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Central Nervous System
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ABSTRACT
Stiff-person syndrome (SPS) is a rare disease of severe

progressive muscle stiffness in the spine and lower extremi-
ties with superimposed muscle spasms triggered by external
stimuli. Patients with SPS are often referred for psychiatric
evaluation and the psychiatrist may be the first to diagnosis
SPS. Psychosocial stressors often precede the first manifes-
tations of the disease; depression, anxiety, and alcohol
abuse are comorbid illnesses. The identification of an asso-
ciation with antibodies to glutamic acid decarboxylase
(GAD) was invaluable for definitively establishing a patho-
logical basis for the disease; antibodies to amphiphysin and
gephyrin are also found in cases of SPS but at much lower
frequencies. Whether the antibodies inhibit GAD activity in
vivo, target GAD-expressing neurons for immune-mediated
destruction, are part of a wider immune process, or are
merely a marker for destruction of GAD-expressing neurons
by an independent neurodegenerative process is not yet
clear. Both electromyography and the detection of GAD
antibodies are useful in establishing a diagnosis of SPS.
Treatment of SPS includes the use of immunomodulating
therapies (plasmapheresis and intravenous immunoglobu-
lins) and symptomatic treatment with benzodiazepines and
baclofen. The use of tricyclic antidepressants and rapid
withdrawal from therapy should be avoided.
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INTRODUCTION
Stiff-person syndrome (SPS) is a rare disease of severe

progressive muscle stiffness in the spine and lower
extremities, with superimposed muscle spasms triggered
by external stimuli. Symptoms are exacerbated during
periods of emotional stress and patients with SPS are fre-
quently referred for psychiatric evaluation, particularly
before antibodies to glutamic acid decarboxylase (GAD)
are detected. Typically, symptoms begin between the ages
of 30 and 50 years and respond to gamma-aminobutyric
acid (GABA)-mediated and immunomodulating therapies.
Highly specific antibodies to GAD are present in most
people with the disease. Electromyography (EMG) shows

a characteristic abnormality and may help identify those
persons with SPS who do not produce antibodies to GAD.

PSYCHIATRIC ASPECTS
OF STIFF-PERSON SYNDROME

Patients with SPS are often referred for psychiatric evalu-
ation and the psychiatrist may be the first to consider a
diagnosis of SPS. Psychosocial stressors often precede the
first manifestations of the disease and the patient may be
given a diagnosis of conversion disorder. EMG findings
closely mimic the activity produced by volitional muscle
contractions and the patient may be labeled as hysterical. In
SPS, spasms and rigidity are typically triggered by sudden
noise or unexpected touch and the patient may be treated
for agoraphobia. The central nervous system (CNS) is
closely involved in SPS and although the exact site of
pathology is not known, the GABA nervous system is
strongly implicated. The synapses of the GABA nervous
system are the most numerous inhibitory synapses in the
supraspinal nervous system, and SPS likely alters internal
sensations. One patient described the onset of symptoms as
follows: "I still felt the irritability and restlessness... a
rather aggressive feeling... the usual, typical prelude to the
rigidity and shaking spasms." Finally, the use of high doses
of benzodiazepines to control muscle tone or the use of nar-
cotic analgesia may prompt involvement of a psychiatrist.

A retrospective case review of psychiatric consultations at
the Mayo Clinic1 highlighted anxiety, depression, and alcohol
abuse as possible concomitant disorders. One patient whose
case was reviewed had a 15-year history of muscle spasms
relieved by alcohol and benzodiazepine use, multiple admis-
sions for detoxification, and severe muscle spasms during
drug withdrawal. This patient was later found to have a posi-
tive GAD antibody titer. Alcohol has been found to alleviate
stiffness in some patients. Depression was treated medically
in several patients and the data suggest that tricyclic antide-
pressants (TCAs) worsen the symptoms of SPS but that fluox-
etine is a well-tolerated antidepressant. The dose of diazepam
in these patients ranged from 40-120 mg/day; one patient
suffered respiratory arrest during benzodiazepine taper.
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"One patient described

the onset of symptoms

as follows: 'I still felt

the irritability and

restlessness... a rather

aggressive feeling... the

usual, typical prelude

to the rigidity and

shaking spasms.'"

This case review was followed by a study of
interviews and psychological tests of many of
these same patients.2 The Minnesota
Multiphasic Personality Inventory of this group
showed a profile consistent with mild-to-moder-
ate depression and anxiety, increased emotion-
ality, and increased concern with bodily
function. Of the 13 patients in this study, 12
were treated with benzodiazepines; the clon-
azepam dose ranged from 10—20 mg/day and
the diazepam dose ranged from 20—100 mg/day.
This group experienced increased psychiatric
symptoms and increased alcohol abuse.
Depression and alcoholism in these patients
may arise as a consequence of a pathophysio-
logical process involving neurons of the GABA
nervous system.

A prospective interview study pointed to
the frequency of psychiatric encounters in
patients with SPS. "An initial misdiagnosis
of psychogenic or hysteric movement disor-
der was made in all patients except one
In most patients, this false diagnosis was
made by neurologists."3 Several patients in
this study reported acute task-specific pho-
bias similar to agoraphobia several months
before they had any conscious awareness of
a fixed gait disorder; several reported a tran-
sient experience of motor symptoms in emo-
tionally distressing situations. The frequent
occurrence of traumatic events in childhood
among the patients in this study suggests
that an increased susceptibility of the
immune system may exist during certain
periods of development.

History
SPS was initially called "stiff-man" syn-

drome when characterized by Moersch and
Woltman in 1956.4 Their report of 14 patients
seen over 27 years is a landmark description
of the clinical syndrome. A literature review a
decade later sharply delineated the character-
istics of the disease, proposed seven diagnos-
tic criteria, and postulated that the symptoms
might be due to a failure of inhibitory func-
tion.5 A follow-up report of the Mayo Clinic
study by Lorish and colleagues (1989)6

describing 13 patients seen over 30 years
detailed revised standard criteria for diagnos-
ing the disease. The criteria of Lorish and col-
leagues, most widely referenced, are:
a prodrome of axial muscle stiffness and
rigidity; a slow progression to stiffness of the
proximal limb muscles, making ambulation
and volitional movements difficult; a fixed

deformity of the spine (typically increased
lumbar lordosis); superimposed spasms trig-
gered by unexpected touch, noise, or emo-
tional distress; normal motor and sensory
examinations; normal intellect; and continu-
ous motor unit activity on an EMG, abolished
by intravenous or oral diazepam (Table 1). A
review by Blum and Jankovic7 summarized
the world literature through 1990. A clinical
study by Dalakas and colleagues8 of 20
patients with SPS is the largest of its kind.
Effective treatment with a benzodiazepine was
described by Howard in 1963.9 Baclofen has
been an important component of symptomatic
therapy since 1980.10 Other therapies have
developed slowly; immunomodulating therapy
was introduced in 1989 and is still not widely
used." Identifying an association with GAD
antibodies definitively established a patholog-
ical basis for the disease.12 Subsequently,
other autoimmune antibodies have been asso-
ciated with SPS: amphiphysin, reported in
1993 and gephyrin, in 2OOO.l:i14

Clinical Features
Most often, SPS begins insidiously and pro-

gresses over years, although in some cases
symptoms have developed over weeks. Initial
episodes may be transient and occur only in
the context of emotional distress. The first
symptom is usually a persistent progressive
stiffening of muscles in the back or in a limb,
which may be worse in pressure situations,
such as crossing a busy street. A sensation of
aching or stiffness progresses with time and is
described as stiffness, rigidity, hypertonia, or
increased tone. In addition to the stiffness,
patients experience spasms of the involved
muscles. The spasms are characterized as
severe, tremendous, intense, and painful.
The examiner may suspect that a volitional

TABLE 1.
SUMMARY OF DIAGNOSTIC CRITERIA6

• Prodrome of axial stiffness and rigidity

• Slow progression to involvement of proximal muscles

• Spine deformity, typically increased lumbar lordosis

• Triggered spasms

• Normal motor and sensory exam

• Normal intellect

• CMUA on EMG1 or oral benzodiazepine response

CMUA on EMG=continuous motor unit activity on
electromyography.

Murinson BB, Vincent A. CNS Spectrums.
Vol6, No 5. 2001.
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component exists. When stiffness and spasms
are present together, patients have difficulty
walking and are prone to unprotected falls
likened to the toppling of a statue. While in
spasm, the muscles are palpably hardened
and may produce sustained abnormal joint
position, especially extension of the legs and
flexor contraction of the arms. Spasms may be
triggered by sudden noise, touch, electrical
shock, and passive or volitional movement,
and are typically relieved by sleep.5 The onset
of stiffness commonly begins in the spine and
legs, and less commonly in the face and arms.
Isolated involvement of the upper extremities
and rostral spine may be more common in
amphiphysin-associated SPS.':) An increase in
the curvature of the lumbar spine or hyperlor-
dosis is characteristic, but other spinal defor-
mities, including cervico-thoracic
hyperkyphosis, are seen.6 GAD-associated
SPS is strongly associated with other autoim-
mune diseases, such as diabetes, hyperthy-
roidism, hypothyroidism, pernicious anemia,
and vitiligo.1' High titers of GAD antibodies
are rarely found in children.16

Variants of SPS can be characterized by
either the particulars of the clinical presenta-
tion or the specific antibodies involved.
Clinically, variants of SPS are described as:
focal, involving only a single limb; progressive
and affecting cognition, as in progressive
encephalitis rigidity and myoclonus; and
chronically progressive with myoclonus, a
variant with brainstem involvement.1719 The
variants appear to be less common than SPS
itself and asymmetrical stiffness is more com-
mon than previously thought.8

SPS is very rare and may be associated
with antibodies to GAD, amphiphysin,
gephyrin, or no defined antigen.20 The most
common form is GAD-associated SPS. The
prevalence is not known; however, high

titers of antibodies to GAD are extremely
rare in normal serum. Amphiphysin-associ-
ated SPS represents less than 10% of SPS
cases and gephyrin-associated SPS has been
identified in only one patient. No clear
racial or ethnic predisposition has been
found. Women have more cases of GAD-
associated SPS than men and the variant of
SPS associated with anti-amphiphysin anti-
bodies occurs almost exclusively in women.
The association with neoplasia of the breast,
lung, and mediastinum is apparently partic-
ular to amphiphysin- and gephyrin-associ-
ated forms of SPS.21

PATHOPHYSIOLOGY
The aggregate of symptoms in SPS sug-

gests a disruption of muscle tone, normally
controlled by spinal cord reflexes. Stiffness,
spasm, pain, startle, and falls could all result
from failed modulation of spinal cord
reflexes, but the relief of symptoms by sleep
and the sensitivity to noise suggest involve-
ment of supraspinal pathways.22 Sudden
visual stimuli are not known to trigger
spasms. Electrophysiological studies have
demonstrated some characteristic abnormali-
ties, including abnormal simultaneous con-
traction of antagonistic muscles.23 Spinal
cord-mediated abnormalities are evidenced
by spasmodic reflex myoclonus, diminished
vibration-induced inhibition of the H-reflex,
and a hypersynchronous response to transcra-
nial magnetic stimulation.24"26 Cortical abnor-
malities have been shown by transcranial
magnetic stimulation.27 All of the abnormali-
ties could be explained by a failure of GABA
neuron-induced inhibition, both centrally and
at the spinal interneuron level. Spinal
reflexes are controlled by glycine as well as
by GABA receptors. Glycine receptors are
defective in hyperexplexia, a hereditary con-

TABLE 2. AUTOANTIBODIES AND CLINICAL SYNDROMES

GAD
High titer

SPS

Cerebellar
ataxia

Low titer

Diabetes

Adult-onset
epilepsy

Endocrinopathy

Amphiphysin
Breast cancer

SPS

SCLC

Encephalomyelitis/
sensory neuropathy

Cerebellar
degeneration

Opsoclonus

Gephyrin
Carcinoma*

SPS
(single case)

SCLC=small-cell lung cancer; SPS=stiff-person syndrome; GAD=glutamic acid decarboxylase.
*Undifferentiated carcinoma in the mediastinum.

Murinson BB, Vincent A. CNS Spectrums. Vol 6, No 5. 2001.

"Initial episodes maybe

transient and occur only

in the context

of emotional distress.

The first symptom is

usually a persistent

progressive stiffening of

muscles in the back or in

a limb, which may be

worse in pressure

situations, such as

crossing a busy street.

A sensation of aching or

stiffness progresses with

time and is described as

stiffness, rigidity,

hypertonia, or

increased tone."
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"SPS has not been

described in members

of the same family

and no genetic

predisposition is

known other than an

association with human

leukocyte antigen,

consistent with

an immunological

etiology."

dition also known as startle disease. The
onset of spasms in SPS occurs less precipi-
tously than in hyperexplexia, consistent with
GABA-mediating slow inhibitory postsynap-
tic potentials and glycine mediating fast
inhibitory postsynaptic potentials.22

SPS has not been described in members of
the same family and no genetic predisposition
is known other than an association with
human leukocyte antigen, consistent with an
immunological etiology.28

High titers of GAD autoantibodies are
almost exclusively associated with SPS,
although associations with cerebellar ataxia
and autoimmune polyendocrine syndrome
have been reported.2930 Cerebellar syndromes
associated with GAD antibodies may be more
common that previously recognized; GABA is
an important transmitter in cerebellar
Purkinje cells. Low titers of GAD antibodies
have been found in cases of refractory local-
ization-related epilepsy." The search for GAD
antibodies in cases of adult-onset epilepsy

was undertaken because epilepsy can arise
from a disruption of GABA neuron function.
In fact, the first patient with SPS in which
GAD antibodies were found also had adult-
onset epilepsy and diabetes.12 GAD is also
found in pancreatic (3 cells and is an impor-
tant autoantigen in diabetes (Table 2).i2B

The association between the failure of
GABA neuron transmission and antibodies to
GAD, the enzyme responsible for GABA syn-
thesis, is not yet clear. Whether the antibodies
inhibit GAD activity in vivo, target GAD-
expressing neurons for immune-mediated
destruction, are part of a wider immune
process, or are merely a marker for destruc-
tion of GAD-expressing neurons by an inde-
pendent neurodegenerative process is not yet
clear. As in diabetes, the antibodies may be
part of an immune response that also includes
cytotoxic T-cells that cause the loss of GAD-
containing cells. Pathological investigations
show mixed results, but one study describing
cell loss had highly atypical clinical

TABLE 3 . T

Author/Year

Khanlou
1999

Sevrin
1998

Barker
1997

Nakamogoe
1995

Amato
1994

Karlson
1994

Vieregge
1994

Blum
1991

Brashear
1991

Harding
1989
Vicari
1989

RE/

#

1

1

1

1

3

3

4

2

1

2

1

\TMENT OF
GAD status

+

+

-

+
+
+

+
+

+
+
+

+
+
+

+

+

STIFF-PERSON SYNDROME WITH IMMUNOTHERAPY
Therapeutic modality

Intravenous
immunoglobulin
Improved

Improved

Improved

Striking improvement
Striking improvement
Transiently improved

Improved
Improved
Improved

No effect
Not reported
Not reported
Not reported

Marked improvement

Plasmapheresis

Marked improvement

Transiently improved
Transiently improved
Not tried

No effect
No effect

Improved

High-dose
steroid

Not reported
Not reported
No effect

Given with pheresis
Given with pheresis

Not reported
Relief
Improved
Not reported

Improved
Improved

GAD=glutamic acid decarboxylase.
Murinson BB, Vincent A. CNS Spectrums. Vol 6, No 5. 2001.
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features.!4i5 The evidence for the pathogenic
role of GAD antibodies is growing. Antibodies
derived from a patient with cerebellar ataxia
acted presynaptically to suppress GABA
transmission in a cerebellar slice preparation,
and immunoglobulin G derived from a patient
with high titers of GAD antibodies inhibited
the in vitro activity of GAD from rat cerebel-
lums.30'7 These studies indicated that antibod-
ies to GAD can alter GAD activity, but to do
so in vivo, the antibodies must penetrate the
blood-brain barrier and bind to the cytosolic
enzyme. Antibodies that are directly patho-
genic should be able to transfer disease to
experimental animals and this has not been
demonstrated with antibodies from SPS
patients. Nevertheless, the positive response
of some patients to plasma exchange, which
reduces circulating antibodies, and the recov-
ery of some patients to near normal function
after treatment indicates that SPS is likely an
antibody-mediated condition. Whether GAD
antibodies have a causative role in SPS or are
the consequence of a process that leads to
impairment of neurotransmission is not
known, but most of the evidence suggests that
the antibodies play a pathogenic role.

In contrast to GAD, amphiphysin and
gephyrin are not specific to GABA synapses.
Antibodies in the synapses are unlikely to be
pathogenic, but detection of these antibodies
indicates the presence of a tumor.
Amphyphysin is localized to all presynaptic
nerve terminals and is involved in endocyto-
sis. Gephyrin was first identified in glyciner-
gic synapses and is important to the clustering
of glycine and GABA-A receptors in the post-
synaptic membrane (Figure). Amphiphysin
antibodies are not exclusive to SPS, but can
be found with other paraneoplastic CNS con-
ditions, including encephalomyelitis, sensory
neuropathy, cerebellar degeneration, and
opsoclonus."09 In these cases, antibodies to
the paraneoplastic antigen Hu can also be
detected if small-cell lung cancer is present.4"
SPS associated with antibodies to
amphiphysin has been reported only in cases
of breast cancer. Gephyrin antibodies were
very recently identified in a patient with SPS
who had an undifferentiated carcinoma of the
mediastinum.14

DIAGNOSIS
The presence of GAD antibodies strongly

supports a diagnosis of SPS (99% specific by
immunocytochemistry); however, the absence

of antibodies in the serum does not rule out
SPS. Antibodies to GAD may be measured
by immunocytochemistry and Western blot-
ting methods. Immunocytochemistry allows
the detection of multiple antigens in a tissue
section whereas Western blotting visualizes
protein antigens which have been separated
by size. Enzyme-linked immunosorbent
assay and radioimmunoassay methods attach
labeled substrates to the antibodies in serum
by antigen-specific binding.41 These recently
developed assays quantitatively assess a
patient's level of GAD antibody. They can
only detect a specifically targeted antigen
but they may be easily standardized for rou-
tine laboratory use.

SPS remains a clinical diagnosis. A
detailed history and neurological exam are
necessary, and isolated laboratory results do
not stand alone. The symptoms of stiffness,
rigidity or increased tone, and spasm or pain
are essential. Typically involved are the legs
and lumbar spine, but the face, neck,
abdomen, or arms may also be involved. Fixed
spinal deformity is almost universally present
in cases of SPS; if it is absent, Lorish suggests
that the diagnosis is probably not SPS.6 The

GAD

FIGURE. Idealized representation of GABA synapse showing the proposed
location of autoantigens associated with SPS: glutamic acid decarboxylase
(GAD), amphiphysin (Am), and gephyrin (Ge). The presynaptic terminal is
shown on the top and the postsynaptic element is shown on the bottom. GAD is
associated with the membranes of presynaptic vesicles containing
gamma-aminobuytric acid (GABA); Am may bind to vesicles near the terminal
membrane during endocytosis and exocytosis. Am is not specific to GABA
synapses; Ge is localized postsynaptically in GABA and glycinergic synapses.

Murinson BB, Vincent A. CNS Spectrums. Vol 6, No 5. 2001.
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"The response to

medications may

discriminate between

SPS and other causes of

stiffness, such as

Parkinson's disease,

spasticity, multiple

sclerosis, and transverse

myelitis. If autoimmune

antibodies are not found,

evaluation could

appropriately include

magnetic resonance

imaging of the brain and

spinal cord, although

normal findings are

seen in SPS."

response to medications may discriminate
between SPS and other causes of stiffness,
such as Parkinson's disease, spasticity, multi-
ple sclerosis, and transverse myelitis. If
autoimmune antibodies are not found, evalua-
tion could appropriately include magnetic res-
onance imaging of the brain and spinal cord,
although normal findings are seen in SPS.

EMG is an important diagnostic tool in
evaluating patients for SPS. The typical pat-
tern of continuous low-frequency firing of nor-
mal motor units is found simultaneously in
agonist and antagonist muscles of the affected
region.23 This abnormal firing pattern is abol-
ished by centrally- and peripherally-acting
agents such as general anesthesia, intra-
venous diazepam, and neuromuscular block-
ades.5 High-dose benzodiazepines are known
to abolish the motor unit activity of SPS, and if
administered immediately before the exam
will interfere with the diagnostic usefulness of
the EMG. The EMG findings of SPS may be
subtle or absent in patients who are fully
treated for the symptoms of SPS.

TREATMENT
The treatment of this disease consists of

drugs which act on the GABA pathway for
symptomatic relief and immune-mediated
therapy. Evidence of a strong autoimmune
link prompted the use of plasmapheresis,
beginning in 1989. Immunomodulating thera-
pies have yet to be tested in a controlled man-
ner, although many anecdotal reports of
responses to prednisone, immunoglobulin,
and plasmapheresis have appeared.10-42"52

Several of these studies are summarized in
Table 3. The most consistently effective ther-
apy is benzodiazepine medication7'9; diazepam
and clonazepam both produce symptomatic
relief.53 High doses are usually required and
discontinuation often leads to reemergence of
symptoms. Sudden discontinuation, especially
of diazepam, may endanger the patient and
should not be undertaken. Baclofen is another
drug which modulates the function of GABA
neurons and has been employed with
efficacy,"54-55 although serious complications
occurred after baclofen pump failure in one
reported case.56 Vigabatrin reportedly treats
the symptoms of SPS successfully, but numer-
ous adverse drug reactions have subsequently
been described.5758 TCAs should not be used
to treat depression in patients with SPS.59

Physical therapy may exacerbate spasms in
some patients and should be used carefully

in those for whom passive motion may be a
trigger of spasm. The course of the disease is
variable; some patients with SPS reportedly
respond well to medical therapy and are
able to resume vigorous exercise. However,
abrupt withdrawal of pharmacotherapy in
patients with SPS may be life-threaten-
ing.6061 Overwhelming spasms, autonomic
instability, respiratory arrest, and death have
reportedly occurred during withdrawal from
benzodiazepines.62

CONCLUSION
SPS is a rare neurological disorder which

requires sophisticated neurological and psy-
chiatric care. The diagnosis of SPS relies on
both clinical acumen and laboratory results.
Treatment combines immunomodulating ther-
apies and GABA-acting drugs. Treatment with
tricyclic antidepressants may worsen symp-
toms. Rapid withdrawal of therapy should be
avoided. The pathogenesis of this disorder
remains a focus of ongoing research. EBSE9
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NEURONTIN®
(Gobapentin)

Before prescrimg, please see fu! prescribing information A Brief Summary follows.

I N D I C A T I O N S A N D U S A G E

Neurontin0 (gobapentin) is inificated as odjundtve thempv ® ̂  freatment of partial seizures with and without secondary generalization in adults with epilepsy.

C O N T R A I N D I C A T I O N S

Neurantirt* is contraindicated in patents who have demonstrated hypersensitivity to the drug or its ingredients.

WARNINGS
11H.I J • I ft , if .til i l J [ J . M . f | - l i M EatljkmiEMk*

niiiHaWQI rTfOptlfllN jfluBrl, }ionn tPiOPTKUS

Antiepileptk drugs stwuki not be abruptly dscontinuM because of Hie passib îry iaf increashg seizure frequency.

In l e [ k e b x i H i o y studies, Ihe incidence ol stilus epilepticus in patients raw.] Neuionlin* «os 0.6!l (3 of 543) versus 0.5% in patients receiving p k e l o (2 d 3 7 ) ) . Among Ihe

2074 patients tented n i l Neuron*1 across ill studies (contolkd and uncortroledl 31(1.554) hod stntus epilepticus. 01 these, 14 patients had no prior ristori i f status epleptas either

before treahnent or while on alhei medications. Becouse adequate historical dotD ore not nvtilcble, it is impossible to soy wheltiei or not Iterjlment wr* Neurontin" is asSMffled mrrli o

higher or lower rare of status epieplkus than wouH be expected to occur in a simikir population not treated with Neurontn®.

T t M r l g w i c P i l M l i a l

In standard precMal irr ^TW liTBtime carcinogenicity studies, an unexpededry high incidence of pancreatic acinor odenocarcinomas was identified in male, out not female, rats. (See

f W l K (anagenesis, Mutogenesis, Impairment of Fertitiy.) The clinki signlcance of Iris fining is unknown. Oncol eipeience durhg gobapenin's premarketing development

provides no direct means to assess its potenta1 tor inducing tumors in bunions.

In r M o l studies composing 2085 patientyenrs of exposure, new tumors were reported ir 10 patients (3 breast, 3 bran, 2 lung, I adrenal, 1 nonHodgknTs Ivmphoma, I endometn'ol

cordncmn»siM, and preeiBtti) rumors worsened in 11 points (9 brain, 1 breast, 1 prostate) during or up to 2 years lolkiwine discontinuation of Neurontin*. Wiliiout knowledge ol tine

boctgnund incidence and recurrence in a simitar popuktrion aot treated with Neuiantin1*. it is impossible tn know ivhether rtie inciderKe seen in this cohort is or s not affected by treatment.

S » d d « und U M i p M M d B e a l k

Dunrig the course of prermrkiaing developmenl of Neuronrin*, B sudden ond unexplained deottis were recorded omong a cohort of 2203 patients treated (2103 patientYeors of eKpasure!.

So™ of these couU represent s e w t e b l e d dealls in which t e s u r e was nut obsercd, e.g, at • ;» ! His represents on idence si 0.0038 deaths per pafontyear. Although Ms rale

exceeds that expected in a heahfry popUoiion matched for age and sex, it s wtlhh ttie range of estimates for the inckience of sudden unexplained deaths in patients with epilepsy not

receiving Neuionlin* (ranging ham 0.0005 lor rne general population of epileptics, to Q.003 for o cfinkal trial population similar to that in the lieurontin® program, to 0.005 for aotienls

vriih refractory ealeasy). Consequently, whether these figures are reassurng or raise further concern depends on comporobility of the populations leportecl upon to the Neuronfin^ cohort and

the accuracy of the estimates picnnaed.

mawnoHs
InhnnaifcHi for P o t i n t s

Patients should be instructed to tnVe Neurontin* only os prescribed.

Patients shouti be advised that Neurantn* may cause dizziness, sanno^nce and other symptoms ana1 signs of CNS depression. Accordingly, they should be odfvised neither to drive a cor nor

to operate other comptex mochnery unnl tttey haue gohed sufficient expeiience on Neurontin® to gauge whether or not it affects their mental arrd/or motor performance adversely.

labora tory Tests

Cliriol trials data da not irdkate l o t routine monitoring ol dried laboratory pommeters i necessary for the safe use of Keuranin* He value ol monioring Neuron** him) concentrations

has not bean estaUished. Keuronlin* may be cisfd Ji comtotion with other arrtiepiLeatic drucjs wflhout concern for atteration of the bLood concentiatkins of gabcpentin oc of other

oaliepteptc drugs.

D n g l n t * n x t i « t i

Gobcpenlin is not appredabfy metabolized nor does it interfere with the metabolism d commonly coadministered antepflepric drugs.

Ihe drug interaction data dsscribed in Itib section were obtcdned From studies invoking heahhy odults and patients witti epilepsy.

P t m y t o i n : In a single and multiple dose study of Neurontvr" (400 mg I f f ) . ) in epileptic polierrfs (N - 8) maintained on phenytoin monolhefopy lor ot least 2 months,

gabapentin hod no effect on Ihe steadystate trough plasma concenrrotions of phenyloin and phenyloin hod no effect on goboaentin oharrnocobehcs.

C o r s a n i n i M : Steodystate tough plasma carbamazepine aod corbonroepine 10.11 epoxkle concentrations were not affected by concomitant gabapentin (400 mg I.I.D.; N =12)

admhbimhon. txcm, gabapentin pnormacokinelics were unaltered by carbamazepine odministTnlion.

Valpraic Add: The mean steodystite tough serum valprok ockl concentafons prior to and during concomitant gabapentin administration (400 mg 1 1 1 ; N =11) were not dlerent

and nattier were gaoapenlin pharmocokinefc pommeters affected by volpinc acid.

Pkenotorkitah Eshmates of sleodystate phoimocoldnelic parameters for phenobarbld or gabapentin (300 mg I.I.D.; N =12) ore identical w h o h Ihe drugs are administered alone or

together.

O j a l i a W In Ihe presence ol dmeidine at 300 mg 0.1.0. (N . 1 ! ) Ihe meon apparent oral clearance of gotapenin fell by 14% and creotinine cbance Ml by i n . Thus timeline

oopeored to alter Ihe renal excretion of both gabapentin and creotnine, an endogenous mmker ol renal function. The small decrease in excretion of gobopenrln by cimetidine is not expected

to be of c h t d importance. Ihe effect of gabapentin on cmetidine was not evaluated.

Oral Contrmeptrve: Based on ! K and hoJHrfe, mullipledose pharmocokKlk pnf ts of norelllindrane and ehiinyl estooiol folowing odminBlration of tablets cantoning 2.S mg of

norethindrane acetate and 50 meg of eltiiyl estradiol were similar wilt and wilirout ccodmiriitolion of gabopenfn W 0 mg 1 1 1 ; N =13) Ihe (max of norettindione m 13% higher

when ft was coadministered with pabapentin- this jiteracton e not expected to be of ctaal importance.

A i t a d d ( M o d o x ' h Maolox reduced l e tioankjhlity of gobopentn W =161 by about 20%. This deoeose n oroawlubifty was about 5'/. when gobapenfn was administered 2 hours

after H o i . II is recommended that gobopenhn be taken at ieasl 2 hours Moving ( t a b odminslntion.

Effect o l Prabenedd: M u r e d is a blockor ol renal t U t secretion. Gabapentin pharmacolinefc parameters without and with probenecjd were comparable This indicates that

gabapentin does not undergo renal tubular secretion by Ihe pathway trot is blocked by probenecid.

D r u s / l o e o t a t o r y Tel ls In l i rcxtkms

Because false pasttva readings were reported wilti the Ames N-Multistii SG* dpsrki test for urinary proleki when gabapenlin vnis odded tD oilier anliepiteptic drugs, the more specih'c

suhosolkyic odd procipitolion procedure is recommended to determine the presence ol urine protein.

C o r d a o g M . * , M t t n g m s t i , I m p o r r m t a l F e t i i h

Gobapentin was given ki the det to mice ot 200, £00. and 2LX10 mg/kg/day and to rats ot 250,1000, ond 2000 mg/kg/doy for 2 years. A stotisticoly significant increase in rtie

incidence of pancreatic ocinar ceil adenomas ond cardnomos was lound in male rats recerving the high dose; the noeffeel dose for Ihe occurrence of carciromas was 1000 ma/kg/doy.

Peak ptasmo concentrations of gabapentin in rats recervvrg the high dose of 2000 mg/kg were 10 times higher than plasma concantrotions in humans receiving 3600 mg per day, ond in

rals recerving 1000 mg/kg/doy peak cJasrra concentrations were 6.5 tmes higher iron in humans receding 3600 mg/doy. The pancreatic acinor cdl carcinomas did not affect survival, did

not metostosize and were not locally invasive. Studies to attempt to define a mechanism by which this relatively rare turnor type is ocojring ere in progress. The relevance of this finding to

[nrcmgenk risk in humans B uncb .

GoaapenhVi did not Demonstrate rnutogenk or genotoxk potential in three m »fro ond two in HTO assays. It wos neoative in the Ames test and the rn wlro HGPfiT forward mutation assay in

Chinese hamster king cells; it did not produce s>jnificont increases in chromosomal aberrotions in the in wto Chinese hnmster lung cell assay; it was negative in Ihe m roo chromosomal

aberration assay one in Ihe in m mkronuckrus test in Chinese hamster bone manow.

No adverse effects on lenity or reproduction were observed in rats at doses up to 2000 mg/kn (opproximotely S tunes ttie maxinujm recommended humon dose an an mg/m' DOSE)

PrejVtoncj

Pregnancy Category (: Gabapentin has been shown to be fetotoxk n rodents, causing deloyed ossification of several bones in Ihe stall, vertebrae, forelimhs, and hinimbs. these elects

occurred when pregnant mice received oral doses of 1000 or 3000 mgyVg/day during hie period crl orcjanagenesfi, Dr approximately 1 to 4 times the maKimum dose of 3600 mg/drjy

grVen to epileptic patienrs on o rncj/m' basis. The rwflecl M wos 500 mg/kg/doy or appronmately K of the human dose on o rrcj/m gosis.

M e n rots were dosed prior to onlduring mating, and mroughoul gestation, puns torn all dose groups (500,1000 ond 2000 mg/kg/day) were affected. Ttese doses are equivalent to

less Itton approximately I to 5 times the maxmum human dose on a mg/m' basts. There was an increased inddersce of hydroureter and/or hydronephrosis in rots in a study of ferrilrty and

general reproductive performance at 2000 mg/ka/day with no elect at 1000 mg/tg/doy, in a teiamlogy study at 1500 mg/kgyday with no effect at 300 mgAg/ctay. "nd in a

perinatal ond postiotol study at all doses stated (500,1000 and 2000 mg/kg/doy) .The doses at * c h * e effects occurred are apptoxima»r( I to 5 i r n s the moimurn human dose

of 3 ( 0 0 mg/day on o mtj/m' basis; l e noeffeel doses were approKimatety 3 times (Femiity ond General Reproductive Performance stiidy) and appro)dmcitely equal to (Terotogenicity

study) Itie maximum human dose on a ma/m" basis. Other than hydroureter and hydronephrosis, Ihe eh'akujes of which are undeor, fhe incidence of moHorntotions was not increased

compared to controls in offspring of trice, rats, or rabbets jven doses up to 50 fmes (mke), 30 times {rats), and 25 times (rabbis) fie human daily dose on a mg/kg basis,

or 4 times (mke), 5 fmes (rats), or 8 fmes (rabbis) Ihe human daty dose on a mg/m ! U s .

In a teratology study in labbits, an increased inciderKe of postimplontotion fetal loss occurred in dams expased to 60,30Q and ISOO mg/kg/doy, or less than approximately ^ ro 8 times

the maximum fmman dose an a mg/nf basis. There die no adequate and welkonlToled studies in pregnant women. Because animal reproajciion studies ore not always ptedidtue of

humon response, mis drug should be used during pregnancy only V the potential benefit justifies Ae potential risk to the fetus.

Usthhrfellolfcori
tt is not toovm fgatapentin is excteted i i human mik and tie effect on Ihe nursing infant is unknown. However, because morry drucjs are excreted n human miat, Keurontin^ shoukl be

used in women who ace nursing only if the benefits deorly outwenh the risks.

P e d H t i k U s e

Safely and effectiveness ri pedntric palienls belaw meogean2yearslnvenatbeen estoblisned.

Geriatric U s .

ho systematic studies in geriatric patients have been conducted. Adverse dinkal events reported among 59 Neuronlin^ exposed patients over oge 65 did not rMfsi in kind horn ttrose

reported for younger rcmlicfe The smol number of older inhiduab evaluated, however, limits the strength of any conclusions reached about the influence, il any, of age on Ihe kind and

hadence of adverse events or labonrtoFy abnormality associated wth the use of Neurontin^.

Because Neunt fn ' is eliminated primorly by renal excreta. Ihe dose of Neurontin" shoukl be adjusted as noted in D O S A G E » I D k i n U (Table 2) for ekterty potent with

compromised renal function. Cieatinine deormce is difhcult to measute in oulpalients and serum crecrrinine may be reduced in the efderty because of decreased muscle mass. Creatinine

deorance (Ccr) can be reasonably well estimoted using the equalion of Cockcroff unit Gcult:

lorfernobs CG = (0 , I5 ) ( l40oge) (wt ) / [ f f2 ) (S( , ) l

f o r m a t Ci, = (14Ooge)(wt) / |S2)(S( r ) |

where age is in years, vrt rs in k i e p m s and So K serum aeatinine in mg/dL

ADVERSE R U C T I O N S

The most commonly observed adverse events nssotialed with hSe use of Neuiantin^ in combination with other antiepileptic drugs, not seen at an equivalent fiequency among plQcebo-treated

patients, were somnotence, ctoiness, ataxa, fatigue, and nystagmus.

Approximately 7% â  the 2074 indniduals who received Neurantin* in prematfeeting clinical triais discontinued ttealment because ol an adverse event. The adverse events most commonly

assocWed with whhdrmal were somrtknee (1.2%), ataao ( 0 . K ) , fatigue (0.618, nausea and/or vomiting (0 .6») , ond disiness (O.o«).

I n d o W e i n C o r t r o W C W c d T r U s

look 1 fels rieatmentimeprt signs ond symptoms trot occulted in at least 1 % of Neurantin"-trealed patients with epiepsy participating in pbcebo-contToBed nioti and were numencaly

more common *ai ttie Keurontin1" grotip. in these studies, either Neurontin" or placebo was added to the patient's current antiepitephc drug therapy. Adverse events were usualhy mild to

moderan! in intensity.

fhe prescribe! should be aware that these fioures, obtained when Neurantin^ was added lo concurrent antiepileptic drug therapy, cannot be used to predict the frequency of adverse events

• Ike course ol usual medkal practice where patient crgiaclerisics and olher factors may differ from those prevailng dunng ctnkal studies. SimiktHy, the cited frequencies cannot be directly

compared wnh figures obtained from olhei cinicol investigations involving Different tealmenls, uses, or irwestigatars. An Nnspection of these frequencies, however, does provide the prescribing

physician with one basis to estimate the idative contribution of drug and nondrug factors to the adverse event incidences in the population studied.

T A B L E 1 . Treatment-Emergent Adverse Event Incidence

frequent than in the placebo group)

Body System/

Adverse Event

Body As A Whole

fatigue

Weight Increase

Back Pain

Peripheral Edemo

Cardiovascular

Vasodlotation

BigesriyeSysa

Dyspepsn

Mouth 01 Throat Dry

Constipation

Dentnl Abnormalities

Increased Appetite

HenMtcjoaic and Lymphatic Systems

leukopenio

fcculoskeletol System

Myalgia

fracture

Nervous System

Somnolence

Dizziness

Ataxu

Nystagmus

Meuronin*

N = 543

%

11.0

2.9
1.1
1.7

1.1

12
1.7
15
1.5
1.1

1.1

2.0
1.1

19.3

17.1

12.5

8.3

in Controlled Add-On Trials (Events in ot least 1 % of Neurontin patients and numerically more

Plncebo-

N = 378

%

5.0
1.6
0.5
0.5

0.3

0.5
0.5
0.8
0.3
O.S

0.5

1.9
O.B

8.7
6.9
5.6
4.0

Body System/

Adverse Event

Nervous System (confd)

Tremor

Nervousness

Dysairio

Amnesia

Depression

Thinking Abnormal

Twitching

Coocdnotion Abnormal

tepjgoty System

Ihinilis

Pharyngnls

Coughing

Sto ond tenuous
Abrasion

Pruritus

Urooenitnl System

Impotence

S w ' a l Senses

Dipfcp.

ftrUyatt'

laboratory Deviations

WBCDecrased

Neuronin"

N = 543

*

6.1
2.4
2.4
2.2
1.8
1.7
1.3
1.1

4.1
2.8
1.8

1.3
1.3

1.5

5.9
4.!

1.1

Placebo1

N = 371

S

3.2
1.9
0.5
0.0
1.1
U
O.S
0.3

3.7
1.6
1.3

0.0
O.S

1.1

1.9
1.1

0.5

" Pkis backgraond antiepileptic drug Iherapy

' Amblyopia was often described as bluned vision.

Other events in mare than 1 % of patents but equalfy or mote heauBnt in Tne placebo group induded: headache, viral infection, fever, nausea and/or vomiting, abdominal pain, doihoa,

convukions, confusion, insomnio, emotional krbihty, rash, acne.

Among the tealmenhmergent rxlverse events occurring ot an incidence of at least 10% ol Neurontin-tteated patients, somnolence and otaxia appeared to exhfbit a positive dosetesponse

relationshrp.

The overall incidence at adverse events and the types of adverse events seen were simikir among men and women treated with Neurontin9. The incidence of adverse everts inueasod sightly

with increasing age in patents treated with either Neurontin^ or plocebo. Becauseonly3%afp>itients( 28 /92 D i n placebcHonttolled studes were identified as nontvhtte (block or other),

there are Insufficient datD to suppait a statement regarding the dislributicm of adverse events by lace.

Other Adverse Events Observed During Ah1 Ofe lk l l M s

Neuranfn* has been administered to 20 /4 indhnduob dunng all clinical trials, only some of which were placeboconlroled. During these t i l s , 5l adverse events were recorded by Ike d i i a l

investigctors using terrrtinoiogy of tfieit awp chaasing. To provide a meaningful estimate ol the proportion ol kidhriduob hov'tng oovecse events, simhor types of events were gtouped i ta a

smoller numrjer of standardized categories using modified COSTAIcT dictionary rermnolagy. These categones ore used in Ihe tsting below. The frequencies presented represent the proporioi

of the 2 0 H i t M d n t s exposed to Neurontin' who experienced an event of fhe type cited on nt least one occasion whle receiving Neuronlii* All reported events are included except toe

alreacty Ksted in the previous table, those too general to be infarmative, ond those not reasonably associated with the use ol the drug.

Events are further cktssilied within body system categories and enumerated in order of decreasing fiBquency using the following attritions: frequent adverse events are defined as those

occurring in at least 1 /100 patients; infrequent adverse events ore those occurring in 1 / 1 0 0 to 1 / 1 0 0 0 patents; rare events are those occurring in fewer Ihon 1 /1000 patients.

Body As A W h o l e F r a p i t asthenia, malaise, face edemo; W » e . ' olergy, generated edema, weight decrease, cfill; C m : sltange feetngs. lassitude, a b a M i n t o k m , hangover

elect.

d r d t a v o s a t i r S y s t e n : F r e c i M hypertension; » . : ; « < hypotension, nngino pectoris, penpheral vascular disorder, palpitation, tachycardia, migraine, murmur yttore. ahxd M o t i o n ,

heart failure, thrombophlebitis, deep tfirombophlebitis, myocorcSal rnlarction, cetebrovascular accioent, pjlmomry Ihrombosts, venlriarktr extasyslaies, DrodycordM, premature artrial

contrarian, pericardia! rub, heart block, pulmonory embolus, hyperbpidemia, hypetchoresterakmffl], pericordal effusion, pericarditis.

Digestive System: ftenuait anorein, flatulence, gingivitis: M e a n t : glossifs, gum hemorrhage, thirst, stomatitis, increased solrvsion, gastroenteritis, hemorrhoids, bloody stools, l e d

incontinence, hepatomegaly; fare: dysphogn, eruclahon, aancreatitts, peptic ukei, cotns, bisters in mouth, tooth discolar, pedeche, satvory giarid enlarged, tp hemorrnoge, escphagitis,

hiatol hernia, hematemesis, procthis, intake bowel synorome, rectal hemorrhage, esophogeal spasm.

Endocrine System: Urn: hyperttryroid, hypolhyroid, goitet, hypoestrogsn, ovarian failure, epkjidymitis, swollen tfistkle, cushingoid appearance.

Hematalogk ond Lymphatic System: fttcut purpura most otten described as bruises resulting tram physical Irauma; Mrecvmt anemia, nnirtjocylopenh, rpphadenoftthy;

Jtore: WBC count increased, lymphocylosis, non-Hodgkin's lymphoma, breeding time increased.

Muscirloskeleral System: frequent artfidgkr; likpst tendinitis, arthritis, p i stiffness, p i t swehg, positive lorrtog test Im: coshxhondlttis, osteoporosis, b u r * , ccntoclure.

Nervous System: hequwf. vertigo, hyperkinesia, paiesthesia, decreased or absent reflexes, increased lenexes, onxety, hostility; Mecuenr: CNS tumors, syncope, dreaming nbnormd,

aphasia, hypeslhesia, intiuaonial hemorrhage, hypotonki, dysesthesia, paresis, dystonia, hemiplecjia, faciol parofysis, stupor, cetebelkir dysfunction, positive Babinski sign, decreased position

sense, subrjural bematoma, apathy, hallucination, decrease or loss of libido, agitation, paranaa, depersona^ation, euphoria, feeling high, dopedup sensation, sukidol, psychosis; K M

choreoathetosis, orofacial dysunesia, encephalopathy, nerve palsy, personolity disorder, increased ^bklo, subdued temperament, apraxia, tine rttolor control disorder, meningrsmus, local

myoclonus, hyperesthesia, fivpokkiesia, manki, neurosis, hysteria, antisocial reaction, suicide gesture.

Respiratory S y s t e w frequent pneumonia; Infrecwir epistaxis, dyspnea, apnen; Rw. mucoshis, aspiration pneumonic, hypervenfkifon, hiccup, laryngitis, nasal obstucton, snoring,

bronchospasm, hyooventilalion, lung edemo.

Dermrto logka l : Mequenf: alopecia, eczema, dry skin, increased sweating, urticoria, hraitism, sebocrhea, cyst, herpes simplex; i?cve: herpes zoster, skin dscokx, skin papules,

photosensitive reaction, leg ulcer, scalp seboirheo, psorioss, desquamotion, maceration, skii roduks, subcutaneous nodule, metonosis, skin necrosis, Iced sweEing.

Urotjenftal System: /lilreqcient hematurio, dysuria, urination frequency, cystitis, urinary retention, urinary incontinence, vapol hemontage, amenonhea, dysmenonhea, menorrhogia,

breast cancer, unable to climax, ejaculation ubnarmat; ^aw: kioney pan. leukorrheo, prjritus genitol. renal stone, acute renal ninjre, anurio, ojyectsuria, nephrasis, nocluna, pyuria, urination

urgency, voginol pain, breast pain, testicle pan.

Special Senses: fteaoent abnormal vson; I t i f a p c cafaract, coniunctnitis, eyes dry, eye pain, visual field defect, photopholiia, bilateral or unhcrlerol plosis, eye Irerrwrhoge,

hordeolum, hearing loss, earache, tinnitus, irmev ear infection, otilis, taste loss, unusual taste, eye twitching, ear fullness; ^are: eye itching, abnormal rxewnmodafion, perforated ear drum,

sensitivity to noise, eye focusing proUem, watery eyes, retinopalhy, glaucoma, iiitis, comeal disorders, bcrirnal dysfuncton, degenerative eye changes, blindness, retinnf degHiemtion, musis,

choriorelinitts, strabismus, eustachion tube dysfunction, iGOyrinthitis, otrtis eKtetno, odd smell.

Postmarket l ig and O n e r Exatrience

In addition to the adverse experiences reported during dinkal testing of Neuranlin®, the following adverse experiences have been reported in patients recerving marketed Neurontin*. These

adverse experiences hove not been listed above and data are insuffkient to support an estimate of then jnadence or to establish causation. The fisting & alphabetized: angnedemo, blood

glucose fluctuation, erythema muhforme, elevated liver funchon tests, fevei, jaundice, Stevens-Johnson syndmme.

M U G U U S M N D DEPENDENCE

The obuse and dependence potential of Neuronhn* has not been eiduated i i human stucfes.

OVERDOSAGE

A lethal dose of gabapentin was not identified in mice and rats receiving single oral doses as high as 8000 mg/kg. Signs of ocute toxicty in animals included alaxn, labored brecrthing,

ptosis, sedation, hypooctivty, or excitation.

fate oral overdoses ol Neuranfn* up to 4 ) grams hove been reported. In these cases, double vision, sluned speech, drowsiness, lethargy and lunheo were observed. Al palienls recovered

w i supportive care.

Gactapentin can be removed by hemodnlysis. Althougti hemodialysts has not been performed in the few overdose cases reported, it may be indicated by the pofenfs dirkd stole ot in

patients wilh significant renal impaiiment.

D O M G E U I D ADMINISTRATION

Neurontin^ is recommended for add-on tfierapy in patients aver 12 years of age. Evidence bearing on its safely and effectiveness in pediotric patients behv the age of 12 6 not ovaiabb.

Neurontin^ is given orally with or without food.

The efecfrwe dose of Neuronfn" rs 900 to 1800 mg/doy ond given in rfcided doses (three irres a day) using 300- or 40Omg capsules or 600- or SOQmg tobiers. The starting dose is

300 mg three times o day. If necessary, ttie dose rrxiy be increased using 300- or 4Qr>fncj capsules or 600- or 8QCkng tabtets three times a day up to 1800 mg/day. Dosages up tu

2400 mg/day hove been well tolerated in Iang4erm dhkal studies. Doses of 3600 mg/doy have also been adminisleied to a small rumber of patients far a relofvefy short duration, ond

hove been wel totaled. He mojmum ime between doses in the T.l.D. schedule should not exceed 12 hours.

It is not necessary to monitor gabapentin plasma concentrotkxis to optimize Neurontin9 therapy. Further, because there are no significant pharmocokirelic imeractions among Neurontin* and

other commonly used antiepikeptk drugs, the oddition of Neurontin^ does not alter the plasma levels of these drugs appreciably.

If Neurontins is discontinued and/or an alternate ontkonvulsant iredication is odded to me therapy, this should be done gradually over a rrHnimum of 1 week.

Dosage orjjustment di patients whti compnxmised renal function or undergoing hemodialvsis is lecommended as follows:

TABU 2 . Neurontin' Oosoge Based on Renal Function

Renal Function

Creotinine Clearance

( r a l / m i n )

>60
30—60
15—30

< 1 5

rlemodiolysis

"Every other day

'loading dose of 300 to 400 rag in patients who have never received Neurontin*, then 200 to 300 mg NMonlii* following each 4 hours of hemocfarysB

flconly

Total Daily Dose

(mg/day)

1200

600

300

150

Dose Regimen

(mg)

400 T.l.D.

300 B.1.0.

300 Q.D.

300Q.O.D."

200-300'
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