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Clinical response to dabrafenib
plus trametinib in BRAF V600OE
mutated papillary
craniopharyngiomas: a case
report and literature review

Paul Hanona*, Daniel Ezekwudo and Joseph Anderson

Beaumont Hospital, Beaumont Health, Royal Oak, MI, United States

Papillary craniopharyngiomas are rare tumors prevalent to the precision
oncology world due to their high rate of BRAF V600E mutations. Symptoms
include vision loss, neuroendocrine dysfunction, and cognitive dysfunction.
Treatment involves an interdisciplinary approach with surgery, radiation, and
systemic treatment. Recent attention has been directed toward targeted therapy
in this space, especially with targets to the BRAF V600E mutated pathway.
Focusing on this pathway could solidify future standards of care treatment. A
61-year-old male came in with bilateral homonymous hemianopsia. This
prompted a brain MRI that showed a bilobed centrally cystic peripherally
enhancing sellar and suprasellar mass with mass effect on the left greater than
right optic chiasm and nerves. He underwent a primary resection of the
suprasellar cystic tumor, and it was revealed that he had papillary
craniopharyngioma. Three months later, he represented with visual defects,
and repeat MRI showed cystic recurrence with compression of the optic
chiasm. He underwent an endonasal resection of the middle fossa tumor;
pathology, this time, showed a BRAF V600E mutated papillary
craniopharyngioma. Nine months later, another recurrence happened, and the
patient was started on BRAF and MEK inhibitors: dabrafenib (75 mg BID) and
trametinib (2 mg daily). The patient has had clinical improvement of visual
symptoms and is currently continuing this treatment. He was last seen in
October of 2024, and he is clinically stable. The use of targeted therapies is an
evolving space for BRAF V600OE mutated papillary craniopharyngiomas. This is a
case showing improvement of a craniopharyngioma after treatment with BRAF
and MEK inhibitor combinations. The role of BRAF and MEK inhibitor
combinations continues to evolve in this space.
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Introduction

Craniopharyngiomas are slow-growing brain tumors that originate
from Rathke’s pouch remnants. They are incredibly rare with only 350
cases a year in the United States (1). They have a bimodal age
distribution and occur equally in both men and women (2). They
can arise near the pituitary stalk, within the sella, the third ventricle,
and optic chiasm (3). Tumor topography, especially in regards to its
relationship with the hypothalamus, can indicate tumor recurrence
rates (4). They break down into two types, either adamantinomatous or
papillary. Adamantinomatous types have mutations in CTNNBI, while
papillary types have mutations in BRAF. Both types are
overwhelmingly mutated with 96% of adamantinomatous types
having CTNNB1 mutations and 94% of papillary types having BRAF
V600E mutations. They have similar overall survival. The 10-year
overall survival ranges between 80% and 96% (5).

Symptoms are challenging to identify due to the slow-growing
nature of craniopharyngiomas. The most common symptoms
include headaches, visual field deficits, endocrine alternations, and
mental distrubances (6). Diagnosis involves MRI of the brain and or
CT of the brain. A mass is usually seen that compresses
nearby structures.

Calcifications are often seen (7). Endocrine testing for
abnormalities in pituitary hormones is also crucial (6).

Treatment has traditionally involved surgery and radiation,
with a more recent addition of targeted therapy. Neuroimaging
alone can suggest BRAF mutant papillary types with a
representative feature like lack of calcification. In these cases,
biopsy, instead of aggressive surgery, is preferred, and the patient
can be put on first-line targeted therapy with BRAF/MEK
inhibitors. If neuroimaging suggests an adamantinomatous types,
aggressive resection is preferred due to mass effect causing
symptoms commonly being the presenting sign (8). Monitoring
of endocrine function, edema, and hydrocephalus is also crucial
during this period.

Targeted therapy is a fundamental tenet in the treatment of
papillary craniopharyngiomas. All papillary craniopharyngiomas
should be tested for BRAF V600E. Surgical resection of the tumor
is the gold standard. First-line treatment of newly diagnosed
craniopharyngiomas after resection is BRAF/MEK inhibition. This
involves four to six cycles of targeted therapy and then reassessment
for the need for RT, surgery, or continued therapy with BRAF/MEK
inhibition. These agents usually include dabrafenib plus trametinib or
vemurafenib plus cobimetinib (9). This is an ongoing area of
research. This case report seeks to add to the literature that shows
clinical improvement of craniopharyngiomas with BRAF/
MEK inhibition.

Case description

This is a case of a 61-year-old male who first presented with
changes in his vision in May 2022. A summary timeline of the
patient's case can be found in Table 1. He has a history of
hypertension, sarcoidosis, prediabetes, and sinus bradycardia. He
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had no surgeries up until this point. He is a never smoker and a
never drinker. He had no relevant family history. Physical exam
signs were largely remarkable for bilateral homonymous
hemianopsia. Examination revealed visual acuity of 20/25 + 2 in
the right eye and 20/200 + 1 with pinhole to 20/80-2 in the left eye.
Brain MRI showed a bilobed centrally cystic peripherally enhancing
sellar and suprasellar mass with mass effect on the left greater than
right optic chiasm and nerves. He underwent an endonasal
resection of the middle fossa tumor. Pathological results were
indeterminant. His vision improved following his surgery.

In August 2022, the patient presented again with visual deficits.
Repeat MRI showed a 10.3 mm x 14.6 mm x 17 mm cystic mass in
the suprasellar area with enhancing mural nodules, most likely
related to craniopharyngioma that is causing mass effect on the
optic chiasma (Figures 1, 2). He underwent an endoscopic
endonasal transplanum transtuberculum approach to the middle
fossa skull base with a resection of the middle cranial fossa skull
base tumor. Pathology revealed papillary craniopharyngioma, CNS
WHO grade 1. BRAF V600E mutation was identified. Subsequently,
a CSF leak was present, and he underwent a CSF leak repair. He
followed up with the surgical team who monitored for symptoms of
clinical relapse. Importantly, the patient never went for radiation.

Eight months after this second surgery, he had his first visit with
an oncologist in June 2023. He again was having visual deficits, and
he had an MRI that showed recurrence of the craniopharyngioma.
At the time, it felt too risky to go back for a third neurosurgical
resection; thus, a joint decision was made to have the patient
undergo trial on targeted therapy with dabrafenib and trametinib.
He started on dabrafenib 150 mg twice daily and trametinib 2 mg
once daily. The plan was to keep him on this targeted therapy until
progression. One month later, his vision improved, but his
symptoms had not completely resolved. He did develop myalgia

FIGURE 1

Sagittal brain MRl showing a 10.3 mm X 14.6 mm X 17 mm cystic
mass in the suprasellar area with enhancing mural nodules, most
likely related to craniopharyngioma, causing mass effect on the
optic chiasma.
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FIGURE 2

MRI coronal-transinfundibular showing a cystic mass (white arrow)
in the suprasellar area with enhancing mural nodules, most likely
related to craniopharyngioma, causing mass effect on the

optic chiasma

and fatigue while on targeted therapy, but otherwise, he was
tolerating the therapy well. A follow up visit in August 2023
showed that his visual symptoms had gotten worse in the right
eye. A brain MRI at that time was repeated and showed growth in
the suprasellar region with a cystic mass (Figure 3). Thus, he
underwent a third neurosurgical revision with an endonasal
resection of the tumor. His vision again improved almost back to
normal after this third surgery. After recovery from his surgery, the
patient resumed targeted therapy with dabrafenib and trametinib.
Since his third surgery, he has been back on dabrafenib and
trametinib. He complains of fatigue but, otherwise, is tolerating

16.6 mm

FIGURE 3
Brain MRI in August 2023 showing a suprasellar cystic brain mass
consistent with a craniopharyngioma.

Frontiers in Oncology

03

10.3389/fonc.2024.1464362

the combination well. He continues to take these medications and
follows with an oncologist regularly. Recently, as of June 2024, he
was working with a physical therapist for an unrelated lumbar
radiculopathy. Otherwise, the patient is faring well.

Discussion

Craniopharyngiomas are tumors that arise along the
craniopharyngeal duct. Two key mutations in the CTNNBI and
BRAF V600E mutations lead to two different histological types being
the adamantinomatous and papillary types, respectively. Symptoms
include visual impairment, endocrine deficiencies, and other
neurological abnormalities. MRI is proven to be one of the gold
diagnostic standards for craniopharyngiomas. Treatment involves
neurosurgery, radiotherapy, and now an evolving role for targeted
treatment. Long-term survival is common; however, quality of life
continues to be a challenge with common side effects of treatment
including fatigue and psychosocial deficits (10). Patients commonly
complain about reduction in social and emotional functioning citing
that their psychosocial status is worse than their physical health. This
includes patients going through anxiety, depression, and withdrawal.
Patients also complained of reduced mobility (11).

The first step of the BRAF/MEK pathway involves a growth
factor binding to a cell receptor. This activates the RAS protein, which
activates the BRAF protein. This active BRAF protein phosphorylates
and activates the MEK protein, and activated MEK protein
phosphorylates and activates the ERK protein. ERK then moves
into the nucleus and activates genes that help cells proliferate. When
the BRAF gene is mutated, a mutated BRAF protein results. This
mutated BRAF protein is constitutively activated leading to
uncontrolled cell growth per the mechanism just described (12).
Drugs, like dabrafenib and vemurafenib, target this mutated BRAF
protein. To avoid resistance, a drug targeting the downstream MEK
protein like trametinib is also given. Currently, dabrafenib is
approved for mutated BRAF V600E melanomas, non-small cell
lung cancers, solid tumors that are unresectable or metastatic, and
thyroid cancers (13). Trametinib has the same approvals as
dabrafenib, except with the addition of ovarian carcinoma (14).

Treatments utilizing surgery and radiation both have
substantial morbidity. Keeping in mind that the overwhelming
majority of papillary craniopharyngioma carry a BRAF V600E
mutation, efforts are made to target this pathway. New
approaches with targeted therapy are being investigated. The
CTNNBI1 mutation pathway has no current targeted treatment.
However, the BRAF V600E mutation can be either targeted with
dabrafenib and trametinib or vemurafenib and cobimetinib. Our
patient was treated with dabrafenib and trametinib. Several case
reports suggest efficacy with dabrafenib and trametinib. One case
report of a 39-year old showed that the tumor volume was reduced
by 85% after only 35 days (15). Another case report also showed
marked tumor reduction and even improvement in the patient’s
panhypopituitarism (16). A publication shows that a 35-year-old
man also had his tumor reduced in size by 95% over 21 months
without any side effects (17). One patient had a complete response
over 2 years (18). Patients can also be kept on this treatment for
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TABLE 1 Timeline of patient’s clinical history.

Date Clinical

May 2022 Bilateral hemianopsia

Radiological

Brain MRI showing a suprasellar mass

10.3389/fonc.2024.1464362

Treatment

Endoscopic resection of craniopharyngioma with
pathology being indeterminant

September 2022 Bilateral hemianopsia

Brain MRI showing a mass resembling
a craniopharyngioma

Endoscopic resection of craniopharyngioma with
pathology showing papillary craniopharyngioma, CNS
WHO grade 1 with a BRAF V600E mutation

June 2023 Bilateral hemianopsia

Brain MRI showing recurrence of
the craniopharyngioma

Patient is started on dabrafenib and trametinib

August 2023 Bilateral hemianopsia worsening

September 2023 Stable bilateral hemianopsia Not available

October 2024 Stable bilateral hemianopsia Not available

Brain MRI showing slight increase in
the size of the craniopharyngioma

Third revision endonasal resection with residual
mass remaining

Resumed dabrafenib and trametinib

Continuing dabrafenib and trametinib

more than 2 years especially since one case report showed that the
patient continued to have clinical improvement 2 years after
starting the dabrafenib and trametinib (19).

Since the tumors are benign in nature, targeting them with
surgery and radiation can often lead to more morbidity than
necessary. A summary of various studies pertaining to treatment
of BRAF mutated craniopharyngiomas can be found in Table 2. If
there was a way to introduce targeted treatment with BRAF and
MEK inhibitors early on as neoadjuvant treatment, that could
potentially reduce the morbidity from ensuing surgery and
radiation (20). One case report showed that a 39-year old with a
BRAF V600E mutated craniopharyngioma first received
neoadjuvant dabrafenib and trametinib, then received definitive
radiosurgery. The authors theorize that neoadjuvant targeted
treatment could take patients who are poor surgical candidates
and turn them into a better surgical candidate if the original tumor
size shrinks (21).

Data are stronger regarding the vemurafenib and cobimetinib
combination. A recent phase 2 study was done with 16 patients who
had BRAF V600E mutations. BRAF/MEK inhibitor combination with
vemurafenib and cobimetinib was administered in 28-day cycles. Fifteen
out of those 16 patients had a durable objective partial response or
better. The median reduction of tumor was 91%. Progression-free
survival at 12 months was 87% and at 24 months 58%. The median
number of cycles was eight cycles. Notable adverse events were rashes,
hyperglycemia, and dehydration (9). Some patients have more pyrexia
on dabrafenib and trametinib, and thus, switching over to vemurafenib
and cobimetinib may be a better option (22). Our patient had pyrexia
early with dabrafenib and trametinib, and thus, we may switch him over
to vemurafenib and cobimetinib if it persists as a problem.

Regarding this patient’s case specifically, he was treated with surgery
multiple times before he started on targeted treatment with dabrafenib
and trametinib. The patient himself remarked on the challenges of
recovering from surgery multiple times. This also had a considerable

TABLE 2 Literature review with primary results of cases analyzed for this manuscript.

Studies Demographics Context Dosage

Brastianos et al. 39-Year-old male Stage IV Dabrafenib 150 mg BID,
trametinib 2 mg BID

Roque et al. 47-Year-old female Unresectable Dabrafenib 150 mg BID,

tumor proved
refractory
to radiation

trametinib 2 mg BID

Primary result

Combination BRAF and MEK inhibition reduced the tumor by 85%
after 35 days

Combination BRAF and MEK inhibition reduced the tumor by more
than 75% by 5 months; however, the patient had
permanent panhypopituitarism

35-Year-old male Post
subtotal resection

Nussbaum et al.

Dabrafenib 75 mg BID,
trametinib 2 mg BID

Combination BRAF and MEK inhibition reduced tumor by 95% over
21 months

Wu et al. 60-Year-old female Post subtotal Dabrafenib 150 mg BID, Combination BRAF and MEK inhibition in the 60-year-old female leads
and 60-year- resection for trametinib 2 mg BID to a complete response for 2 years; in the male, the same combination
old male both cases showed a 20% reduction in tumor size over 1 month

Rao et al. 35-Year-old male Post Dabrafenib 150 mg BID Single-agent BRAF inhibition led to a continued response over 2 years;

subtotal resection however, patient had a remnant of panhypopituitarism

Khaddour et al. 39-Year-old male Post Dabrafenib 150 mg BID, Combination BRAF and MEK inhibition showed a 70% tumor

subtotal resection | trametinib 2 mg BID reduction at 9 months; patient has been in remission for 2 years
Brastianos et al. 16 Total patients NA Vemurafenib 960 mg BID Median reduction in volume of tumor was 91% over 22 months. PFS

for 28 days, cobimetinib 60
mg daily for 21 days

was 87% at 12 months and 58% at 24 months

NA, Not available.
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effect on his quality of life. An argument could be made that the patient
could have started on targeted treatment with dabrafenib and trametinib
in the neoadjuvant setting before surgery, to perhaps make surgery a one-
time event as opposed to multiple surgeries being necessary. Neoadjuvant
dabrafenib and trametinib as a neoadjuvant could have reduced tumor
volume leading to a less morbid surgery. When the patient was finally
started on the dabrafenib and trametinib, one of the limitations was the
ability to only assess the patient clinically and not with more frequent
imaging. For example, the patient started on targeted treatment and
clinically improved for 2 months before he felt that his vision was getting
worse. It could have been beneficial to see what a brain MRI would have
shown after 2 months of treatment, but a brain MRI would not have
been approved by his insurance. Likewise, the patient had surgery after
only 2 months of being treated with targeted therapy and resumed on
targeted therapy after this surgery. The question could be asked if the
patient is in remission because of the targeted treatment or the surgery.
Limited publications are available discussing dabrafenib and trametinib
in the neoadjuvant setting. Ultimately, more research is required to
address this paradigm of using targeted treatment as a neoadjuvant
treatment and then deciding whether or not the patient even needs
surgery or radiation.
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