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Squamous cell carcinoma in an
immunosuppressed patient on
voriconazole�

Carcinoma espinocelular en un paciente
inmunosuprimido en tratamiento con
voriconazol

To the Editor:

Voriconazole is a second-generation triazole antifungal
agent that inhibits the enzyme cytochrome P450, which
is required for the synthesis of ergosterol, a sterol that
maintains the integrity of the fungal cell wall.1,2 In 2002
voriconazole was approved by the US Food and Drug Admin-
istration for the treatment of serious fungal infections
including those caused by Fusarium and Aspergillus species.1

The main adverse effects of voriconazole are visual dis-
turbances, elevated transaminase levels, gastrointestinal
upset, and skin rashes, including photosensitivity, cheili-
tis, and xerosis.3,4 Prolonged use has been associated with
the development of liver spots, actinic keratoses, squamous
cell carcinoma (SCC), and even cutaneous melanoma.1 Most
of the patients who develop SCC are immunocompromised
(bone marrow, stem cell, or lung transplant recipients).5,6

We describe the case of a 30-year-old man with Fitz-
patrick skin phototype II and low sun exposure who had been
diagnosed with cystic fibrosis. In 1998, at the age of 17,
he underwent a double lung transplant. He was prescribed
immunosuppressive therapy with tacrolimus, prednisone,
and mycophenolate mofetil. In 2007, the patient under-
went a right lower lobectomy for tuberculosis and pulmonary
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aspergillosis and began antifungal treatment with voricona-
zole. In 2011, after 3 years of treatment with voriconazole,
he developed a fast-growing nodule in the left parietal
region and multiple actinic keratoses on the rest of the
scalp (Fig. 1). The tumor was excised by Mohs micrographic
surgery and closed using a full-thickness skin graft. His-
tology revealed a moderately differentiated SCC (Fig. 2)
with tumor-free margins. Voriconazole treatment was dis-
continued once the diagnosis was confirmed. Three months
later, the patient developed a recurrence in the left parietal
region, near the skin graft (Fig. 3). As tumor adhesion to
the cortex was observed during resection of the lesion, the
periosteum was excised and an osteotomy of the outer table
performed. Weeks later, the patient developed left and right

Figure 1 Fast-growing tuberous lesion in the left parietal
region.
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Figure 2 Moderately differentiated squamous cell carcinoma
(hematoxylin eosin, original magnification ×10). The composi-
tion of the tumor, which consists of nests and strings of epithelial
cells with extensive foci of keratotic differentiation, is shown
in greater detail in the inset (hematoxylin eosin, original mag-
nification ×400).

cervical lymph node metastases, for which he underwent
bilateral lymph node dissection (4/29 positive nodes on the
right side and 1/32 on the left) and subsequently received
adjuvant radiotherapy at a dose of 50 Gy (60 Gy for level-
II lymph node metastases). After 6 months free of disease,
the patient developed a right cervical node recurrence with
microscopic spread to surrounding soft tissues. The lesion
was completely removed and the patient is currently await-
ing adjuvant treatment.

Skin tumors in patients with chronic immunosuppres-
sion are more common and usually more aggressive than
in the general immunocompetent population. Furthermore,
despite the small number of cases described in the lit-
erature, there is increasing evidence linking prolonged
voriconazole treatment in immunocompromised patients
with the development of multiple cutaneous SCCs that are

Figure 3 Recurrence of squamous cell carcinoma in the area
close to the graft.

more aggressive and more likely to recur locally than those
observed in the general population.5---7 While the prolonged
immunosuppression of the patient in the present case was
likely an important factor influencing both the development
and the aggressive course of the SCC, it is likely that pro-
longed treatment with voriconazole was the determining
factor. To date, at least 18 cases of voriconazole-associated
SCC have been described (2 children and 16 adults),8 all
involving tumors in sun-exposed areas such as the face,
neck, and dorsum of the hands. The scalp was affected in
only in 6 these cases.

The mechanism that underlies the development of these
tumors is unclear. A repeated, extensive, and intense pho-
totoxic stimulus affecting sun-exposed areas may explain
the appearance of preneoplastic lesions such as actinic
keratoses, which subsequently progress to SCCs. Photo-
carcinogenesis is usually caused by cellular DNA damage,
which in the present case was likely mediated by voricona-
zole and/or its metabolites, either directly or by oxidative
stress.8

Particular care should be taken when prescribing
voriconazole to immunosuppressed patients, especially if
it is anticipated that the treatment will be long term or
if the patient has a low phototype (I-II).2,8 It is recom-
mended that these patents are closely monitored and take
sun protection measures, which include avoiding sun expo-
sure, wearing appropriate clothing, and using suncream.2,4

In some cases it may be necessary to discontinue voricona-
zole treatment. The possibility of substituting voriconazole
with another antifungal agent with a suitable spectrum
(especially posaconazole or itraconazole) should also be
considered.2
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Results of a 2-Year Study of Outpatient
Activity in the Dermatology Department of
a University Hospital�

Resultados de un estudio de la actividad
realizada durante 2 años en consultas de
dermatología de un hospital universitario

Dermatology is a medical-surgical specialty in which most
of the day-to-day work is performed in outpatient clinics.
However, the few studies that have recorded the activity of
dermatology outpatient clinics1---3 only analyzed short peri-
ods.

Knowing which diseases consume the most resources
facilitates decision making and the order in which decisions
should be taken to improve outcomes in terms of health,
efficiency, use of technology, and management of human
resources.1,4

Studies have recently been published on diseases man-
aged in the emergency department5,6 in various Spanish
hospitals. Data were obtained from sources other than the
electronic clinical history (ECH) and without using controlled
language. Studies on surgical activity based on the ECH have
also been published.7,8

We present the most relevant results of a registry
of activity at the outpatient clinic of the Dermatology
Department of Hospital Universitario de Fuenlabrada, Fuen-
labrada, Spain in 2009 and 2010 (all activity takes place in
the hospital). The data used in the study were obtained
from a purpose-designed database retrieved from the
ECH and with diagnoses adjusted to a local vocabulary
created in December 2008 and based on the System-
atized Nomenclature of Medicine, Clinical Terms. The local
vocabulary list for diagnoses and treatments was cre-
ated jointly with the hospital Coding Unit and enabled
health problems to be combined for subsequent data anal-
ysis.

Between January 1, 2009 and December 31, 2010, we
analyzed the number of visits per year, the number of visits
per disease, the number of visits per patient and disease,
and the number of procedures performed overall and for
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individual diseases. A procedure was considered any class
of activity provided by a health professional or by a health
care organization for the benefit of the person receiving the
care; therefore, phototherapy was included as a procedure.

The distribution by sex, the total number of contacts and
procedures, and the number of procedures per disease were
very similar during the study period.

The diseases for which most resources were con-
sumed (number of visits per year) were psoriasis, acquired
melanocytic nevus, and common warts. However, each new
diagnosis of nevus generated few checkups, in contrast
with psoriasis or warts, which generated a larger num-
ber of checkups. Psoriasis was the disease that generated
the largest number of procedures, followed by common
warts.

The data obtained in this study confirm that psoriasis
consumes the most resources, since it is responsible for 1
in 10 visits to the dermatology department of our hospital,
even though its incidence and prevalence are lower than
those of other diseases, such as acquired melanocytic nevus,
seborrheic and actinic keratosis, and acne.

We think that the health system could be streamlined by
means of specific interventions against diseases that con-
sume such a large quantity of resources owing to the number
of visits and procedures, rather than to their severity or to
the complaint itself.
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