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Abstract: Hydroxyurea is an hydroxylated urea derivative used in many myeloproliferative disorders. Many;,
but unusual cutaneous disorders are related after its prolonged use. Their pathogenesis is not clear, but it
is suggested that there is direct toxicity of the drug on the skin. We described a white, 75-year old man with
diagnosis of Polycythemia Vera that in 11 years of treatment developed many cutaneous lesions: skin hyper-
pigmentation, atrophic lesions on forearms, longitudinal melanonychia of 20 nails, right forearm ulcer,
cutaneous xerosis, ichthyosis and auricular spinocellular carcinoma. At this moment, the literature reports
describe little diversity of lesions in affected patients.
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Resumo: A hidroxiureia ¢ um derivado hidroxilado da ureia utilizado em diversas desordens hematologi-
cas. Inameras alteracoes cutineas, porém raras, sao relatadas apds seu uso prolongado. A patogénese das
mesmas nao esta bem esclarecida, porém, sugere-se que a droga tenha uma agao téxica direta sobre a pele.
Descrevemos um homem de 75 anos, branco, com diagnéstico de Policitemia Vera que, ao longo de 11 anos
de tratamento com hidroxiureia, evoluiu com varias lesoes cutineas: hiperpigmentagao da pele, les6es atro-
ficas em antebracos, melanoniquia longitudinal das 20 unhas, dlcera em antebrago direito, xerose cutinea,
ictiose em pernas e carcinoma espinocelular no pavilhdo auricular direito. Até o momento, os relatos na lit-
eratura descrevem pouca diversidade de lesdes nos pacientes acometidos.
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INTRODUCTION

Hydroxyurea is a chemotherapeutic agent used
in the treatment of several hematological diseases.
Innumerous, although rare, are the skin alterations
associated with their use. ** Usually they are found in

some of them with atypical presentation, during pro-
longed use of hydroxyurea in the treatment of
Polycythemia Vera.

small numbers, on the same patient. Among the
observed manifestations are: cutaneous xerosis, dif-
fuse skin hyperpigmentation, ungueal alterations, der-
matomyositis-like lesions, ulcerous lesions and even
skin carcinomas. ** The pathogenesis for such alter-
ations is still not well clarified and there are several
hypotheses being currently examined. The onset of
several and rare adverse mucous-cutaneous and
ungual reactions in the same patient is reported here,
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CASE REPORT

In January of 1996, a 64-year old man of mixed
race, from Floresta - PE was referred to the hematol-
ogy service because his blood tests had laboratory
findings of polyglobulia, with 74% hematocrit,
splenomegaly and facial plethora. There were no lym-
phadenomegalies or hemorrhage signs and the karyo-
gram was normal. The diagnosis was Polycythemia
Vera and the treatment was started with hydroxyurea,

*  Study carried out at the University of Pernambuco (Universidade de Pernambuco - UPE) — Recife (PE), Brazil.

Conflict of interest: None / Conflito de interesse: Nenbum
Financial funding: None / Suporte financeiro: Nenbhum

PR

©2011 by Anais Brasileiros de Dermatologia

PHD - Associate Professor and head of the Dermatology service at the University of Pernambuco (Universidade de Pernambuco - UPE) — Recife (PE), Brazil.
PHD - Associate Professor of the Dermatology service at the University of Pernambuco (Universidade de Pernambuco - UPE) — Recife (PE), Brazil.
Hematologist of Hemope Foundation (Fundacio de Hematologia e Hemoterapia de Pernambuco) — Recife (PE), Brazil.

Dermatologist — Former resident of the Dermatology service at the University of Pernambuco (Universidade de Pernambuco - UPE) — Recife (PE), Brazil.

An Bras Dermatol. 2011;86(4):751-4.



752 Franca ER, Teixeira MAG, Matias KE Antunes DECM, Braz RA, Silva CEF

adjusted to between 0.5 and 1.5g/day, according to
hematimetric levels, with the objective of maintaining
hematocrit percentage below 50%.

After eleven years of treatment, the patient had
numerous skin lesions that appeared gradually: dif-
fuse skin hyperpigmentation, atrophic lesions on fore-
arms, longitudinal melanonychia of 20 nails, diffuse
cutaneous xerosis, ichthyosiform lesions on legs, ulcer
on right forearm and the onset of a well-differentiated
squamous cells carcinoma on the upper third of the
right outer ear. The lesion was surgically excised and
later confirmed by histological exam, 10 years after the
drug began to be used (Figures 1, 2 and 3).

The patient began to be jointly followed by der-
matology and hematology specialists and in view of
the severity of the basic disease, it was decided to
maintain therapy with hydroxyurea associated with
photoprotection and topical care for the forearm
ulcer, which increased in size, inducing to suspension
of the antitumoral agent and use of phlebotomy in
the treatment of Polycythemia Vera.

After the drug was suspended, the ulcerous
lesions and melanonychia regressed (Figures 4, 5
and 6). The patient later died of acute myocardial
infarction.

DISCUSSAO

Hydroxyurea is an hydroxylated urea deriva-
tive that has been used in the treatment of many
hematological disorders such as Chronic Myeloid
Leukemia, Polycythemia Vera, Essential
Thrombocytemia, Thalassemia and Sickle-cell
Disease.”® More recently, it has been used as alterna-
tive in severe cases of refractory Psoriasis and as an
adjuvant in HIV infection. "

This chemotherapeutic agent blocks the con-
version of ribonucleotides into desoxyribonu-

FIGURE 2: Melanonychia on right hand

cleotides when it inhibits M2 subunit of ribonu-
cleotide reductase. Consequently, it interferes in DNA
synthesis of proliferative cells, leading them to death
in the S phase of cell cycle. ¢

It is normally a well-tolerated drug in usual
doses, with rare serious side effects. Among the possi-
ble mucocutaneous complications are: xerosis, diffuse
hyperpigmentation of the skin and oropharyngeal
mucosa, alopecia, erythema, nail alterations
(melanonychia, onycholysis, blue lunula), palmoplan-
tar keratodermia, dermatomyositis-like lesions, stom-
atitis and aphthoid ulcers. More severe adverse effects
include leg ulcers and skin carcinomas (basal and
squamous cells). *>""*

The pathogenesis of skin alterations induced by
hydroxyurea is still not well understood. It is believed
that leg ulcers develop as a consequence of the
decrease of blood flow in microcirculation and anox-

FIGURE 1: Ulcer on right forearm
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FIGURE 3: Melanonychia on right foot
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FIGURE 4: Ulcer healed after suspension of hydroxyurea

ia secondary to macrocytosis induced by the drug. °
There seems to be a platelet deregulation associated
with these factors, with microthrombos formation and
loss of tissue repair by direct toxic action of the drug. *

The basic disease seems to influence the risk for
ulcer development, which may be evident in around
9% of patients undergoing treatment for
Myelodysplastic Diseases and in 29% of Sickle-Cell
Disease carriers. *"> The ulcers are located almost
exclusively in areas of leg trauma and affect more fre-
quently elderly women (65% of cases), who have been
using the drug for at least one year.” Studies reveal
that spontaneous healing of ulcerated lesions occur
during the period from eight weeks to nine months
after suspension of the drug. "*" Haniffa et al.' and
Neynaber et al’ advocate topical care and dose
reduction, preferring to withdraw hydroxyurea
administration only in refractory cases. In the report-

FIGURE 5: Melanonychia on right hand after supension of drug

L G BRRENL B
FIGURE 6: Decrease of melanonychia on right foot after suspension
of hydroxyurea

ed case, contrary to the described, the patient is male
and presented ulcer of atypical localization (forearm).
We believe there is a connection between the onset of
the ulcerated lesion and administration of the drug,
since after it was suspended the lesion regressed.

Several hypotheses have been suggested for the
pathogenesis of hyperpigmentation of skin, mucosa
and nails induced by hydroxyurea. It is believed that
genetic predisposition, photosensitization, focal stim-
ulation of melanocytes and the toxic effect on ungueal
bed and matrix are involved. *"* The more probable
hypothesis seems to be the increase in melanin pro-
duction by direct activation of melanocytes by the
drug. A review of English literature revealed that cuta-
neous hyperpigmentation without ungueal infection
is more common, and the isolated presence of
melanonychia is rare”. Adult and black patients, as
well as those with basic sickle-cell disease are more
predisposed to pigmentary alterations caused by
hydroxyurea.

The most usually found ungual findings are lon-
gitudinal bands of variable pigment intensity, normal-
ly on just a few nails, mainly fingernails. The literature
reports only four cases where 20 nails were involved
in the same patient, which was also observed in the
present reported case. > Other patterns have already
been described, such as transverse bands and their dif-
fuse pigmentation, which may occur simultaneously in
the same patient. In a previous study, it was observed
that the risk for melanonychia in patients receiving
hydroxyurea therapy was 4%, most of them women
and after a long period of treatment. > A few months
after suspension of the drug, the pigmentary alter-
ations tend to resolve.

After 10 years of hydroxyurea treatment, the
patient developed an histologically well-differentiated
spinocellular carcinoma on the helix of the right outer

An Bras Dermatol. 2011;86(4):751-4.



754 Franca ER, Teixeira MAG, Matias KE Antunes DECM, Braz RA, Silva CEF

ear. Among the most severe adverse effects of hydrox-
yurea is the development of skin carcinomas, usually
after a long period of treatment with the drug. *" A
theory is posed that there is mutagenic potential of
the chemotherapeutic agent for carcinogenesis and
action as inhibitor of DNA repair mechanisms after
damage caused by external factors (i.e. ultraviolet
radiation). >’

A direct cumulative damage, as well as a cyto-
toxic effect of hydroxyurea on basal keratinocytes,
resulting in atrophic skin lesion has also been pro-
posed .’ In the case of our patient it became evident
that, with the passing of time, numerous atrophic
lesions appeared, more pronounced on the forearms
and back of hands. Other cutaneous adverse reac-
tions reported in the literature as secondary to the
prolonged use of the drug, such as cutaneous xero-
sis and ichthyosiform lesions were also observed in
this case.
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