicamentului Fedratinib.

Efectele secundare ale primei generatii Jak de
inhibitori in ceea ce priveste dezvoltarea cazu-
rilor maligne secundare sunt citate in articole
stiintifice, dar putine informatii sunt, in prezent,
disponibile cu privire la inhibatorii selectivi din
cea de-a doua generatie JAK.

Studiul din Jakarta nu a stabilit o relatie
directd cauzd-efect intre administrarea de
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From a dermatologist standpoint, the patient
started developing non-specific skin lesions
during treatment with Hydroxycarbamide, one
of them requiring surgical excision, but no
pathologic examination was performed on that
specimen. The skin lesions were treated with
topical nonsteroidal anti-inflammatory oint-
ments, electrocauterization and sunscreen
without any clinical improvement of the
preexisting lesions and progression of the
disease. In 2022 the patient was diagnosed with
actinic keratosis and treated with Aktin, a topical
agent combining Polyvinyl Alcohol, Piroxicam, a
nonsteroidal anti-inflammatory drug, emollient
cream, and sunscreen with modest clinical
results.

It was 2 months after the initiation of
Fedratinib that the patient complained about a
bothersome itchy, papulopustular follicular
eruption affecting the facial region, anterior
thorax, and scapular girdle. The skin lesions were
treated with oral Doxycycline 100mg daily for
one month and topical antibiotic ointments with
Erythromycin and Metronidazole. The clinical
evolution of the skin lesions was unfortunately
progressive with multiple episodes of flares and
minor improvement, until the biopsy diagnosed
the NMSC.

Conclusions

The various types of NMSC and their rapid
onset after the initiation of Fedratinib, in the same
patient and the predilection of their appearance
on the supper body, despite the correct clinical
monitoring and constant prevention of additional
photodamage, in a patient with no preexisting
risk factors for developing NMSC requires
further investigation on the safety of Fedratinib.

The side effects of first-generation JAK
inhibitors regarding the development of
secondary malignancies is cited in scientific
articles, but little data is currently available on
second generation selective JAK inhibitors. The
Jakarta study didn’t establish a direct cause effect
between the administration of Fedratinib and the




Fedratinib si dezvoltarea NMSC, vindecarea
intarziatd a ranilor sau cresterea numarului de
infectii ale ranii, asa cum am descris in cazul pe
care l-am prezentat.

Acest caz Ingreuneazd posibilitatea de a
stabili daca NMSC (cancerele de piele non-
melanom) sunt legate de terapia cu Ruxolitinib
sau introducerea Fedratinib, avand in vedere ci
ar putea foarte bine sd existe o suprapunere a
celor doua medicamente.

Desi intarzierea vindecarii ranilor, singerare
prelungitd, infectii care pot apdrea oricand ar
putea fi explicate prin mielofibrozd, trombo-
citopenie si compromiterea sistemului imunitar,
sunt necesare studii aprofundate, pentru a stabili
parametrii de sigurantd ai medicamentului
Fedratinib.

In ceea ce priveste tratamentul cu inhibitorii
JAK, In legdturd cu NMSC, acestor tumori de
piele li se face biopsie din timp si sunt excizate
chirurgical cu margini largi, pentru a preveni
reaparitia sau metastazele tumorale.
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development of NMSC, delayed wound healing
or an increase in wound infection, as we
described in the presented case.

This case makes it hard to establish whether
the NMSC are linked to the Ruxolitinib therapy
or the introduction of Fedratinib, since there
might very well be an overlap between the two
drugs.

Although delayed wound healing, prolonged
bleeding, opportunistic infections could be
explained by myelofibrosis, thrombocytopenia
and compromise of the immune system, further
studies are necessary to establish the safety
parameters of Fedratinib.

Regarding the treatment of JAK inhibitor
related NMSC, these skin tumors benefit from
early biopsy and surgical excision with wide
margins, to prevent recurrence or tumor
metastasis.
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