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[ } This icon represents the patient’s case. Each paragraph that follows represents the discussant’s thoughts.
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1 A 69-year-old woman presented to the clinic with pain
— in the right great toe lasting several days. She was pre-
scribed colchicine and indomethacin empirically for gout.
She took one tablet of colchicine (0.6 mg) every hour until
her stools became loose after the eighth tablet. Her toe
pain resolved, but two days later she developed bilateral
lower extremity pruritus and paresthesia and presented to
the emergency department (ED). On physical examination,
no rash, weakness, or sensory deficits were observed, and
she was able to ambulate without assistance. Her patellar
reflexes were normal. The complete blood count was nota-
ble for an absolute lymphocyte count of 6,120/pL (normal:
1,100-4,800), and the comprehensive metabolic panel was
normal. Serum creatine kinase (CK) was 341 U/L (normal:
24-170) and uric acid 7.7 mg/dL (normal: 2.4-6.4). Her lower
extremity symptoms were attributed to colchicine, which
was discontinued. She was prescribed diphenhydramine
and discharged home.

Monoarthritis of the hallux is the classic manifestation of gout,
although other considerations include pseudogout, sesamoid-
itis, and trauma. The typical side effects of colchicine include
diarrhea and myositis. Colchicine-induced muscle injury often
results in a modest elevation of CK levels and is associated
with myalgia.

Paresthesia is defined as abnormal sensory symptoms that
most commonly localize to the peripheral nerves or spinal
cord. Acute neuropathies or myelopathies might result from
vasculitis, heavy metal toxicity, vitamin deficiencies, and para-
neoplastic neurologic syndromes. The normal motor, sensory,
and reflex examination, however, make these unlikely.

The neuro-anatomic localization of pruritus is poorly under-
stood but is proposed to include peripheral nerves, spinotha-

*Corresponding Author: Reza Manesh, MD; E-mail: rsedigh1@jhmi.edu Tele-
phone: 412-708-6944;

Additional Supporting Information may be found in the online version of this
article.

Received: May 29, 2018; Revised: September 28, 2018;
Accepted: October 2, 2018

© 2019 Society of Hospital Medicine DOI 10.12788/jhm.3103

An Official Publication of the Society of Hospital Medicine

lamic tracts, and thalami. Acute pruritus (lasting <é weeks)
typically results from a primary dermatologic process such
as a drug reaction, eczema, or xerosis. Less common causes
include uremia, cholestasis, and thyroid disease. Pruritus can
also be seen with malignancy, most commonly hematologic or
paraneoplastic syndromes, or with connective tissue diseases.
At this stage, it is unclear whether her pruritus and paresthesia
are part of a unifying disease process.

r_} Five days later she re-presented to the ED with nausea
— and emesis after eating at a restaurant. Her symptoms
improved with intravenous fluids, and she was discharged.
Four days later she returned with difficulty ambulating, bi-
lateral leg cramping, and continued pruritus and paresthe-
sia. The chemistry panel was normal except for a potassium
level of 2.6 mmol/L and a bicarbonate level of 32 mmol/L.
She was admitted to the hospital because of severe hypoka-
lemia and impaired ability to ambulate. Her potassium was
replenished. Her CK was elevated (3,551 U/L on hospital
day 7). She was given cyclobenzaprine, gabapentin, oxyco-
done, acetaminophen, and prednisone (40 mg); her cramp-
ing only mildly improved, and she remained unable to walk.
On hospital day five she had visual hallucinations and confu-
sion, which did not resolve with administration of haloperi-
dol; a head CT was unremarkable. On hospital day eight the
patient, with her family’s support, left the hospital and pre-
sented to a different ED for a second opinion.

Difficulty ambulating often results from weakness, sensory im-
pairment, cerebellar ataxia, extrapyramidal dysfunction (eg,
parkinsonism), and pain. In this patient, leg cramping suggests
pain or true weakness due to a myopathic process as a con-
tributing factor. Symptoms of muscle disease include cramps,
myalgia, and difficulty walking. Causes of elevated CK and
myalgia include inflammatory myopathies, endocrinopathies,
drugs, infections, and electrolyte abnormalities (eg, hypoka-
lemia). Her age and acuity of presentation decrease the like-
lihood of a metabolic myopathy due to a disorder of glyco-
gen storage, lipid metabolism, or mitochondrial function. Her
hypokalemic metabolic alkalosis likely resulted from vomiting.
Hypokalemic periodic paralysis is unlikely as exacerbations
typically only last hours to days. As such, her difficulty ambu-
lating, muscle cramps, and elevated CK strongly support a
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primary myopathic disorder, although additional information
regarding the neurologic examination is still required.

Acute changes in mental status without corresponding
changes in cranial nerve, motor, or sensory function are com-
mon in the hospital setting and frequently relate to delirium,
which is the most likely explanation for her confusion. Her age
and exposure to muscle relaxants, opiates, and corticosteroids
increase her risk considerably. Other possible explanations for
isolated changes in mental status include nonconvulsive sei-
zures, central nervous system (CNS) infection, and strokes that
involve the thalamus, nondominant parietal lobe, and reticular
activating system. A shower of emboli resulting in small multi-
focal strokes can have the same effect.

r_} She was re-evaluated by her new providers. Her only

— prior medical history was hypertension, which was
treated at home with atenolol and amlodipine. She had emi-
grated from Nigeria to the US many years prior. She occa-
sionally consumed alcohol and never smoked tobacco or
used illicit drugs. She was unsure if she had received a teta-
nus booster in the past 10 years.

On physical examination, her temperature was 36°C, blood
pressure 149/70 mm Hg, pulse 56 beats per minute, respira-
tory rate 18 breaths per minute, and oxygen saturation 98%
on ambient air. She was diaphoretic and appeared anxious,
grabbing both bedrails out of fear of falling. Cardiovascular,
pulmonary, abdominal, and skin examinations were normal.
She was alert and oriented to her identity, her location, and
the time. Cranial nerves Il to Xll were normal. Tone was nor-
mal in her upper extremities but markedly increased in her
lower extremities and back. There were spontaneous and
stimulus-induced painful spasms, predominantly involving
her axial muscles and distal lower extremities. Muscle bulk
was normal. Strength was normal in the upper extremities
and could not be assessed in the lower extremities due to
rigidity. Reflexes were 2+ and symmetric throughout with
downgoing toes on Babinski testing. A sensory examination
was normal. Gait could not be tested because of the severe
muscle spasms. The patient was admitted to the hospital.

Localized muscle spasms may be caused by muscle overuse,
but more generalized spasms are associated with systemic
diseases such as electrolyte disturbances, toxidromes, teta-
nus, peripheral nerve hyperexcitability syndromes (including
Isaacs syndrome and Morvan syndrome), or stiff person syn-
drome (SPS). Hypokalemia is unlikely the cause as its correc-
tion did not improve her symptoms. Although tetanus is rare
in the United States, it remains endemic in the developing
world and can cause focal as well as generalized stimulus-in-
duced spasms. The patient should be asked about potential
exposure to Clostridium tetani infection, such as incurring a
puncture wound. It is also important to consider neuroleptic
malignant syndrome and serotonin syndrome, which can cause
confusion, elevated CK, and increased muscle tone. Her confu-
sion, however, was transient and the elevated CK preceded the
administration of haloperidol.
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SPS and progressive encephalomyelitis with rigidity and

myoclonus (PERM) provide better explanations for her presen-
tation. Both diseases cause severe spasms, impaired ambula-
tion, and stiffness. They differ in their acuity of onset, accom-
panying symptoms, antibody associations, and responses to
treatment. The rapid onset, paresthesia, and confusion seen
in this patient are atypical of SPS. SPS usually presents with
subacute-to-chronic stiffness or soreness of muscles in the
back and lower extremities, followed by the upper extremities.
Rigidity, stimulation-provoked spasms, hyperlordosis, and dif-
ficulty ambulating are typically later-stage findings. Her rapid
escalation of symptoms is more consistent with PERM, which
is often more acute and progressive than typical SPS; however,
unlike this patient, PERM commonly causes widespread CNS
dysfunction, including persistent encephalopathy, cranial neu-
ropathies, hyperreflexia, and autonomic instability. Both are
rare diagnoses that can manifest as a paraneoplastic neuro-
logic syndrome.
r_} Blood tests showed a leukocyte count of 17,350/uL,
— neutrophils 8,720/puL (normal: 1,500-7,800), lympho-
cytes 6,130/puL, hemoglobin 11.3 g/dL, and platelets 231,000/
pL. The basic metabolic panel was normal. Serum total pro-
tein was 6.7 g/dL with albumin 3.5 g/dL. Aspartate amino-
transferase (AST) was 94 U/L (normal: 0-31), alanine amino-
transferase (ALT) 56 U/L (normal: 0-31), alkaline phosphatase
45 U/L, and total bilirubin 1.1 mg/dL. Vitamin B12 was 868
pg/mL. Hemoglobin A1c and thyrotropin levels were normal.
Creatine kinase was 3,757 U/L and lactate dehydrogenase
(LDH) 435 U/L (normal: 122-220). The syphilis treponemal test
and hepatitis B surface antigen were negative. HIV and hep-
atitis C antibodies were nonreactive. The anti-nuclear anti-
body screen was negative and complement C3 and C4 were
normal.

Neutrophilia likely reflects glucocorticoid-induced demargina-
tion, as opposed to an infectious process, given the temporal
association with steroid administration. Persistent mild lym-
phocytosis is nonspecific but more likely to reflect a reactive
rather than a clonal process. Elevated LDH and CK, as well as a
greater increase of AST relative to ALT, suggest muscle injury,
although mild concomitant hepatic injury cannot be excluded.
Normal or negative serum studies for TSH, HIV, ANA, peripher-
al blood smear, and creatinine eliminate many of the systemic
causes of her pruritus, but malignancy and associated parane-
oplastic etiologies remain considerations.

The initial work-up for SPS includes electromyography (EMG)
which would show spontaneous muscle activity. Her poorly lo-
calized sensory abnormalities, transient vestibular symptoms,
and confusion warrant an MRI of the brain and spine to eval-
uate for inflammation (eg, encephalomyelitis), which could be
consistent with PERM.

r_} An MRI of the brain and cervicothoracic spine without
— contrast was significantly limited by motion artifact but
without obvious intracranial or cord signal abnormalities.
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FIG 1. Chest CT with contrast showed a 3.9 x 8.0 x 7.0 cm anterior mediastinal mass (Panel A, asterixis), which shrunk to 1.7 x 6.5 x 5.2 cm after chemotherapy (Panel
B, asterixis).

Electromyography demonstrated spontaneous muscle activi-
ty in both lower extremities with co-contraction of agonist
and antagonist muscles (hamstrings and quadriceps as well
as medial gastrocnemius and tibialis anterior). Sensory and
motor nerve conductions were normal. Cerebral spinal fluid
(CSF) contained six leukocytes (96% lymphocytes) and three
red blood cells per microliter; glucose was 67 mg/dL and pro-
tein 24 mg/dL. There were two oligoclonal bands unique to
the CSF. Cytology was negative for malignant cells.

The EMG narrows the differential diagnosis considerably.
Co-contraction of opposing flexor and extensor groups (with
predominance of extensors) on EMG is a diagnostic criteri-
on for SPS and explains the myalgia and elevated CK. Her
normal MRI studies effectively ruled out any focal lesion
and did not show signs of encephalitis. Oligoclonal bands
in the CSF are a sensitive marker of intrathecal inflamma-
tion, although not specific to one diagnosis. The mildly el-
evated cell count also supports CNS inflammation. In the
setting of a lymphocytic pleocytosis and unique oligoclonal
bands, it is important to consider infectious, neoplastic, au-
toimmune, and paraneoplastic causes of neuroinflammatory
disorders.

Serum analyses, including antiglutamic acid decarboxylase
65 (GAD65) antibody and anti-amphiphysin antibody, should
be ordered. The anti-GAD65 antibody is most commonly ele-
vated in the setting of autoimmune diabetes mellitus; the titer,
however, is usually dramatically higher in SPS. The CSF titer of
anti-GAD65 antibodies is more specific than the serum titer for
SPS. Antibodies against amphiphysin are typically elevated in
paraneoplastic SPS, and anti-glycine receptor antibodies are
associated with PERM, which commonly does not have elevat-
ed anti-GADé5 antibodies.

The serum GADG65 antibody level was greater than

265,000 x 103 [U/pL (normal <5,000), and the CSF level
was 11.2 nmol/L (normal: <0.02). Serum amphiphysin anti-
body testing was negative.
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Significantly elevated serum and CSF anti-GAD65 antibody
levels are highly suggestive of SPS. Stiff person syndrome with
rapidly progressive clinical symptoms raises the concern of a
paraneoplastic neurologic syndrome. Although anti-amphiph-
ysin antibody — the antibody classically associated with breast
cancer and SPS —was negative, anti-GAD65 antibody has been
implicated in paraneoplastic SPS with thymoma, lymphoma,
and thyroid carcinoma. Paraneoplastic neurologic syndrome
can predate a detectable malignancy by several years. As SPS
and lymphoma are associated with pruritus and lymphocyto-
sis, imaging is indicated to search for malignancy. Antiglycine
receptor antibody, associated with PERM, is not routinely avail-
able commercially.

Computed tomography of the chest, abdomen, and pel-
vis with intravenous contrast revealed a 3.9 x 8.0 x 7.0
cm anterior mediastinal mass (Figure 1, Panel A). Biopsy of
the mass demonstrated a thymoma. Given that the patient
exhibited no further signs of CNS involvement, her initial
transiently altered mental status was attributed to opioids
and steroids. As she did not meet the clinical criteria for
PERM, testing of antiglycine antibodies was not pursued.
She received scheduled baclofen and diazepam with as
needed cyclobenzaprine for continued muscle spasms.
Over the next several days, her stiffness, spasms, and
myoclonic jerks slowly improved, and she was able to at-
tempt physical therapy (Appendix Video 1; https://youtu.
be/d0gLpTgqgaCs). She subsequently received intravenous
immunoglobulin (IVIG) with further improvement. After five
months of scheduled diazepam and baclofen, she was able
to ambulate with minimal assistance (Appendix Video 2;
https://youtu.be/I00i638u000). Given the absence of safe
tissue planes for resection, the patient received neoadju-
vant chemotherapy with four cycles of cyclophosphamide,
doxorubicin, and cisplatin. Tumor size decreased to 1.7 x
6.5 x 5.2 cm (Figure 1, Panel B), and she subsequently un-
derwent resection (Figure 2). Pathological analysis demon-
strated a type B1 thymoma.
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FIG 2. Surgical resection revealed a 2.1 x 7.0 x 7.9 cm firm mass (short stitch
denotes apex of the thymus; long stitch denotes the lateral aspect).

COMMENTARY

SPS is a condition of muscle stiffness and spasticity. Diagnosis
is difficult and often delayed due to its rarity, with an approxi-
mate prevalence of one to two cases per million people.’ SPS
typically occurs in middle age, and women are diagnosed
twice as often as men. Classic SPS is characterized by axial
and limb muscle stiffness, episodic spasms precipitated by
tactile or auditory stimuli, continuous motor unit activity in
agonist and antagonist muscles on EMG, high-titer antibody
to GAD65 or amphiphysin, and the absence of an alternate
diagnosis.? Variant syndromes have been described, includ-
ing a milder variant limited to the limbs, a severe variant with
brainstem and spinal cord involvement, and a paraneoplastic
variant.® This patient’s clinical presentation, EMG findings,
and extraordinarily high anti-GAD titers in the serum and CSF
were diagnostic of SPS.

The pathophysiology of SPS is associated with autoantibod-
ies targeting proteins such as GAD65, amphiphysin, gephyrin,
and GABA, receptor-associated protein (GABARAP). These
proteins are critical to gamma-aminobutyric acid (GABA) sig-
naling, the primary inhibitory neurotransmitter pathway in the
CNS (Figure 3).* The formation of GABA from glutamate is
catalyzed by GAD65. Gamma-aminobutyric acid is loaded into
secretory vesicles, and amphiphysin facilitates vesicle recycling
from the synaptic space.’ In the postsynaptic neuron, GABA
binds the GABA, receptor, leading to neuronal hyperpolariza-
tion and resistance to excitation. The GABA, receptor is clus-
tered on the plasma membrane through a scaffold formed by
gephyrin. GABARAP facilitates this clustering, in part by linking
GABA, receptors and gephyrin.® Autoantibodies to these pro-
teins may be pathogenic; however, the direct effects on their
targets are unclear. The end result is decreased GABAergic
activity, leading to continuous activation of opposing muscle
groups. The resulting stiffness is characteristic of this disorder.
Colchicine is known to antagonize GABA, receptor signaling,
and this may have brought the underlying diagnosis of SPS to
clinical attention.”®
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FIG 3. The primary inhibitory neurotransmitter, gamma-aminobutyric acid
(GABA), is produced from glutamate in a reaction catalyzed by glutamic acid
decarboxylase (GAD). GABA is loaded into secretory vesicles for release into
the synaptic space through fusion of the vesicles with the plasma membrane.
Amphiphysin, gephyrin, GABAA receptor-associated protein (GABARAP), and
glycine receptors are important to this signal transduction pathway.

Symptomatic treatment of SPS targets the GABAergic sys-
tem. Typically, high doses of scheduled benzodiazepines’
and baclofen' are necessary. When symptoms are not con-
trolled by GABAergic drugs, immunosuppression with corti-
costeroids and IVIG has been used, as have plasmapheresis
and rituximab.” The efficacy of the latter, however, was not
supported by a randomized, placebo-controlled trial.”? This
patient experienced significant improvement with benzodi-
azepines, baclofen, IVIG, and neoadjuvant chemotherapy
prior to thymoma resection. The pruritus, paresthesia, and
lymphocytosis also resolved with medical therapy. Interest-
ingly, GABA signaling suppresses itch, suggesting that loss of
GABA, signaling may have contributed to the development
of pruritus.

SPS occasionally occurs as a paraneoplastic neurologic
syndrome. Breast cancer is the most commonly associated
malignancy, although associations between thymomas and
SPS™ with anti-GADS65 antibodies' have also been described.
The presentation of thymomas is variable, with approximately
one-third discovered incidentally on imaging, one-third pro-
ducing symptoms of local compression, and one-third identi-
fied in the setting of another syndrome, most commonly my-
asthenia gravis. In addition to myasthenia gravis, thymomas
have been associated with conditions such as hypogamma-
globulinemia, pure red cell aplasia, and agranulocytosis. Stiff
person syndrome is a known, albeit infrequently associated,
condition.™

A critical step in arriving at the relevant differential diagnosis
requires correctly framing the patient’s case.” The treatment
team’s initial frame was “a 69-year-old woman with weakness
and elevated CK,” which prioritized causes of weakness and
myositis. Stiff person syndrome does not cause weakness, but
rather impaired movement from marked stiffness and spasms.
The patient’s elevated CK was a result of continual muscle con-
tractions. The physical exam and lack of motor deficit on EMG
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led the treatment team to reframe as “a 69-year-old woman

with severe stiffness and spasms.” Egad! This correct frame
was the key to diagnosis and confirmed by EMG and GADé5
antibody testing.

KEY LEARNING POINTS

Classic SPS is characterized by axial and limb muscle stiffness,
episodic spasms precipitated by tactile or auditory stimuli, con-
tinuous motor unit activity in agonist and antagonist muscles
on EMG, and high-titer antibody to GAD65 or amphiphysin.
SPS typically occurs in middle age, and women are diag-
nosed twice as often as men.

Symptomatic treatment of SPS targets the GABAergic sys-
tem. Typically, high doses of scheduled benzodiazepines
and baclofen are necessary.

SPS occasionally occurs as a paraneoplastic neurologic syn-
drome, most commonly in association with breast cancer.
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Appendix Video 1: This video was taken during a physical therapy session after

1 week of scheduled benzodiazepine and 2 days of intravenous immunoglob-

ulin. It was difficult for the patient to stand without assistance due to severe
stiffness. (https://youtu.be/dOgLpTgqgaCs)

Appendix Video 2: This video was taken 5 months after scheduled diazepam
and baclofen, and 1 week prior to thymectomy. (https://youtu.be/I00i638u000)
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