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Dermatological complications, especially skin infections, are
very common following organ transplantation, and result in a
lot of distress in the recipient. Herpes zoster, herpes simplex,
and human papillomavirus infections are common infections
in kidney transplant recipients, and therapeutic management is
usually disappointing in immunosuppression state. We report
here 2 cases of kidney transplant recipients who developed
diffuse human papillomavirus-induced cutaneous warts with no
response to conventional treatments. According to similar reports
in organ transplant recipients, we modified the immunosuppressive
regimen by converting to sirolimus, which led to a rapid relief
from cutaneous warts in both patients. This evidence along with
other case reports suggest that conversion to sirolimus may be
considered as an effective strategy in cases of giant or multiple

viral warts in kidney and perhaps other transplant recipients.

Nowadays, growing number of patients with
end-stage renal disease (ESRD) can be treated
with kidney transplantation. However, there is an
increased risk of viral infections and nonmalignant
or malignant skin lesions in immunosuppressed
transplant recipients.! Cutaneous warts, caused
by the human papillomavirus (HPV), are very
common among these patients,” and they may
progress to squamous cell carcinoma.?

Viral warts in immunocompromised patients are
frequently recurring and current therapies are of
limited efficacy. Some reports are available on the
effectiveness of modulating immunosuppressive
regimens in the treatment of viral warts in organ
transplant recipients.*® New immunosupressants
such as sirolimus and everolimus, belonging to
mammalian target-of-rapamycin (mTOR) inhibitors,
have been successfully used in preventing organ
rejection after transplantation.®” Using these agents
has been associated with a significantly lower
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risks of de novo malignancies and viral infections
after kidney transplantation.”® Here, we reported
the results of modifying the immunosuppressive
regimen by converting cyclosporine to sirolimus in
2 kidney transplant recipients who suffered from
severe refractory cutaneous warts.

An 18-year-old woman with ESRD due to
vesicoureteral reflux received a kidney allograft
from a related living donor in 1998 and was on
cyclosporine, 175 mg/d; prednisolone, 7.5 mg/d;
and azathioprine, 50 mg/d, with changing dosages
during the treatment period according to side effects.
In 2000, she experienced multiple skin warts on
her arms and hands (Figure 1) and was referred
to a dermatologist. She received intensive topical
therapies and cauterization. As no improvement
was observed, cyclosporine was substituted by
sirolimus, 2 mg/d, in 2008, which resulted in
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Figure 1. Top, Warts in a kidney transplant recipients. Bottom,
improvement of the warts after conversion of cyclosporine to
sirolimus.

gradual disappearance of the warts until in less
than 1 year (Figure 1).

A 21-year-old man with ESRD due to systemic
lupus erythematosus received a kidney allograft
from an unrelated living donor in 2004. He was on
cyclosporine, 250 mg/d; mycophenolate mofetil, 2
g/d; and prednisolone, 7.5 mg/d, with modifying
dosages according to observed side effects, mostly
diarrhea and vomiting. In 2006, the patient
experienced multiple skin warts on his hands and
fingers (Figure 2). He was referred to a dermatologist
and received topical therapies and cauterization.
Simultaneously, cyclosporine dose was reduced to 100
mg/d. Since the warts did not improve, cyclosporine
was replaced with sirolimus, 2 mg/d, in 2008. Two
months later, sirolimus dosage was decreased to
1 mg/d due to diarrhea and vomiting. The warts
gradually disappeared within 3 months (Figure 2).
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Figure 2. Top, Warts in a kidney transplant recipients. Bottom,
improvement of the warts after conversion of cyclosporine to
sirolimus.

The major immunosuppressive agents that
are currently used in various combination
regimens include corticosteroids, antimetabolites
(azathioprine and mycophenolate mofetil),
calcineurin inhibitors (cyclosporine and tacrolimus),
and mTOR inhibitors (sirolimus and everolimus).”
Sirolimus, originally developed as an antifungal
agent, was later found to have immunosuppressive
and antiproliferative properties.” Well-designed
clinical trials on kidney transplant recipients
showed that addition of sirolimus to cyclosporine
and corticosteroid therapy reduced the occurrence
and severity of acute rejection without increasing
immunosuppressant-related complications
(infections and malignancy).'*!! Evidence has shown
lower risk of viral infections with receiving mTOR
inhibitors versus calcineurin inhibitors.® Also, the
role of mTOR inhibitors in interfering with virus
replication has recently been investigated.'>!?



Sirolimus for Treatment of Warts in Kidney Transplantation—Shahidi et al

Case reports are available on improvement
of cutaneous warts after conversion of the
immunosuppressive regimen from calcineurin
inhibitors to mTOR inhibitors. In a kidney
transplant recipient with widespread skin warts,
Kostaki and colleagues replaced tacrolimus with
sirolimus, which led to a significant regression
of the lesions within about 5 months.* Another
report by Dharancy and colleagues on a liver
transplant recipient showed regression of cutaneous
warts after converting calcineurin inhibitors and
mycophenolate mofetil to sirolimus monotherapy.®

The exact mechanism by which mTOR inhibitors
can interfere with HPV replication is not clear.
Evidence showed that mTOR pathway activation
is essential for the replication of mammalian DNA
viruses.' The function of HPV E7 oncoprotein is
essential for viral replication, and it is reported that
the mTOR kinase inhibitor, rapamycin, decreases the
level of E7 protein by blocking phosphorylation of
the translation inhibitor, 4E-BP1.®> However, more
direct investigation is needed to clarify this issue.

Current evidence suggest that conversion of
the immunosuppressive regimen from calcineurin
inhibitors to mTOR inhibitors (eg, sirolimus) can
be helpful in the treatment of transplant recipients
with severe skin warts. Further investigations
are needed to prove these results and clarify the
underlying mechanisms.
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