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ABSTRACT 
 

 

Patients with metastatic renal cell carcinoma (mRCC) have 

always had a poor prognosis. Recently new targeted drugs 

were developed. A 73-year-old female patient affected from 

mRCC was assessed at our Department. She underwent 

before a multitargeted tyrosine kinase inhibitor (TKI) 

therapy, but she developed progressive liver metastases so 

she was treated after with everolimus, an allosteric inhibitor 

of the mammalian target of rapamycin (mTOR), but started 

developing depigmented lesions over the neck. Vitiligo is a 

common cutaneous disorder and drug-induced vitiligo is 

reported. Our case can suggest a new type of drug-induced 

vitiligo, caused by a melanocyte-specific mechanism of 

toxicity. 
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Implications for Practice:  

1. What is known about this subject?  

Vitiligo is a cutaneous disorder whose pathogenesis has 

been related to a combination of mechanisms leading to 

melanocyte impairment and loss. Drug-induced vitiligo is 

reported. 

 

2. What new information is offered in this case study? 

Our case can suggest a new type of drug-induced vitiligo, 

caused by a melanocyte-specific mechanism of toxicity not 

reported, until now, in literature. 

 

3. What are the implications for research, policy, or 

practice?  

The doctor must not be unprepared keeping in mind the 
possible onset of this specific new side effect during 
everolimus therapy. 
 

Background 

Patients with metastatic renal cell carcinoma (mRCC) have 

always had a poor prognosis due to the inefficacy of 

systemic chemotherapy and immunotherapy to treat these 

tumours. Fortunately, the management of patients with 

mRCC has changed dramatically over the past few years. 

Before 2005, medical therapies for mRCC were limited to 

cytokine therapies, which are very toxic and benefit only a 

small percentage of patients. Recently, new targeted drugs 

were proposed, including Tyrosine kinase inhibitors, 

checkpoint inhibitors, and combinations of these new 

agents that can improve outcomes for patients.
1
 Among 

these, small-molecule multitargeted tyrosine kinase 

inhibitors (TKIs) such as sorafenib, sunitinib and mammalian 

target of rapamycin (mTOR) inhibitors such as temsirolimus 

and everolimus seem to be able to change the natural 

history of this tumor.
2
 Toxicities during the early course of 

treatment are majorly caused from mTOR inhibitors and 

include hyperglycaemia, hypophosphatemia, weakness, 

anorexia, diarrhoea and skin reactions such as 

leukocytoclastic vasculitis.
3
 As recently introduced drugs, it 

https://doi.org/10.21767/AMJ.2017.3131
mailto:sara.cacciapuoti@libero.it


 

899 
 

[AMJ 2017;10(10):898-900] 
 

 
is necessary to keep in mind the possible occurrence of new 

side effects, not yet reported. 

 

Case details 
A 73-year-old female patient affected from mRCC was 

assessed in June 2015 at our Department. In April 2012 she 

underwent a multitargeted tyrosine kinase inhibitor (TKI) 

therapy (Sunitinib), but she developed progressive liver 

metastases after 8 weeks of treatment. From September 

2013, she was treated with everolimus, an allosteric 

inhibitor of the mammalian target of rapamycin (mTOR). In 

our patient none of the classic toxicities developed, but 

three weeks after beginning everolimus therapy she started 

developing depigmented lesions over the neck and the 

décolleté (Figure 1). These lesions rapidly evolved and 

became confluent. At our observation she showed an 

anagen distrophic defluvium (Figure 2), caused by previous 

Sunitinib therapy, and well-defined depigmented patches 

involving the neck and décolleté with a little 

hyperpigmentation on the border. No other area of the 

body showed similar clinical lesions. There was no personal 

or family history of any autoimmune disorder and in 

particular, of vitiligo. Autoimmune markers were also 

negative in this patient. We performed a punch biopsy from 

a lesion of the left neck, in order to define diagnosis. 

Histopathologic findings showed a sparse superficial 

perivascular infiltrate of lymphocytes and the absence of 

melanocytes and melanin within the epidermis. 

 

Discussion 
Vitiligo is a common cutaneous disorder, clinically 

characterized by white macules on the skin that can be 

localized or generalized. Hypopigmentation can be caused 

by a defect in melanin synthesis or transfer; or by a partial 

or complete absence of melanocytes from the epidermis. 

The pathogenesis of vitiligo has been related to a 

combination of mechanisms leading to melanocyte 

impairment and loss, including stress, drugs, infections and 

autoimmunity. Vitiligo has been described in association 

with several drugs as well as with viral infections. Drug-

induced vitiligo is frequently reported.
4-7

 

 

Some implicated drugs are anticonvulsants, antimalarials, 

antiparkinson’s drugs and biological drugs such as 

infliximab, imiqimod and imatinib. The suggested 

etiopathogenesis behind drug-induced vitiligo is: (1) 

activation of cytotoxic T cells against melanocyte antigens 

(2) damage to sympathetic nerves that are connected by 

chemical synapses to melanocytes with a resultant 

functional disturbance, and (3) a direct cytotoxic nature of 

the drug on melanocytes (apoptosis). Most of the 

mechanisms suggested are hypothetical with no direct or 

scientific evidence to establish the exact role of the 

implicated drug. Moreover several studies seem to be 

controversial. For example, although some studies suggest 

that chimerical monoclonal antibodies that inhibit pro-

inflammatory activity of tumour-necrosis factor alpha 

(TNFα), such as infliximab might be an effective treatment 

for vitiligo,
8,9

 but many cases reported in the literature 

indicate that vitiligo might also be induced by treatment 

with infliximab.
10-12

 

 

Everolimus is a mTOR inhibitor, which was approved in 

March 2009 by the US FDA for treatment of targeted-

therapy refractory metastatic renal cell cancer. There are no 

studies reporting everolimus-induced vitiligo. In our patient 

direct involvement of everolimus molecule seems to be very 

likely upon chronological data. As Pópuloù et al. reported 

mTOR controls proliferation and cell growth of different 

cells and it is over-expressed in many malignant 

melanomas.
13

 We know also that melanocytes are 

responsible for melanin production and transport to 

surrounding keratinocytes through the junction between 

dendrites of melanocytes and membrane of keratinocytes, 

so dendrites play critical roles of melanosomal transfer in 

melanocytes.
14,15

 The damage of dendrites, therefore, may 

also affect melanin transport leading to vitiligo. Like Jerry 

Wan et al. showed, oxidative stress reduces dendrites and 

normally α-MSH protects against loss of dendrites, oxidative 

stress-induced, via activation of mTORC1 pathway. This may 

support, in our opinion, a possible causal association 

between onset of vitiligo and everolimus on therapy. 

Although the mechanism involved in this type of drug-

induced vitiligo isn’t completely clear, we can suppose that 

one of the pathogenetic mechanisms is that everolimus can 

inhibit melanogenesis, by inhibiting the protective mTORC1 

pathway against oxidative stress.
16

 Our case can suggest a 

new possible type of drug melanocyte-specific toxicity. 

 

Conclusion 
It is necessary to continue to study and keep in mind the 

possible occurrence of this new drug-induced side effect, 

not yet reported in literature, but observed in our patient. 
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Figures 
Figure 1: Everolimus induced depigmented lesions over the 

neck and the décolleté in a 73-year-old female patient 

affected from metastatic renal carcinoma 

 

 
 

Figure 2: Anagen distrophic defluvium and well-defined 

depigmented patches involving the neck 

 

 


