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DROPPED HEAD SYNDROME: REPORT OF
THREE CASES DURING TREATMENT WITH A
MEK INHIBITOR

(a8

The MAPK (mitogen-activated protein kinase) ki-
nase (MEK1/2) signal transduction cascade plays a
central role in the regulation of many cellular pro-
cesses. Selumetinib (AZD6244, ARRY-142886), a
selective non-ATP competitive small-molecule in-
hibitor of MEK1/2," has been used in clinical trials
for various solid tumors. The most common adverse
effects include dermatitis acneiform, diarrhea, nau-
sea, and peripheral edema,? with the most common
being dermatologic side effects, possibly related to
the inhibitory effect of selumetinib on MEK1/2, a
component of epidermal growth factor receptor
(EGFR) pathway.® We describe 3 patients treated
with selumetinib as part of an institutional review
board—approved uveal melanoma monotherapy clin-
ical trial (NCT01143402) who developed dropped

head syndrome.

Case reports. Case 1. A 71-year-old woman with
choroidal melanoma metastatic to the lung and
breast was started on selumetinib (75 mg twice daily)
in September 2010. In October she experienced pain
and stiffness in the neck and shoulders, followed by
neck extensor weakness. On examination, the neck
extensor strength was 2/5. Creatine phosphokinase
(CPK) was 402 units/L (normal range 38-174
units/L) and erythrocyte sedimentation rate (ESR)
was 55 mm/hour (normal 0—-20 mm/hour). EMG
demonstrated mild axonal sensorimotor polyneurop-
athy and myopathic changes in the left biceps and
cervical paraspinal muscles. MRI of the cervical spine
showed disk bulging at C4/5 and C5/6 without ab-
normal signal changes or enhancement in the neck
muscles. '*F-fluorodeoxyglucose PET (FDG-PET)

scan was significant for intense uptake in the poste-

rior neck muscles (figure, A and B). Selumetinib was
discontinued with full recovery of neck extensor
strength and normalization of the CPK approxi-
mately 1 month later.

Case 2. A 76-year-old woman with uveal mela-
noma arising from the ciliary body with liver metas-
tases was started on selumetinib in April 2011. One
month later, she developed pain in the right occipital
and posterior neck after a fall. The pain ultimately
resolved; however, she then developed neck extensor
weakness a few days later. On examination, strength
of the sternocleidomastoid and trapezius muscles
were 4+/5, neck extensors 3—/5, and neck flexors
4/5. EMG showed myopathic units in cervical para-
spinal muscles. MRI of the cervical spine only dem-
onstrated moderate degenerative spondylosis. PET
scan was significant for intense uptake in the muscles
of the shoulder girdle and posterior neck (figure, C
and D). Serum CPK was 335 units/L and the ESR
was 38 mm/hour. The patient was initiated on pred-
nisone 60 mg for 1 week and subsequently tapered
off while selumetinib was continued. Despite the ste-
roid, neck weakness persisted and later resolved after
stopping selumetinib.

Case 3. A 73-year-old man with uveal melanoma
with lung metastases was initiated on selumetinib in
August 2011. Within weeks he developed neck sore-
ness extending to both shoulders, followed by diffi-
culty lifting his head. On examination, neck
extensors were 4—/5 with easy fatigability. The ster-
nocleidomastoid and trapezius muscles were 5—/5
bilaterally, with other muscles intact. CPK was 857
units/L (figure, E). Selumetinib was stopped and a
muscle biopsy of the right trapezius was performed
10 days later, showing abnormal fiber size variation
and rare myofibers with regenerative changes. There
was no evidence of inflammation, denervation, me-

tastasis, or mitochondrial abnormalities. The neck
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[ Figure Imaging
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Days after starting selumetinib

18F-FDG-PET from case 1 (A, B), case 2 (C, D), and case 3 (E) demonstrated increased FDG uptake in neck extensors and
trapezius as indicated by the arrows. (F) Serum creatine phosphokinase (CPK) level of case 3: the arrow indicates the day of
stopping selumetinib and the dashed line indicates the upper limit of the normal value.

muscle weakness resolved approximately 2 weeks af-
ter stopping selumetinib with normalization of CPK.

Discussion. Dropped head syndrome, an uncom-
mon progressive weakness of neck extensor muscles,
has been associated with various neurologic disor-
ders. The most commonly reported etiology is focal
myopathy. This syndrome was recently reported in a
phase I study in patients with advanced cancers
treated with PD-0325901, another MEK inhibitor.*
Our cases further demonstrated a possible link be-
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tween MEK inhibition and dropped head syndrome
which is clinically characterized by focal noninflam-
matory myopathy, moderately elevated serum CPK,
no response to corticosteroids, and a full recovery
after discontinuation of the offending agent.

An unusual finding in our patients was the increased
FDG uptake in the affected muscles on PET scan.
Nonmalignant, abnormal uptake of FDG in muscles
has been observed in patients with graft vs host disease—
associated polymyositis, dermatomyositis, and statin-
induced necrotizing myositis, but not in low-grade

© 2012 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.



myositis and inclusion body myositis.” MEK1/2
activation is an important upstream signal for fatty
acid uptake by skeletal muscles.® The energy fail-
ure due to selective inhibition of MEK1/2 by selu-
metinib might contribute to the neck extensor
weakness. The affected muscles increase glucose
uptake as an alternate energy source, which might
lead to the observed increased FDG uptake. Based
on these observations, a frequent neurologic exam-
ination with particular attention to assessment of
neck muscle strength might be warranted in pa-
tients treated with MEK inhibitors.
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Practicing Neurologists: Take Advantage of These
CMS Incentive Programs

Medicare Electronic Health Records (EHR) Incentive Program

The Medicare EHR Incentive Program provides incentive payments to eligible professionals, eligi-
ble hospitals, and critical access hospitals as they adopt, implement, upgrade or demonstrate mean-
ingful use of certified EHR technology. Through successful reporting over a five-year period,
neurologists are eligible for up to $44,000 through the Medicare incentive program. To earn the
maximum incentive amount, eligible professionals must begin demonstrating meaningful use by
October 3, 2012. Learn more at www.aan.com/go/practice/pay/ebr.

Medicare Electronic Prescribing (eRx) Incentive Program

The Medicare eRx Incentive Program provides eligible professionals who are successful electronic
prescribers a 1% incentive for meeting reporting requirements during the 2012 calendar year. To be
eligible, physicians must have adopted a “qualified” eRx system in order to be able to report the eRx
measure. This program has also begun assessing payment adjustments for eligible professionals who
have not yet begun participation in the program. Learn more at www.aan.com/go/practice/pay/eRx.

Physician Quality Reporting System (PQRS)

The Physician Quality Reporting System provides an incentive payment for eligible professionals
who satisfactorily report data on quality measures for covered professional services furnished to
Medicare beneficiaries. Eligible professionals who report successfully in the 2012 PQRS Incen-
tive Program are eligible to receive a 0.5% bonus payment on their total estimated Medicare
Part B Physician Fee Schedule allowed charges for covered professional services. Learn more at
www.aan.com/golpractice/pay/pqrs.
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