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Melanocytic Lesion Volatility in 
Patients on BRAF-inhibitors

Objectives

 Define the changes that occur in melanocytic lesions 
in patients on BRAF- inhibitors.

 Acknowledge the increased risk for developing 
melanoma in patients on BRAF-inhibitors.

 Provide the most likely explanation for why patients 
on BRAF-inhibitors develop changes in their 
melanocytic lesions.

• 62 yo male with hx of metastatic MM 
& is on BRAF inhibitor therapy

• Within 8‐10 weeks of therapy it was 
noted that he was developing new & 
changing pigmented lesions

• This lesion appeared to be fading
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BRAF V600 +

2/7/2013

This was a new lesion
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BRAF wild type

2/7/2013

This was an enlarging lesion
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*BRAF wild type

Case series & reports…
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How dynamic are melanocytic 
lesions?

Pilot study

• 22 stage IV melanoma patients (9 
females /13 males); mean age 53

• Average length on BRAF-inh therapy = 
332 days

9/9/2011
Baseline prior to initiation of BRAF‐inh

4/27/2012
F/u images while on BRAF‐inh

 Average length of photography f/U = 319 days

 All new, changing, & involuting melanocytic 
lesions on torso recorded/counted/documented 
(clinical & dermoscopic images)

Upper back

Lower back

Chest

Abdomen
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Average # Lesions

Per person

NEW

Average # Lesions

CHANGING

Average # Lesions

INVOLUTING

Total (Anterior and 

Posterior Trunk)

(n=22)

19 27 20

How dynamic are melanocytic 
lesions?

 Rate of new nevi is approximately 83 times higher than 
previously reported [Banky 2005; Archives] 

 Rate of changing nevi is 91 times higher than has been 
reported [Banky 2005; Archives]

 Rate of involuting nevi is X times higher than 
reported……No comparison group in literature

9/9/2011 4/27/2012

Darkening & Growing melanocytic 
lesions 

Dysplastic Nevus
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Negative 
network

Atypical dots

Peripheral tan structureless

9/9/2011
Baseline prior to initiation of BRAF‐inh

4/27/2012
F/u images while on BRAF‐inh

Involuting melanocytic lesions 

Involuting CMN: clinical images

9/9/2011 4/27/2012

Congenital Nevus
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4/27/20129/9/2011

Dermoscopy Images

Congenital Nevus

Regression 
structures (BWV)

X

X

Similar high rate of change noted in….
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Objectives

 Define the changes that occur in melanocytic lesions 
in patients on BRAF- inhibitors.

 Acknowledge the increased risk for developing 
melanoma in patients on BRAF-inhibitors.

 Provide the most likely explanation for why patients 
on BRAF-inhibitors develop changes in their 
melanocytic lesions.

Second Primary Melanomas

Melanoma
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Histopathology

• Melanoma 0.45mm

• BRAF wild type

Rate of new melanomas
7 of 42 (17%) of biopsied new or changing lesions 

were diagnosed as unequivocal new primary 
melanomas

The incidence rate of new melanomas was 435 
per 1000 person-years 

Rate of second primary melanomas was 
calculated to be 17 times times higher as 
compared to an atypical nevus syndrome 
population with MM [Marghoob 1996; BJD] 
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7 new Melanomas
1. At least 0.6mm

2. Melanoma in epidermis with evidence of micro‐invasion and 
with melanoma cells present in one dermal lymphatic 
channel

3. 0.45mm superficial spreading melanoma

4. 0.3mm melanoma

5. Melanoma in situ (MMIS) in association with an inflammed
compound melanocytic nevus

6. MMIS

7. MMIS arising in a compound melanocytic nevus

There was no difference in amount of BRAF-inh
exposure (duration) between patients who developed 
melanomas and those who did not (p=0.4246)

There was no correlation between the number of 
melanomas developing and the length of exposure to 
the B-RAF inhibitor (p=0.1061)

• Ongoing experience not captured in current study: 
 The volatility of nevi & rate of new MMs eventually 

becomes quiescent (between 4 months‐12 months). Thus, 
the longer you follow them the less new changes you will 
see!

 This stabilized or equilibrated state is similar to what 
occurs with new SCCs/KAs/verruca

 Similarly, new & changing nevi/MM also appear early after 
initiation of BRAF‐inh therapy. After this “induction” period the 
rate of change diminishes. 

 Verrucous lesions induced by BRAF‐I often involute after stopping 
therapy (observation). Remains to be elucidated whether this also 
happens to new nevi/MM that develop while on BRAF‐inh therapy.
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All new melanomas had at 
least one melanoma-
specific dermoscopic
structure (& were 
dynamic)

Most new/changing nevi 
also had at least one MM-
specific dermoscopic
structure (& were 
dynamic) 
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X

• Could the “melanomas” arising in these patients simply reflect a 
new type of  "eruptive" dysplastic nevus? 
– Our pathologist are noticing that many of these clinically atypical changing 

lesions in BRAF‐inh treated patients are quite unusual (severe DN vs MM).
– They are starting to mention this in their reports ….

– With this in mind, all 7 MMs in our study were re‐reviewed & our 
pathologist felt that these lesions had enough features that they had to be 
classified as MMs.

• Since BRAF‐inh primarily give rise to KA‐like SCCs, is it possible that 
BRAF‐inh might give rise to a certain type of melanoma?
– unifying histopathologic theme: these MMs tended to exhibit 

hypermelanosis and pagetoid spread

Questions arising 
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•PATH REPORT 
OF AZBEL

In other words,
Morphology and Biology may not be 

linked!

The true biologic potential of these 
“melanomas” & “DN” remains to be 

determined
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• Could the “melanomas” arising in these patients simply reflect a 
new type of  "eruptive" dysplastic nevus? 
– Our pathologist are noticing that many of these clinically atypical changing 

lesions in BRAF‐inh treated patients are quite unusual (severe DN vs MM).
– They are starting to mention this in their reports ….

– With this in mind, all 7 MMs in our study were re‐reviewed & our 
pathologist felt that these lesions had enough features that they had to be 
classified as MMs.

• Since BRAF‐inh primarily give rise to KA‐like SCCs, is it possible that 
BRAF‐inh might give rise to a certain type of melanoma?
– unifying histopathologic theme: these MMs tended to exhibit 

hypermelanosis and pagetoid spread

Questions arising 

Objectives

 Define the changes that occur in melanocytic lesions in 
patients on BRAF‐ inhibitors.

 Acknowledge the increased risk for developing melanoma 
in patients on BRAF‐inhibitors.

 Provide the most likely explanation for why patients on 
BRAF‐inhibitors develop changes in their melanocytic 
lesions.

Before answering this let’s revisit the SCC 
story
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HRAS – in new SCC

NRAS

THE RAS PARADOX

BRAFERK MEK HRAS

CRAFCRAF

CDK4

CycD

G1S
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2 theories as to why new nevi (& 
perhaps some melanomas) develop

1. BRAF can lead to senescence of nevi. 
 Blocking BRAF can lead to release of BRAF induced 

senescence & result in eruptive nevi 
 Eruptive nevi also manifest within weeks of therapy and then 

the process  quiets down with continued therapy
 No direct molecular data yet to support this theory

2. Different driver mutations (other than BRAF) lead to 
paradoxical activation of MAP-Kinase pathway
 Incipient nevi (or MMs) with a non-BRAF V600E driver 

mutation will be stimulated to grow. This happens 8-12 
weeks after starting therapy & then quiets down

 Nevi (and MM) with a BRAF V600E mutation will involute
 Much work to date is in support of this theory

Involuting Case
9/9/2011 4/27/2012

Congenital Nevus

BRAFV600E mutated
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TABLE 1 . Prevalence of V600EBRAF Mutations by Nevus Type and Site

*11 dysplastic nevi

[Wu 2007; Am J Dermatopathol.]

Pathology: Melanoma
Regression
BRAFV600E positive

Involuting BRAF-V600 
mutated MM

All new & changing (excluding involuting) lesions 
were BRAF-wild type
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On further testing these BRAF-wild type 
MMs often had another mutation

*BRAF wild type *FISH negative
*NRAS mutation detected

The sensitivity of FISH is approx 85%, i.e. FISH is positive in the majority of 
melanomas (SSM, NM, Spitzoid). A negative FISH test does not exclude 
melanoma, but makes it less likely (<15%). 
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NRAS

THE RAS PARADOX

BRAFERK MEK NRAS

CRAFCRAF

CDK4
CycD

G1S

Will MEK‐inh prevent this?Currently ongoing trials using BRAF inhibitors + MEK 
inhibitors suggests that one group of patients are not 
developing new nevi/melanomas but are having nevi 
involute. This is presumed to be the arm receiving the MEK 
inhibitor.

Less MM/DN – to be 
determined

Less SCC – Yes
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Objectives

 Define the changes that occur in melanocytic lesions in 
patients on BRAF‐ inhibitors.

 Acknowledge the increased risk for developing melanoma 
in patients on BRAF‐inhibitors.

 Provide the most likely explanation for why patients on 
BRAF‐inhibitors develop changes in their melanocytic 
lesions.

Further Investigations necessary
• Rate and timing of flux in melanocytic lesions as 

relates to dose, length of therapy, type of therapy 
(intermittent, MEK‐inh) 

• Are the new MMs truly new or just incipient MMs 
that were already present prior to tx.

• Evolution of lesions after discontinuation of therapy
• Biologic potential of these MM/DN

Further Investigations necessary
• Rate and timing of flux in melanocytic lesions as 

relates to dose, length of therapy, type of therapy 
(intermittent, MEK‐inh) 

• Are the new MMs truly new or just incipient MMs 
that were already present prior to tx.

• Evolution of lesions after discontinuation of therapy
• Biologic potential of these MM/DN



25/02/2014

24



25/02/2014

25

Further Investigations necessary
• Rate and timing of flux in melanocytic lesions as 

relates to dose, length of therapy, type of therapy 
(intermittent, MEK‐inh) 

• Are the new MMs truly new or just incipient MMs 
that were already present prior to tx.

• Evolution of lesions after discontinuation of therapy
• Biologic potential of these MM/DN
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Further Investigations necessary
• Rate and timing of flux in melanocytic lesions as 

relates to dose, length of therapy, type of therapy 
(intermittent, MEK‐inh) 

• Are the new MMs truly new or just incipient MMs 
that were already present prior to tx.

• Evolution of lesions after discontinuation of therapy
• Biologic potential of these MM/DN

?

Further Investigations necessary
• Rate and timing of flux in melanocytic lesions as 

relates to dose, length of therapy, type of therapy 
(intermittent, MEK‐inh) 

• Are the new MMs truly new or just incipient MMs 
that were already present prior to tx.

• Evolution of lesions after discontinuation of therapy
• Biologic potential of these MM/DN

• In the interim we recommend monitoring: 
• Digital whole body photography (overview level) 
• Digital dermoscopy (individual lesion level)
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3rd Annual ADM
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Model: Effects of RAF inhibitors in BRAF wild-type and BRAF-mutant cells

Poulikakos et al. Nature 464:427, 2010


