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PRACTICE POINTS

- With the discovery of molecular targeting in mela-
noma, BRAF and MEK inhibitors have been
increasingly utilized as therapies in metastatic
melanoma management.

- Trametinib, a MEK inhibitor, is commonly associated
with cutaneous adverse reactions, particularly acne-
form eruptions.

- We report a patient on trametinib who developed
an eruption with an unusual xanthogranulomatous
reaction pattern noted on histology.

Trametinib, a mitogen-activated extracellular signal-regulated
kinase (MEK) inhibitor, has demonstrated great promise in treating
metastatic melanoma associated with¢BRAF V600E and V600K
mutations; however, it also is highly asseciated with cutaneous
adverse events (AEs). As both BRAF and MEK inhibitors become
increasingly used to treat malignant-melanoma, it is important to
better characterize these AEs so that we can manage them. Herein,
we present a case of a 66-year-old man who developed erythema-
tous scaly papules on the face and bilateral upper extremities after
beginning therapy with trametinib. The severity of the reaction
worsened on trametinib monotherapy compared to combination
therapy with a BRAF inhibitor. Biopsy revealed a xanthogranulo-
matous reaction.
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decade ago, the few agents approved by the
US Food and Drug Administration for treat-
ment of metastatic melanoma demonstrated low

therapeutic success ratess(ie, <15%-20%).! Since then,
advances in molecular‘biology have identified oncogenes
that contribute to /melanoma progression.? Inhibition of
the mitogen-activated protein kinase (MAPK) pathway by
targeting mutant BRAF and mitogen-activated extracel-
lular signal-regulated kinase (MEK) has created promis-
ing pharmacologic treatment opportunities.®> Due to the
recent US Food and Drug Administration approval of
these therapies for treatment of melanoma, it is important
to better characterize these adverse events (AEs) so that
we can manage them. We present the development of an
unusual cutaneous reaction to trametinib, a MEK inhibi-
tor, in a man with stage IV M1b malignant melanoma.

Case Report
A 66-year-old man with stage IV M1b malignant mela-
noma with metastases to the brain and lungs presented
with recurring pruritic erythematous papules on the
face and bilateral forearms that began shortly after ini-
tiating therapy with trametinib. The cutaneous eruption
had initially presented on the face, forearms, and dorsal
hands when trametinib was used in combination with
vemurafenib, a BRAF inhibitor, and ipilimumab, a human
cytotoxic T-lymphocyte antigen 4-blocking antibody;
however, lesions initially were minimal and self-resolving.
When trametinib was reintroduced as monotherapy due
to fever attributed to the combination treatment regimen,
the cutaneous eruption recurred more severely. Physical
examination revealed erythematous scaly papules limited
to the face and bilateral upper extremities, including the
flexural surfaces.

A biopsy from the flexural surface of the right forearm
revealed a dense perivascular lymphoid and xanthoma-
tous infiltrate in the dermis (Figure 1). Poorly formed
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granulomas within the mid reticular dermis demonstrated
focal palisading of histiocytes with prominent giant cells
at the periphery. Histiocytes and giant cells showed foamy
or xanthomatous cytoplasm. Within the reaction, degen-
erative and swollen collagen fibers were noted with no
mucin deposition, which was confirmed with negative
colloidal iron staining.

Brief cessation of trametinib along with application of
clobetasol propionate ointment 0.05% resulted in reso-
lution of the cutaneous eruption. Later, trametinib was
reintroduced in combination with vemurafenib, though
therapy was intermittently discontinued due to various
side effects. Skin lesions continued to recur (Figure 2)
while the patient was on trametinib but remained mini-
mal and continued to respond to topical clobetasol pro-

pionate. One year later, the patient continues to tolerate
combination therapy with %tinib and vemurafenib.

Comment g

BRAF Inhibitors— ctivated BRAF phosphorylates
and stimulates roteins, ultimately influencing cell
proliferation, al, and differentiation.>®> BRAF muta-
tions th.

gstitutively activate this pathway have been

detect everal malignancies, including papillary
thyro cer, colorectal cancer, and brain tumors, but

FIGURE 1. On scanning magnification the epidermis showed mild
acanthosis with some extravasated red blood cells in the superficial
papillary dermis. Xanthogranulomatous reaction with brisk lympho-
cytic infiltrate was present in the reticular dermis (A)(H&E, original
magnification xX40). High-power examination revealed a xantho-
granulomatous reaction with poorly formed granuloma. There was
an accompanying brisk lymphocytic infiltrate. Swollen and altered
collagen fibers were conspicuous in the center of the lesion (B)(H&E, FIGURE 2. Erythematous papules on the face (A) and bilateral dorsal

original magnification X 100). CD68 antibody immunohistochemical aspects of the hands (B) characteristic of the eruptions experienced by
stain highlighted macrophages (C)(original magnification x100). the patient while on trametinib.
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they are particularly prevalent in melanoma.*® The major-
ity of BRAF-positive malignant melanomas are associated
with V60OE, in which valine is substituted for glutamic
acid at codon 600. The next most common BRAF muta-
tion is V600K, in which valine is substituted for lysine.?”
Together these constitute approximately 95% of BRAF
mutations in melanoma patients.?

MEK  Inhibitors—Initially, BRAF inhibitors (BRAFi)
were introduced to the market for treating melanoma
with great success; however, resistance to BRAFi therapy
quickly was identified within months of initiating therapy,
leading to investigations for combination therapy with
MEK inhibitors (MEKi).>?® MEK inhibition decreases
cellular proliferation and also leads to apoptosis of
melanoma cells in patients with BRAF V60OE or V600K
mutations.>® Trametinib, in particular, is a reversible,
highly selective allosteric inhibitor of both MEK1 and
MEK?2. While on trametinib, patients with metastatic
melanoma have experienced 3 times as long progression-
free survival as well as 81% overall survival compared to
67% overall survival at 6 months in patients on chemo-
therapy, dacarbazine, or paclitaxel.” However, AEs are
quite common with trametinib, with cutaneous AEs being
a leading side effect. Several large trials have reported
that 57% to 92% of patients on trametinib report cutane-
ous AEs, with the majority of cases being described as
papulopustular or acneform (Table).>

Combination Therapy—Fortunately, combination treat=
ment with a BRAFi may alleviate MEKi-induced cutane-
ous drug reactions. In one study, acneform eruptions were
identified in only 10% of those on combination therapy—
trametinib with the BRAFi dabrafenib—~compared to
77% of patients on trametinib monothérapy®Strikingly,
cutaneous AEs occurred in 100% .of trametinib-treated
mice compared to 30% of combination-treated mice
in another study, while the benefits of MEKi remained
similar in both groups." Because BRAFi and MEKi com-
bination therapy improves progression-free survival while
minimizing AEs, we support the use of combination
therapy instead of BRAFi or MEKi monotherapy.

Histologic Evidence of AEs—Histology of trametinib-
associated cutaneous reactions is not well characterized,
which is in contrast to our understanding of cutaneous
AEs associated with BRAFi in which transient acantho-
Iytic dermatosis (seen in 45% of patients) and verrucal
keratosis (seen in 18% of patients) have been well char-
acterized on histology.'? Interestingly, cutaneous granulo-
matous eruptions have been attributed to BRAFi therapy
in 4 patients.”*™ One patient was on monotherapy with
vemurafenib and granulomatous dermatitis with focal
necrosis was seen on histology.” The other 3 patients
were on combination therapy with trametinib; 2 had
histology-proven sarcoidal granulomatous inflammation,
and 1 demonstrated perifollicular granulomatous inflam-
mation and granulomatous inflammation surrounding a
focus of melanoma cells.”*'* Although these granuloma-
tous reactions were attributed to BRAFi or combination
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Most Commonly Reported Adverse
Events Related to Trametinib in
Melanoma Patients?

Adverse Event Incidence, n (%)

Overall skin-related toxicities® 24 (92)
Rash/dermatitis acneform® 22 (85)
Diarrhea 11 (42)
Peripheral edema 9 (35)
Fatigue® 9 (35)
Dry skin/chapped skin/skin fissures 8 (31)
Pruritus® 4 (15)
Nausea 3(12)
Vomiting 2 (8)
Mucosal inflammation 14)

aData are basedon results for the group receiving trametinib 2 mg
once daily.
bSide effect experienced by our patient.

Datafrom Falchook et al.®

therapy, the association with trametinib remains unclear.
On the other hand, our patient’s granulomatous reaction
was exacerbated on trametinib monotherapy, suggesting a
relationship to trametinib itself rather than BRAFi.

Conclusion

With the discovery of molecular targeting in melanoma,
BRAFi and MEKi therapies provide major milestones in
metastatic melanoma management. As more patients are
treated with these agents, it is important that we better
characterize their associated side effects. Our case of an
unusual xanthogranulomatous reaction to trametinib adds
to the knowledge base of possible cutaneous reactions
caused by this drug. We hope that prospective studies will
further investigate and differentiate the cutaneous AEs
described so that we can better manage these patients.
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