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Subclinical granulomas in benign skin
lesions heralding the onset of BRAF
and MEK inhibitoreassociated
granulomatous dermatitis in a patient

with metastatic melanoma
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CASE REPORT
A 48 year-old white woman presented with

melanoma, metastatic to the mediastinum. The
primary lesion was ulcerated with a Breslow depth
of 2.6 mm. The lesion was excised with appropriate
margins. Right axillary sentinel lymph node biopsy
was positive in 1 node, whereas a full lymph node
dissection failed to find additional nodal involve-
ment. She was treated with adjuvant interferon-b2,
which was poorly tolerated and discontinued after
2 weeks. One year later, she presented with a 1-cm
subcutaneous nodule above the excision scar, a
biopsy of which confirmed metastatic melanoma.
BRAF V600E mutation was detected. Positron emis-
sion tomography/computed tomography scan found
new pulmonary and mediastinal lymphadenopathy
confirmed to be melanoma by biopsy. She
completed 4 cycles of ipilimumab, but imaging
5 months later showed enlarging mediastinal nodes.
In July 2014, she had diffuse asymptomatic livedo
reticularis involving the trunk and extremities. Mild
intermittent pruritus developed that improved with
moisturizers. Punch biopsy specimen from the right
forearm showed a blue nevus, and shave biopsy
specimens from the right lateral and medial arm each
showed intradermal nevi. After not responding to
ipilimumab, the patient was started on dabrafenib/
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trametinib combination therapy. After completing
1 year of this therapy, 2 suspicious skin lesions were
noted, and a punch biopsy specimen of a blue-grey
macule on the right buttock showed a blue nevus
with associated epithelioid granulomas (Fig 1). A
shave biopsy specimen of a tan macule from the left
forearm showed a solar lentigo with an associated
epithelioid granuloma (Fig 2). After 5 months
of dabrafenib/trametinib combination therapy,
computed tomography scan of the chest showed
no lymphadenopathy and positron emission tomog-
raphy scan showed interval resolution of hypermet-
abolic mediastinal lymphadenopathy. Three months
later, a shave biopsy specimen of a thin pink scaly
plaque from a new eruption on the right forearm
showed interstitial granulomatous dermatitis with
areas of palisading and mucin deposition resembling
granuloma annulare (Fig 3), whereas a second shave
biopsy specimen of an erythematous papule from
the right second toe also showed granulomatous
dermatitis with epithelioid granulomas (Fig 4). She
has remained on dabrafenib/trametinib combination
therapy with complete response for 30 months.

DISCUSSION
We report a rare case of subclinical granuloma-

tous dermatitis foundwithin benign skin lesions after
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Fig 1. Punch biopsy specimen of a blue gray macule
prepared with hematoxylin-eosin stain (H&E) shows
epithelioid granulomas in proximity to a blue nevus.

Fig 2. Shave biopsy specimen of a tan macule from the
left forearm prepared with H&E shows a solar lentigo with
an associated epithelioid granuloma (arrow).

Fig 3. Shave biopsy of a thin pink scaly plaque from the
right forearm prepared with H&E shows an interstitial
granulomatous dermatitis with areas of palisading and
mucin deposition resembling granuloma annulare.

Fig 4. Shave biopsy specimen of an erythematous papule
on the right toe prepared with H&E shows superficial
dermal epithelioid granulomas.
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initiation of BRAF and MEK inhibitors for metastatic
malignant melanoma, which heralded the onset of
clinically apparent granulomatous dermatitis.
Mitogen-activated protein kinase is a signaling
pathway that regulates cell growth, differentiation,
and survival via the sequential phosphorylation of
mediators including ERK, MEK, RAS, and RAF.1

Mutations in the mitogen-activated protein kinase
pathway are key in the pathogenesis of melanoma.
In particular, BRAF mutations are present in about
50% of melanomas, with V600E being the most
common mutation. Vemurafenib and dabrafenib
are 2 BRAF inhibitors that have been approved by
US Food and Drug Administration for the treatment
of metastatic melanoma with mutated BRAF.
Trametinib, a MEK inhibitor, and dabrafenib, are
approved by the US Food and Drug Administration
in combination for patients with advanced mela-
noma V600E-mutated BRAF.2

Cutaneous side effects of BRAF inhibitors are
common, occurring in up to 95% of patients on
vemurafenib.3 The most common manifestations are
actinic keratoses, alopecia, hand-foot skin reactions,
morbilliform eruptions, photosensitivity, keratoa-
canthoma, keratosis pilaris, pruritus, squamous cell
carcinoma, and xerosis.1 In addition, melanocytic
lesions including nevi and melanoma have been
reported with BRAF inhibitors.4

Granulomatous skin eruptions with BRAF inhib-
itors are quite rare. The first case report described 2
patients with metastatic melanoma undergoing treat-
ment with combination BRAF (dabrafenib) and MEK
(trametinib) inhibitor therapy.5 One patient experi-
enced regression of nevi with biopsy of 1 lesion
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revealing a nevus with underlying sarcoidal-type
granulomatous inflammation. The other patient
experienced an eruption of erythematous papules
and plaques, the biopsy of which found interface
dermatitis with increased dermal mucin deposition
with foci of sarcoidal-type granulomas. Two other
reports described a total of 3 patients with metastatic
melanoma also treated with dabrafenib and trameti-
nib.6,7 In the first report, both patients had erythem-
atous and violaceous papules and plaques. In the
first patient, 2 biopsies were performed, 1 finding
sarcoidal granulomatous inflammation with foreign
bodyetype giant cells, and the second finding
granulomatous inflammation surrounding a focus
of melanoma. The eruption resolved with topical
corticosteroid treatment. In contrast, a biopsy spec-
imen in the other patient found granulomatous
dermatitis with focal necrosis, not related to mela-
noma. The lesions resolved 3 weeks after therapy
cessation. In the second report, 1 patient had
sarcoidal granulomatous inflammation in association
with tumoral melanosis and other areas of sarcoidal
granuloma associated with metastatic melanoma
deposits. The lesions resolved spontaneously.

Another a patient with metastatic melanoma un-
dergoing the same treatment had simultaneous
sarcoidal granulomatous inflammation with ad-
mixed giant cells of the skin and the kidney.8

Patients with granulomatous dermatitis after
initiation of BRAF inhibitor therapy with or without
a MEK inhibitor have presented with diffuse
eruptions of erythematous to violaceous papules
or scaly plaques or localized in close association
with sites of metastatic melanoma undergoing
involution. However, in our patient, subclinical
granulomatous dermatitis was seen in multiple
benign skin lesions while on BRAF/MEK inhibitor
therapy and is further notable for subclinical
granulomatous dermatitis heralding the onset of
clinical granulomatous dermatitis. Previous reports
of cutaneous granulomatous reactions have noted
predominantly sarcoidal granulomas with some
admixed foreign body-type giant cells. However,
our case expands the spectrum of granulomatous
dermatitis associated with BRAF/MEK inhibitor
therapy with the presence of granuloma
annulareelike lesions. Our patient has been dis-
ease free for 30 months, suggesting a possible
correlation of the granulomatous dermatitis with a
positive chemotherapeutic response to BRAF/MEK
inhibitor combination therapy.

REFERENCES

1. Gencler B, Gonul M. Cutaneous side effects of braf inhibitors in

advanced melanoma: review of the literature. Dermatol Res

Pract. 2016;2016:5361569.

2. Eroglu Z, Ribas A. Combination therapy with BRAF and MEK

inhibitors for melanoma: latest evidence and place in therapy.

Ther Adv Med Oncol. 2016;8:48-56.

3. Lacouture ME, Duvic M, Hauschild A, et al. Analysis of

dermatologic events in vemurafenib-treated patients with

melanoma. Oncologist. 2013;18:314-322.

4. Zimmer L, Hillen U, Livingstone E, et al. Atypical melanocytic

proliferations and new primary melanomas in patients with

advanced melanoma undergoing selective BRAF inhibition. J

Clin Oncol. 2012;30:2375-2383.

5. Green JS, Norris DA, Wisell J. Novel cutaneous effects of

combination chemotherapy with BRAF and MEK inhibi-

tors: a report of two cases. Br J Dermatol. 2013;169:

172-176.

6. Park JJ, Hawryluk EB, Tahan SR, Flaherty K, Kim CC. Cutaneous

granulomatous eruption and successful response to potent

topical steroids in patients undergoing targeted BRAF inhib-

itor treatment for metastatic melanoma. JAMA Dermatol. 2014;

150:307-311.

7. Garrido MC, Gutierrez C, Riveiro-Falkenbach E, Ortiz P,

Rodriguez-Peralto JL. BRAF inhibitor-induced antitumoral

granulomatous dermatitis eruption in advanced melanoma.

Am J Dermatopathol. 2015;37:795-798.

8. Jansen YJ, Janssens P, Hoorens A, et al. Granulomatous

Nephritis and dermatitis in a patient with BRAF V600E mutant

metastatic melanoma treated with dabrafenib and trametinib.

Melanoma Res. 2015;25:550-554.

http://refhub.elsevier.com/S2352-5126(18)30132-2/sref1
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref1
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref1
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref2
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref2
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref2
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref3
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref3
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref3
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref4
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref4
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref4
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref4
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref5
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref5
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref5
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref5
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref6
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref6
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref6
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref6
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref6
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref7
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref7
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref7
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref7
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref8
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref8
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref8
http://refhub.elsevier.com/S2352-5126(18)30132-2/sref8

	Subclinical granulomas in benign skin lesions heralding the onset of BRAF and MEK inhibitor–associated granulomatous dermat ...
	Case report
	Discussion
	References


