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Brachial amyotrophic diplegia associated with
a novel SOD1 mutation (L106P)
P. Valentino, MD; F.L. Conforti, PhD; D. Pirritano, MD;
R. Nisticò, MD; R. Mazzei, PhD; A. Patitucci, PhD;
T. Sprovieri, PhD; A.L. Gabriele, PhD; M. Muglia, PhD;
A. Clodomiro, MD; A. Gambardella, MD; M. Zappia, MD; and
A. Quattrone, MD

Brachial amyotrophic diplegia (BAD) is a subtype of sporadic
lower motor neuron disease (LMND) presenting with adult onset,
mainly in men, and remaining largely restricted to proximal arm
and shoulder girdle muscles without involvement of the lower
limbs or appearance of pyramidal signs.1,2 Mutations in the cop-
per/zinc superoxide dismutase (SOD1) gene have been described
in familial cases of ALS and occurring in sporadic cases of ALS,3-4

but not in patients with BAD. We describe here a patient with
BAD syndrome associated with a novel SOD1 mutation.

Case report. A 77-year-old man was referred to our clinic for a
12-month history of bilateral painless arm weakness and wasting.

The patient did not have a history of diabetes. Weakness began in
the left arm and progressed to the proximal right arm 2 months
later. Family history was unremarkable for neuromuscular disor-
ders and entrapment neuropathies. There were no symptoms in
the lower limbs or sphincter disturbances. Neurologic examination
showed a peculiar posture of the “man in the barrel” with both
hands hanging loosely at his sides (figure). Severe atrophy and

weakness of both upper limb muscles were present, mainly in
proximal areas (Medical Research Council score 1/5 for shoulder
abductor and flexor muscles, supraspinatus, infraspinatus, del-
toid, biceps brachii, and pectoralis major; 2/5 for elbow extensor,
flexor, and wrist extensor muscles; 3/5 for wrist flexor and hand
muscles). There was no atrophy or weakness in the bulbar or neck
muscles or in the lower limbs and no scapular winging. Fascicula-
tions were evident only in the upper limb muscles. Tendon re-
flexes were absent in the upper limbs and normal at the knees
and ankles. Plantar responses were flexor. Sensory examination
was normal, and no other neurologic signs were found. Needle
electromyography showed denervation potentials with reduced re-
cruitment in all upper limb muscles but normal facial, tongue,
neck, and lower limb muscles. Nerve conduction studies in the
upper limbs showed lower amplitude of compound muscle action
potentials of the median, ulnar, and radial nerves, bilaterally,
with normal motor and sensory nerve conduction velocities and
without evident conduction blocks. Nerve conduction studies in
the lower limbs were normal. A wide screening was otherwise
normal, including brain and spinal cord MR images, CSF exami-

nation, and blood studies (cell counts, erythrocyte sedimentation
rate, immunoelectrophoresis, creatine kinase, vitamin B12,
�-hexosaminidase, thyroid function, research for tumor markers,
antinuclear antibodies, anti-GM1 and anti-asialo GM1 antibod-
ies). Genetic testing for mutations in the survival motor neuron
gene (exons 7 and 8) and for X-linked spinobulbar muscular atro-
phy was negative. Direct sequencing of the five exons of SOD1
gene revealed a heterozygous substitution T to C in exon 4 at
position 1,126 (see figure E-1 on the Neurology Web site at www.
neurology.org) that caused an amino acid change at codon 106
(leucine to proline, L106P). This mutation was not found in 150
normal control subjects from southern Italy or in the patient’s
asymptomatic daughter, age 45. The clinical conditions of the
patient remained stable over the following 18 months, and no

Additional material related to this article can be found on the Neurology
Web site. Go to www.neurology.org and scroll down the Table of Con-
tents for the April 26 issue to find the title link for this article.

Figure. A 77-year-old man had a 12-month history of bilateral painless arm weakness and wasting. Neurologic exami-
nation showed a peculiar posture of the “man in the barrel” with both hands hanging loosely at his sides.
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further progression of the disease into areas other than the upper
limbs was evident.

Discussion. BAD syndrome is a form of LMND without
known genetic defects. Our patient had clinical and electrophysi-
ologic findings of BAD and a mutation in the SOD1 gene. Many
SOD1 mutations have been described in patients with both famil-
ial or sporadic ALS, spreading through the entire SOD1 coding or
noncoding regions.3-5 Although we cannot exclude that our patient
may further develop signs of ALS, our conclusion 30 months after
the onset of the disease confirmed an involvement restricted to the
upper limbs and without pyramidal tract dysfunction. The muta-
tion L106P identified in our patient has not been previously de-
scribed. A different amino acid substitution (leucine to valine) in
the same codon (L106V) has been reported in two families with
autosomal dominant ALS.6 The clinical characteristics of these
patients were similar to those reported in other cases of familial
ALS with SOD mutations. Of note, the patients with Leu106Val
substitution had an earlier age at onset than that observed in our
case. L106, an evolutionarily conserved residue among different
species, is the major hydrophobic plug for the end of the � barrel,
and L106 changes are expected to destabilize the subunit fold.7

Valine and proline mutants could have a different effect for main-
taining the �-barrel fold. Although valine at codon 106 might be
expected to alter hydrophobic packing interactions of the side
chain into the end of the � barrel, proline at codon 106 might be
expected to introduce restriction to the allowed backbone angles
along the polypeptide chain turn at one pole of the � barrel and
could also affect packing.
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Hirayama disease associated with a severe
rhythmic movement disorder involving neck
flexions
P.-Y. Jeannet, MD; T. Kuntzer, MD; T. Deonna, MD; and
E. Roulet-Perez, MD

Hirayama disease is a cervical myelopathy with teenage onset of
unilateral or asymmetric weakness and atrophy of intrinsic hand
and forearm muscles. It is initially progressive for several years
but eventually stabilizes.1,2 Its pathophysiology is still debated:
Most authors report evidence of dynamic cord compression during
neck flexion,1-4 but others disagree with this terminology.5

We report on a 10-year-old girl with Hirayama disease who,
since infancy, had had a severe and persistent nocturnal rhythmic
movement disorder with extreme repeated neck flexions caused by
body and head rocking in a prone position.

Case report. The girl had a 10-month history of difficulty
using her left hand while playing the clarinet and performing
gymnastics, increasing when her hand was cold. She had no his-
tory of trauma, pain, paresthesias, or symptoms referring to the
lower extremities and no family history of neurologic disease. On
examination, she was a prepubertal girl with height in the 75th
percentile. She had atrophy and weakness (Medical Research
Council grade 3 to 4/5) of the thenar, hypothenar, and interossei
muscle groups of the left hand and mild weakness of finger exten-
sion on the same side. There was no weakness more proximally or
in other limbs and no fasciculations. Sensory examination was
normal, and all deep tendon reflexes were present and symmetric.

Nerve conduction study in the upper limbs showed normal
motor nerve conduction velocity for ulnar (wrist to Erb point) and
median (wrist to elbow) nerves. Compound muscle action potential
amplitude was reduced on the left (right/left ulnar nerve � 13/0.7
mV, normal �5 mV; right/left median nerve � 9/2.5 mV, normal
�5 mV). Ulnar nerve F waves were absent on the left and normal
on the right. Orthodromic sensory nerve action potentials of the
right and left ulnar nerves were of normal amplitude (�8 �V).
Needle EMG showed a reduced interference pattern with polypha-
sic and high-amplitude motor unit potentials during voluntary
activity and fasciculation potentials at rest in the left flexor carpi
radialis and abductor pollicis brevis muscles. Standard cervical
spine MRI with contrast material and routine blood studies were
normal. MRI in neck flexion could not be obtained.

Several weeks later, the parents reported an unusual rocking

habit during sleep since infancy. They made a videotape of the
episodes showing the child in the prone position with knees flexed
under her torso and head down in her pillow, rocking back and
forth (one cycle lasting 1 to 2 seconds), flexing her neck violently
and repeatedly for approximately 15 minutes (figure). This oc-
curred every night, often several times in the same night. These
episodes were consistent with a rhythmic movement disorder
(RMD).6 We encouraged the family to wake the child each time she
started with the body rocking; the habit disappeared within 2
weeks and did not recur.

At the 3-year follow-up examination, there was no progression
of hand weakness or atrophy and no other symptoms. Some left-
hand atrophy persists with a mild improvement in strength.

Discussion. This case fulfills the requirements for the diagno-
sis of Hirayama disease.2 Its association with a severe motor ste-
reotypy affecting the neck suggests that the two are related.
RMDs with head and body rocking are a known variety of child-
hood parasomnia.6 However, the violent neck flexions and the late
persistence of the movements are unique in this case.

If Hirayama disease and the RMD are indeed related and if the
clinical syndrome is due to repeated microtraumas, why did our
patient become symptomatic in early teenage years while the stereo-
typy had been present since infancy? The occurrence of her symp-
toms corresponds to the beginning of the growth spurt in girls. It has
been hypothesized that a disproportionate shortening of the dorsal
roots accentuated during the juvenile growth spurt might explain the
timing of the onset of the condition.7 Hirayama disease is much more
frequent in males (17:1),2 and it may be that very unusual conditions
must occur for the disease to manifest in females.

This case is a striking “natural” model of the possible role of
neck flexion as a pathogenic factor in Hirayama disease and ar-
gues for repeated neck flexions as a possible mechanical or trau-
matic origin of the disease.
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A 35-year-old woman with uterine fibroids and
multiple embolic strokes
Arun Srivatsa, MD; Jeffrey Burdett, MD; and David Gill, MD

Paradoxical embolism remains an important cause of stroke in the
young. If a patent foramen ovale (PFO) is present, an intensive
search for the source of the thrombus is warranted. We report a
35-year-old woman with stroke, in whom the transesophageal
echocardiogram showed a patent foramen ovale. Further investi-
gation revealed thrombosis of the iliac veins adjacent to a mas-
sively enlarged fibroid uterus.

Case report. A previously healthy, right-handed, 35-year-old
woman was admitted to the emergency department with weak-
ness of her left arm and her left leg. These symptoms abruptly
began 4 hours before admission while she was going about her
usual daily activities. She had no sensory or visual changes, no
cardiac or pulmonary symptoms, and was not hypertensive or
diabetic. She denied cocaine use, trauma, prior deep vein throm-
bosis (DVT), or migraine. She had noted heavy menses for the
past 12 years and had been diagnosed with a uterine fibroid 3
years previously. She had declined treatment for this. Examina-
tion revealed left sided hemiparesis with the leg more affected
than the arm. There was slight left sided facial weakness. Cortical
sensation and other cranial nerves were normal. There were no

cerebellar signs, dysphasia, or neglect. There were no murmurs or
bruits and the cardiac rhythm was regular. The uterus was palpa-
ble midway between the umbilicus and symphysis pubis.

DWI of the brain showed a hyperintense signal in the distribu-
tion of the right anterior cerebral artery with involvement of the
ipsilateral middle cerebral territory as well (figure, A). The pa-
tient was started on aspirin and investigated for various causes of
stroke. Complete blood count, ESR, platelet count, prothrombin
time, and partial thromboplastin time were normal other than for
evidence of mild iron deficiency anemia. Lipid profile, Sickle test,
rapid plasma reagin for syphilis, lupus anticoagulant, urine drug
screen, protein C and S levels, activated protein C resistance,
antithrombin III, prothrombin gene, and factor V Leiden were all
normal. ANA titers, rheumatoid factor, and homocysteine levels
were normal. MRA of the cerebral and neck vessels and Doppler of
the carotids were normal. The only abnormality on the trans-
esophageal echocardiogram was a PFO with a maximum diameter
of 6 mm with a right to left shunt during Valsalva maneuver. The
atrial septum was aneurysmal. Doppler of the lower extremities
revealed no thrombus in the leg veins. MR venography revealed
bilateral internal iliac thrombi and compression of the common
iliac and inferior vena cava (figure, B) by the large uterus. A
heparin infusion was started and the patient was put on warfarin
with a goal of maintaining INR between 2.0 and 3.0. A Greenfield
filter was inserted in the inferior vena cava and catheter closure of

Figure. Instant photographs taken from parent’s video recording from the nocturnal head and body rocking, showing the
sequence of the stereotypy with extreme neck flexion. One full cycle of the rocking lasted 1 to 2 seconds. This was repeated
for as long as 15 minutes, often several times per night.

Figure. (A) Diffusion weighted imag-
ing of the brain showing acute infarcts
in the anterior and middle cerebral ar-
tery territories. (B) Magnetic resonance
venogram of the pelvis showing
thrombi in the right internal iliac vein.
The large fibroid uterus compresses the
veins.
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the PFO was scheduled. At the time of this report, she is recover-
ing well from her hemiparesis with regular occupational and phys-
ical therapy. She was started on GnRH analogues to decrease the
severity of her menses while on aspirin and warfarin. Elective
hysterectomy is planned after closure of the PFO.

Discussion. Principal causes of cerebral infarction in the
young include extracranial arterial dissection, cardioembolism, in-
herited thrombophilic disorders, hematologic and immunologic
disorders, migraine, drug abuse, premature atherosclerosis, preg-
nancy, and hormonal contraceptives.

However, extensive investigation for these conditions fre-
quently fails to find a cause for stroke: cryptogenic stroke. Crypto-
genic stroke is associated with PFO.1 An extensive search for the
source of embolus should be performed in a patient with a PFO.2

This would include imaging for pelvic vein thrombi if there are no
clots in the leg veins.

Uterine myomas can be associated with iliac vein thrombosis
and pulmonary embolism.3 In such cases, a large uterine myoma
compresses veins in the pelvis, and causes venous stasis and clot
formation. Previous patients were managed by anticoagulation
with IV heparin and the insertion of a Greenfield filter to prevent
the extension of the thrombus and further pulmonary embolism
during and after hysterectomy.3 GnRH analogues and progestins
have been used prior to surgery in order to reduce bleeding and
diminish the size of the fibroid.4 Our case is unusual in that a
uterine myoma caused multiple cerebral arterial territory infarcts

due to pelvic vein thrombosis and subsequent embolism through a
PFO. This emphasizes the need to consider pelvic processes in
atypical embolic stroke circumstances.5
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Reversal of warfarin-induced anticoagulation
with factor VIIa prior to rt-PA in acute stroke
A. Talkad, MD; M. Mathews, APN;
D. Honings, RN, CNRN, CCRC; J. Jahnel, RN; and
D. Wang, DO

Thrombolytics for stroke are contraindicated if a patient’s pro-
thrombin time (PT) is above 15. Recombinant factor VII (rVIIa)
has been approved for the rapid reversal of warfarin-induced co-
agulopathy. Since rVIIa can reverse coagulopathy quickly, it
might be useful to correct PT elevations in patients who are eligi-
ble for thrombolytics.

Case report. A 71-year-old, right-handed woman with a history
of left hemispheric ischemic stroke presented to our emergency de-
partment with new onset of left arm and leg weakness, facial droop,
visual field blurring, and dysarthria. The symptoms began initially
at 9:15 AM and en route to the hospital, she became quadriplegic.
Upon arrival, the patient was oriented and had mild dysarthria and
bilateral facial droop, left greater than right. Strength was 0/5 in all
extremities and deep tendon reflexes were 2� in the right limbs and
1� in the left. NIH Stroke Scale score was 20.

The patient’s previous ischemic stroke resulted in residual
right hemiparesis and mild facial drooping but she lived indepen-
dently despite her deficits. She had non-insulin-dependent diabe-
tes mellitus, congestive heart failure, and aortic and mitral valve
replacements. She was taking sotalol, metolazone, hydrochlorothi-
azide, spironolactone, furosemide, potassium supplement, digoxin,
isosorbide dinitrate, simvastatin, rosiglitazone, glyburide, and
warfarin 5 mg daily.

Noncontrast brain CT revealed old left hemispheric infarcts.
PT was 18.6 seconds (normal range 11.5 to 13.7), INR 2.2, and
PTT 32 seconds (normal range 25 to 37). Carotid ultrasound, once
the patient was stabilized, showed no significant stenosis.

Although the patient was within the temporal window for IV
rt-PA use, her elevated PT/INR excluded her from treatment. The
patient gave informed consent to reverse anticoagulation with
rVIIa (1.2 mg), which would then be followed by IV rt-PA 15
minutes later. IV rt-PA was started 135 minutes after symptom
onset and the patient was transferred to the neurology ICU.
Within 1 hour her strength on the left side improved markedly
and her speech was back to baseline. The NIH Stroke Scale score
was back to the pre-admission level of 5 the next morning. Base-
line and discharge modified Rankin scale was 2, whereas on ad-
mission it was 5. She was discharged home after 5 days once the
INR was 2.3. Noncontrast CT scan 1 month later revealed no new
infarcts and no evidence of intracranial hemorrhage.

Discussion. Recombinant FVIIa is used to treat bleeding dia-
theses, including hemophilia A and B, while also demonstrating

very low thrombotic effects.1 Factor VIIa forms a complex with
tissue factor (TF) in areas of endothelial damage. This complex
activates factor X (Xa), which catalyzes the formation of thrombin
from prothrombin to form the hemostatic plug. Factor VIIa also
functions independently of TF to stimulate the formation of factor
Xa, potentiating thrombin formation.2 To measure factor VII activ-
ity, the PT is most useful since it measures the activity of the
vitamin K-dependent cofactors inhibited by warfarin. Recombi-
nant VIIa directly stimulates the coagulation cascade and over-
comes the inhibition caused by warfarin. The rapidity of INR
reduction to � 1.5 has been reported to occur within 10 minutes.1

The conventional method of reversing warfarin anticoagulation
has been with vitamin K supplementation and fresh-frozen
plasma. In acute ischemic stroke, the major disadvantage of these
agents is the time required to reverse the anticoagulant effect. In
our case, we chose rVIIa for two major reasons. First, because of
the rapid onset of action, we were able to quickly decrease the
PT/INR to permit rt-PA administration. Secondly, the half-life of
rVIIa has been measured to be less than 3 hours,2 which is advan-
tageous since potential prolonged activation of the coagulation
cascade in ischemic stroke is unwanted.

The necessity to rapidly decrease the PT/INR to permit thrombo-
lytic use was the catalyst in our decision.3 The outcome was optimal
in regards to resolution of symptoms without any hemorrhagic or
thrombotic complications. Once optimal usage guidelines are estab-
lished, rVIIa may safely permit an increased number of patients to
benefit from thrombolytic therapy that would otherwise be excluded
due to elevated PT/INR. More data need to be collected to discern the
interaction between rVIIa and rt-PA, especially in regards to a theo-
retical, counteractive, prothrombotic effect of rVIIa on rt-PA. Addi-
tionally, there is also the need to evaluate whether rVIIa may
potentially reduce the hemorrhagic risk of rt-PA administration. Ei-
ther prospective studies or case series involving the concomitant use
of rVIIa and rt-PA should be undertaken.
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Severe anaphylactic reaction to glatiramer
acetate with specific IgE

H. Rauschka, MD; C. Farina, PhD; P. Sator, MD; S. Gudek, MD;
F. Breier, MD; and M. Schmidbauer, MD

Glatiramer acetate (GA, Copaxone) is approved for the treatment of
multiple sclerosis (MS). Given subcutaneously once daily it signifi-
cantly reduces the relapse rate.1 GA is a random mixture of synthetic
polypeptides composed of L-glutamic acid, L-lysine, L-alanine, and
L-tyrosine in a defined molar residue ratio of 0.14:0.34:0.43:0.09 with
an average molecular mass of 4,700 to 11,000 Da. The induction of
GA-reactive T-helper2 like regulatory cells seems to be relevant for
the clinical effects of GA.1 In addition to local adverse events at the
injection site, systemic adverse reactions are common. An immediate
post-injection systemic reaction (IPISR) is experienced at least once
in about 10% of patients. IPISR is characterized by flushing, chest
tightness, dyspnea, palpitations, and anxiety and always resolves
spontaneously without sequels within a few minutes.1 Although IP-
ISR clinically resembles anaphylaxis, its unpredictable and sporadic
nature does not suggest an allergic basis and the cause is unknown.1
In contrast, true systemic anaphylactic reactions are rare.2

According to the manufacturer (Aventis, Austria), 66 nonfatal
anaphylactic reactions in about 80,000 treated patients have been
reported worldwide. We present here a patient with systemic ana-
phylactic reaction to GA, who shows a strong immunoglobulin (Ig)
response to GA, including specific IgE.

Case report. A 31-year-old woman presented with double vi-
sion and brainstem signs. Medical history revealed optic neuritis
at age 29. MRI showed numerous active as well as inactive supra-
and infratentorial lesions and in the CSF oligoclonal bands were
positive. MS was diagnosed and GA treatment was initiated. During
the first 6 months, GA was combined with IVIg at a dose of 0.4 g/kg
body weight once a month to bridge the delayed onset of immuno-
modulation with GA. Ten months after starting GA, the patient
reported generalized flushing, itching urticarial lesions, dyspnea, ab-
dominal cramps, and vomiting, starting 5 minutes after injection and
lasting for 20 minutes. IPISR was suspected and GA therapy was
continued. Three months later, the same symptoms happened 2 min-
utes after GA injection, but in addition, the patient collapsed and
was unconscious for some minutes. Thirty minutes later the symp-
toms were only partly resolved and the emergency doctor measured a
systolic blood pressure of 70 mm Hg. After administration of IV
adrenalin and antihistamine, the symptoms resolved.

GA treatment was stopped and prick and intracutaneous tests
with GA were performed, showing positive results with undiluted GA
in solvent and at a dilution of 1:100. Total serum IgE was raised to
300 IU (normal � 100 IU). Medical history for previous atopic condi-
tions revealed an exanthema following penicillin in childhood and
elevated total serum IgE for years. Specific anti-GA serum antibodies
were investigated.3 High GA directed humoral reactivity was found
that could be ascribed mainly to IgG1 and IgG4 antibodies; however,
low levels of IgM, IgG2, and most importantly IgE were detectable
(figure). No specific GA reactive IgG3 antibodies were found.

Discussion. Anti GA-antibodies develop in most patients
treated with GA and do not induce anaphylactic reactions or com-
promise treatment benefit, although the latter has been questioned
recently.4,5 GA reactive IgM, IgG1, and IgG2 may be present also in
untreated individuals.3 Typical for GA treatment is the induction of
anti GA IgG4 antibodies, whereas specific IgE has hitherto not been
found in treated patients, which is in accordance with the low rate of
anaphylaxis.3,4 Our case demonstrates that anti-GA IgE can occur in
GA-treated patients. In addition, when compared to other patients
evaluated in the same laboratory, the GA-specific IgG4 titer is ex-
ceedingly high.3 It is known that the GA-induced T-helper2 like cell
population produces anti-inflammatory cytokines such as IL4 and
IL10, which regulate isotype switching to IgG4 and IgE in B cells.6,7

One might speculate that an extraordinarily strong GA-specific im-
munostimulation in our patient caused interleukin-4 mediated iso-

type switching not only to IgG4, which is suggested to offer
protection against type I immune reactivity, but also to pro-
anaphylactic IgE.7

Due to the common occurrence of harmless IPISR, the develop-
ment of anaphylaxis may initially be missed, as our case demon-
strates. Especially in patients with MS with a history of an atopic
condition, patient reports of systemic reactions during GA treat-
ment should be analyzed especially regarding anaphylaxis.
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The effect of entacapone on homocysteine
levels in Parkinson disease
J.L. Ostrem, MD; G.A. Kang, MD; I. Subramanian, MD;
M. Guarnieri, DPM; J. Hubble, MD; A.L. Rabinowicz, MD; and
J. Bronstein, MD

Elevated plasma homocysteine (Hcy) has been reported in patients
with Parkinson disease (PD) treated with levodopa (LD) and is a risk
factor for vascular disease and dementia.1 Plasma Hcy levels in pa-
tients with PD treated with LD are thought to be elevated by in-
creased synthesis from the metabolism of LD by catechol-O-
methyltransferase (COMT). An animal study has demonstrated that
pretreatment with a COMT inhibitor can block the elevation of
plasma Hcy levels when LD is given.2 These findings suggest that a
COMT inhibitor, such as entacapone, may be able to block the eleva-
tion of plasma Hcy levels in patients with PD treated with LD. In the
current study, we assessed the influence of entacapone on plasma
Hcy levels in patients previously treated with LD alone.

Methods. Subjects were selected from a group of patients par-
ticipating in the Stalevo (carbidopa/levodopa/entacapone) Study
(CELC200US02) designed to assess the tolerability of switching
from LD to carbidopa/levodopa/entacapone. The study was a mul-
ticenter, open label, single arm study in which patients with PD
were directly switched from baseline LD dose to an equivalent
carbidopa/levodopa/entacapone dose and treated for 4 weeks.3

Results. The study cohort comprised 169 subjects from 22 US
centers. Of these subjects, 33 had plasma Hcy levels measured at
baseline and repeated after entacapone treatment (table). The low
percentage of subjects with Hcy levels was due to the fact that only
some centers were able to obtain IRB approval for the additional
blood test. No correlation was found between plasma Hcy levels and
baseline LD dosage (p � 0.79) or duration of LD therapy (p � 0.93).
Our study failed to show a difference in plasma Hcy levels before and
after initiation of entacapone therapy (baseline mean � 14.72, day 28
� 14.51, p � 0.582, paired two-tailed t test). When only the patients
with the highest baseline Hcy levels were analyzed (top 30%), there
was still no difference (p � 0.46, paired two-tailed t test). In addition,
no correlation was found between changes in Hcy levels and the
amount of entacapone taken during the 4-week period (400 to 1,000
mg/day; mean � 748.5, p � 0.187).

Discussion. This study failed to show any significant effect of
entacapone on plasma Hcy levels in patients with PD treated with
LD. In agreement with the results of previous studies,1 Hcy levels
were elevated in LD-treated patients with PD relative to historical
controls (10 �M/L).4,5 Our findings are also in agreement with a
study of 15 subjects that found no effect of entacapone on Hcy
levels.6 Conversely, another study reported that subjects on enta-
capone and LD had a 19% lower Hcy level vs subjects on LD

alone.4 One explanation for the discrepancy is that the latter
study compared Hcy levels between two different groups of pa-
tients while a within-subject comparison was used in our study
and the former study. Thus, several potential confounding vari-
ables, such as B12 and folate levels, LD dose, duration of PD, and
LD exposure are controlled for with a within-subject design
whereas all these variables except B12 levels were found to be
different in the two groups in the later study.

We were surprised by the lack of effect of entacapone on Hcy
levels given the biochemical basis of our study and the animal data.
There were limitations in study design, which may account for the
lack of effect including a relatively small sample size and the rela-
tively low daily doses of LD and entacapone used. An animal study
using a COMT inhibitor after LD injections, which showed a reduc-
tion in Hcy levels, used a LD dose approximately 10-fold higher than
dosages used in this trial.2 Additionally, the COMT inhibitor used in
that study was administered at a dose that was higher than used in
our study. Thus, higher doses of LD and entacapone may be neces-
sary to see an effect of COMT inhibition on Hcy levels.

Another limitation of this study was that the subjects’ vitamins
B6, B12, folate, and methylenetetrahydrofolate reductase genotype
status were not measured. Since we made comparisons of Hcy within
subjects before and after introduction of entacapone, none of these
variables was likely to have changed significantly. We do not believe
the time of the day or the time since subjects’ last meal in relation-
ship to blood collection are important considerations since a recent
study reported no effect of fasting or time of day on blood Hcy levels.5
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Table Patient characteristics

Characteristics Values

Mean age, y (range) 69.6 y (50–89)

M/F 22/11

Levodopa daily dose, mg/day (mean) 150–750 (395.5)

Duration of levodopa therapy, mo (mean) 1–230 (49.4)

Baseline plasma Hcy level, �mol/L (mean) 6.3–125 (14.7)

Entacapone daily dose, mg/day (mean) 400–1,000 (748)

Plasma Hcy level 4 weeks after addition of
entacapone, �mol/L (mean)

6.6–116 (14.5)
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