
November 2002 Volume 7 - Number 11

CNS SPECTRUMS
The International Journal of Neuropsychiatric Medicine

Late-life Depression and Dementia
Guest Editor-Benoit H. Mulsant, MD

INTRODUCTION

Geriatric Psychiatry:
Challenges and Opportunities

B.H. Mulsant

coin 7-i a
i
H c.
to
H

X
X
a

»
f- t4

C.

ORIGINAL RESEARCH

Primary Care Physicians' Attitude
Toward Diagnosis and Treatment

of Late-life Depression
J.S. Harman, E.L. Brown, T. Ten Have,
B.H. Mulsant, G. Brown, andM.L. Bruce

REVIEW

LLJ I c\|
Q CD Z o> IK

X
X
X
X
X N
)« 1-1

JKtt
* C-
* *-i
* M
3<C (•>

:*; in
»: r*.

q " M —

i-i ~*~

a: r̂  ""£
tD Id "~

<tjx -
Jt _-

D X C- ""Z.
^ J «_t Lbt — - •

ui»» r
•r; "j "" '

Dementia Caregiving:
Recent Research on Negative Health Effects
and the Efficacy of Caregiver Interventions

L.M. Martire andM. Hall

REVIEW

Assessment of Behavioral and
Psychological Symptoms of Dementia

A.J. Bharucha,]. Rosen,
B.H. Mulsant, andB.G. Pollock

'Ah i'i

x in

Q.
D
o

c

o

O
LU

LU
U

Qi

0)

REVIEW
Anxiety Disorders in Late Life:

An Evolving Picture
E.J. Lenze, M.K. Shear,

B.H. Mulsant, and C.F. Reynolds III

ORIGINAL RESEARCH
The Establishment of a Brain Bank

for the Study of Late-life Depression:
A Feasibility Study of Factors

Facilitating Consent
C. McFarland, RA. Sweet, S.T. DeKosky,

P.R. Houck, B.H. Mulsant,
B. G. Pollock, and C.F. Reynolds III

i2 u

CMI: 3
cnsspectrums.com

CNS Spectrums is an
Index Medicus journal.

https://doi.org/10.1017/S109285290002424X Published online by Cambridge University Press

https://doi.org/10.1017/S109285290002424X


In a teratology study in rabbits, an increased incidence ol postimplantation fetal loss occurred in dams exposed to 60,
300 and 1500 mg/kg/day, or less than approximately Vi to 8 times the maximum human dose on a mg/m! basis. There
are no adequate and well-controlled studies in pregnant women. Because animal reproduction studies are not always
predictive of human response, this drug should be used during pregnancy only if the potential benefit justifies the
potential risk to the fetus. Use in Nursing Mothers Gabapentin is secreted into human milk following oral
administration. A nursed infant could be exposed to a maximum dose of approximately 1 mg/kg/day of gabapentin.
Because the effect on the nursing infant is unknown, Neurontin" should be used in women who aie nursing only if the
benefits clearly outweigh the risks. Pedlstrlc Use Effectiveness in pediatric patients below the age of 3 years has not
been established (see CLINICAL PHARMACOLOGY, Clinical Studies). Geriatric Use Clinical studies of Neurontin did
not include sufficient numbers of subjects aged 65 and over to determine whether they responded differently from younger
subjects. Other reported clinical experience has not identified differences in responses between the elderly and younger
patients. In general, dose selection for an elderly patient should be cautious, usually starting at the low end of the dosing
range, reflecting the greater freguency of decreased hepatic, renal, or cardiac function, and of concomitant disease or other
drug therapy. This drug is known to be substantially excreted by the kidney, and the risk of toxic reactions to this drug
may be greatei in patients with impaired renal function. Because elderly patients are more likely to have decreased renal
function, care should be taken in dose selection, and it may be useful to monitor renal function (see CLINICAL
PHARMACOLOGY, ADVERSE REACTIONS, and DOSAGE AND ADMINISTRATION sections).
ADVERSE REACTIONS

The most commonly observed adverse events associated with the use of Neurontin8 in combination with other antiepileptic
drugs in patients >12 years of age, not seen at an eguivalent frequency among placebo-treated patients, were somnolence,
dizziness, ataxia, fatigue, and nystagmus. The most commonly observed adverse events reported with the use of Neurontin
in combination with other antiepileptic drugs in pediatric patients 3 to 12 years of age, not seen at an equal frequency among
placebo-treated patients, were viral infection, fever, nausea and/or vomiting, somnolence, and hostility (see WARNINGS,
Neuropsychiatric Adverse Events). Approximately 7% of the 2074 patients >12 years of age and approximately 7% of the
449 pediatric patients 3 to 12 years of age who received Neurontin* in premarketing clinical trials discontinued treatment
because of an adverse event. The adverse events most commonly associated with withdrawal in patients >12 years of age
were somnolence (1.2%), ataxia (0.8%), latigue (0.6%), nausea and/or vomiting (0.6%), and dizziness (0.6%). The adverse
events most commonly associated with withdrawal in pediatric patients were emotional lability (1.6%), hostility (1.3%), and
hyperkinesia (1.1%). Incidence in Controlled Clinical Trials Table 1 lists treatment-emergent signs and symptoms
that occurred in at least 1 % of Neurontin*-treated patients >12 years of age with epilepsy participating in placebo-controlled
trials and were numerically more common in the Neurontin* group. In these studies, either Neurontin* or placebo was added
to the patient's current antiepileptic drug therapy. Adverse events were usually mild to moderate in intensity. The presenter
should be aware that these figures, obtained when Neurontin8 was added to concurrent antiepileptic drug therapy, cannot
be used to predict the frequency of adverse events in the course of usual medical practice where patient characteristics and
other factors may differ from those prevailing during clinical studies. Similarly, the cited frequencies cannot be directly
compared with figures obtained from other clinical investigations involving different treatments, uses, or investigators. An
inspection of these frequencies, however, does provide the prescribing physician with one basis to estimate the relative
contribution of drug and nondrug factors to the adverse event incidences in the population studied.

TABLE 1 . Treatment-Emergent Adverse Event Incidence in Controlled Add-On Trials in Patients >12 Years of Age
(Events in at least 1 % of Neuronlin patients and numerically more frequent than in the placebo group)

Efldy_Syslejn/
Adverse Event

Body As A Whole
Fatigue
Weight Increase
Back Pain
Peripheral Edema

Cardiovascular
Vasodilatation

Dioestive System
Dyspepsia
Mouth or Throat Dry
Constipation
Dental Abnormalities
Increased Appetite

Neurontin"
N=543

%

11.0
2.9
1.8
1.7

1.1

2.2
1.7
1.5
1.5
1.1

Hematologic and Lvmphatic Svstems
Leukopenia

Musculoskeletal Svsterr
Myalgia
Fracture

Nervous System
Somnolence
Dizziness
Ataxia
Nystagmus

1.1
[

2.0
1.1

19.3
17.1
12.5
8.3

Placebo1

N=378
%

5.0
1.6
0.5
0.5

0.3

0.5
0.5
0.8
0.3
0.8

0.5

1.9
0.8

8.7
6.9
5.6
4.0

Body System/
Adverse Event

Neurontin03

N=543
%

Nervous System (conf d)
Tremor
Nervousness
Dysarthria
Amnesia
Depression
Thinking Abnormal
Twitching
Coordination Abnormal

Respiratory System
Rhinitis
Pharyngitis
Coughing

Skin and Appendages
Abrasion
Pruritus

Urooenital System
Impotence

Snecial Senses
Diplopia
Amblyopia6

Laboratorv Deviations
WBC Decreased

6.8
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
4.2

1.1

Placebo'
N=378

%

3.2
1.9
0.5
0.0
1.1
1.3
0.5
0.3

3.7
1.6
1.3

0.0
0.5

1.1

1.9
1.1

0.5
1 Plus background antiepileptic drug therapy.b Amblyopia was often described as blurred vision.

Other events in more than 1 % of patients >12 years of age but equally or more frequent in the placebo group included:
headache, viral infection, fever, nausea and/or vomiting, abdominal pain, diarrhea, convulsions, confusion, insomnia,
emotional lability, rash, acne. Among the treatment-emergent adverse events occurring at an incidence of at least 10% ol
Neurontin-treated patients, somnolence and ataxia appeared to exhibit a positive dose-response relationship. The overall
incidence of adverse events and the types of adverse events seen were similar among men and women treated with
Neurontin8. The incidence of adverse events increased slightly with increasing age in patients treated with either Neurontin®
or placebo. Because only 3% of patients (28/921) in placebo-controlled studies were identified as nonwhite (black or
other), there are insufficient data to support a statement regarding the distribution ol adverse events by race. Table 2 lists
treatment-emergent signs and symptoms that occurred in at least 2% of Neurontin-treated patients 3 to 12 years of age
with epilepsy participating in placebo-controlled trials and were numerically more common in the Neurontin group. Adverse
events were usually mild to moderate in intensity.

TABLE 2. Treatment-Emergent Adverse Event Incidence in Pediatric Patients Age 3 to 12 Years in a
Controlled Add-On Trial
(Events in at least 2% of Neurontin patients and numerically more frequent than in the placebo group)

Body System/
Adverse Event

Body As A Whole
Viral Infection
Fever
Weight Increase
Fatigue

Dioestive System
Nausea and/or Vomiting

Neurontin1

N=119
%

10.9
10.1
3.4
3.4

8.4

Placebo1

N=128
%

3.1
3.1
0.8
1.6

7.0

Body System/
Adverse Event

Nervous System
Somnolence
Hostility
Emotional Lability
Dizziness
Hyperkinesia

Respiratory System
Bronchitis
Respiratory Infection

Neurontin1

N=119
%

8.4
7.6
4.2
2.5
2.5

3.4
2.5

Placebo1

N=128
%

4.7
2.3
1.6
1.6
0.8

0.8
0.8

1 Plus background antiepileptic drug therapy.

Other events in more than 2% ol pediatric patients 3 to 12 years of age but equally or more frequent in the placebo group
included: pharyngitis, upper respiratory infection, headache, rhinitis, convulsions, diarrhea, anorexia, coughing, and otitis
media.
Other Adverse Events Observed During All Clinical Trials Neurontin* has been administered to 2074 patients
>12 years of age during all clinical trials, only some of which were placebo-controlled. During these trials, all adverse
events were recorded by the clinical investigators using terminology of their own choosing. To provide a meaningful
estimate of the proportion of individuals having adverse events, similar types of events were grouped into a smaller number
of standardized categories using modified C0START dictionary terminology. These categories are used in the listing below.
The frequencies presented represent the proportion of the 2074 patients >12 years of age exposed to Neurontin® who
experienced an event of the type cited on at least one occasion while receiving Neurontin*. All reported events are
included except those already listed in the previous table, those too general to be informative, and those not reasonably
associated with the use of the drug. Events are further classified within body system categories and enumerated in order
of decreasing frequency using the following definitions: frequent adverse events are defined as those occurring in at least
1/100 patients; infrequent adverse events are those occurring in 1/100 to 1/1000 patients; rare events are those occurring
in fewer than 1/1000 patients. Body As A Whole: Frequent asthenia, malaise, face edema; / n f a j u w t allergy, generalized

edema, weight decrease, chill; Rare: strange feelings, lassitude, alcohol intolerance, hangover effect. Cardiovascular
System: Frequent hypertension; Infrequent: hypotension, angina pectoris, peripheral vascular disorder, palpitation,
tachycardia, migraine, murmur; Rare: atrial fibrillation, heart failure, thrombophlebitis, deep thrombophlebitis, myocardial
infarction, cerebrovascuiar accident, pulmonary thrombosis, ventricular extrasystoles, bradycardia, premature atrial contraction,
pericardial rub, heart block, pulmonary embolus, hyperlipidemia, hypercholesterolemia, pericardial effusion, pericarditis.
Digestive System: Frequent: anorexia, flatulence, gingivitis; Infrequent: glossitis, gum hemorrhage, thirst, stomatitis,
increased salivation, gastroenteritis, hemorrhoids, bloody stools, fecal incontinence, hepatomegaly; flare: dysphagia, eructation,
pancreatitis, peptic ulcer, colitis, blisters in mouth, tooth discolor, perieche, salivary gland enlarged, lip hemorrhage,
esophagitis, hiatal hernia, hematemesis, proctitis, irritable bowel syndrome, rectal hemorrhage, esophageal spasm. Endocrine
System: Rare: hyperthyroid, hypothyroid, goiter, hypoestrogen, ovarian failure, epididymitis, swollen testicle, cushingoid
appearance. Hematologic and Lymphatic System: Frequent: purpura most often described as bruises resulting from
physical trauma; Infrequent anemia, thrombocytopenia, lymphadenopathy; toe: WBC count increased, lymphocytosis, non-
Hodgkin's lymphoma, bleeding time increased. Musculoskeletal System: Frequent arthralgia; Infrequent: tendinitis,
arthritis, joint stillness, joint swelling, positive Romberg test; flare: costochondritis, osteoporosis, bursitis, contracture.
Nervous System: Frequent: vertigo, hyperkinesia, paresthesia, decreased or absent reflexes, increased reflexes, anxiety,
hostility; Infrequent: CNS tumors, syncope, dreaming abnormal, aphasia, hypesthesia, intracranial hemorrhage, hypotonia,
dysesthesia, paresis, dystonia, hemiplegia, facial paralysis, stupor, cerebellar dysfunction, positive Babinski sign, decreased
position sense, subdural hematoma, apathy, hallucination, decrease or loss of libido, agitation, paranoia, depersonalization,
euphoria, feeling high, doped-up sensation, suicidal, psychosis; Rare:choreoathetosis, orofacial dyskinesia, encephalopathy,
nerve palsy, personality disorder, increased libido, subdued temperament, apraxia, fine motor control disorder, meningismus,
local myoclonus, hyperesthesia, hypokinesia, mania, neurosis, hysteria, antisocial reaction, suicide gesture. Respiratory
System: Frequent:pneumonia; Mreguentepistaxis, dyspnea, apnea; flare: mucositis, aspiration pneumonia, hyperventilation,
hiccup, laryngitis, nasal obstruction, snoring, bronchospasm, hypoventilation, lung edema. Dermatological: Infrequent:
alopecia, eczema, dry skin, increased sweating, urticaria, hirsutism, seborrhea, cyst, herpes simplex; flare: herpes zoster, skin
discolor, skin papules, photosensitive reaction, leg ulcer, scalp seborrhea, psoriasis, desquamation, maceration, skin nodules,
subcutaneous nodule, melanosis, skin necrosis, local swelling. Urogenital System: / *< ;«*hemalu r ia , dysuria, urination
frequency, cystitis, urinary retention, urinary incontinence, vaginal hemorrhage, amenorrhea, dysmenorrhea, menorrhagia,
breast cancer, unable to climax, ejaculation abnormal; flare: kidney pain, leukorrhea, pruritus genital, renal stone, acute renal
failure, anuria, glycosuria, nephrosis, nocturia, pyuria, urination urgency, vaginal pain, breast pain, testicle pain. Special
Senses: Frequent: abnormal vision; Infrequent: cataract, conjunctivitis, eyes dry, eye pain, visual field defect, photophobia,
bilateral or unilateral ptosis, eye hemorrhage, hordeolum, hearing loss, earache, tinnitus, inner ear infection, otitis, taste loss,
unusual taste, eye twitching, ear fullness; flare.eye itching, abnormal accommodation, perforated ear drum, sensitivity to noise,
eye focusing problem, watery eyes, retinopathy, glaucoma, iritis, corneal disorders, lacrimal dysfunction, degenerative eye
changes, blindness, retinal degeneration, miosis, chorioretinitis, strabismus, eustachian tube dyslunction, labyrinthitis, otitis
externa, odd smell. Adverse events occurring during clinical trials in 449 pediatric patients 3 to 12 years of age treated with
gabapentin that were not reported in adjunctive trials in adults are: Body As A Whole: dehydration, infectious mononucleosis.
Digestive System: hepatitis. Hemic and Lymphatic System: coagulation defect. Nervous System: aura disappeared,
occipital neuralgia. Psychoblologic Function: sleepwalking. Respiratory System: pseudocroup, hoarseness.
Postmarketing and Other Experience In addition to the adverse experiences reported during clinical testing of Neurontin*,
the following adverse experiences have been reported in patients receiving marketed Neurontin8. These adverse experiences
have not been listed above and data are insufficient to support an estimate of their incidence or to establish causation. The
listing is alphabetized: angioedema, blood glucose fluctuation, erythema multiforme, elevated liver function tests, fever,
hyponatremia, jaundice, Stevens-Johnson syndrome.
DRUG ABUSE AND DEPENDENCE

The abuse and dependence potential of Neurontin" has not been evaluated in human studies.
OVERDOSAGE
A lethal dose of gabapentin was not identified in mice and rats receiving single oral doses as high as 8000 mgAg. Signs
ol acute toxicity in animals included ataxia, labored breathing, ptosis, sedation, hypoactivity, or excitation. Acute oral
overdoses of Neurontin" up to 49 grams have been reported. In these cases, double vision, slurred speech, drowsiness,
lethargy and diarrhea were observed. All patients recovered with supportive care. Gabapentin can be removed by
riemodialysis. Although hemodialysis has not been performed in the few overdose cases reported, it may be indicated by
the patient's clinical state or in patients with significant renal impairment.
DOSAGE AND ADMINISTRATION
Neurontin' is recommended for add-on therapy in patients 3 years of age and older. Effectiveness in pediatric patients
below the age ol 3 years has not been established. Neurontin" is given orally with or without food. Patients >12 Years
ol Age: The effective dose ol Neurontin* is 900 to 1800 mg/day and given in divided doses (three times a day) using
300- or 400-mg capsules or 600- or 800-mg tablets. The starting dose is 300 mg three times a day. If necessary, the dose
may be increased using 300- or 400-mg capsules or 600- or 800-mg tablets three times a day up to 1800 mg/day. Dosages
up to 2400 mg/day have been well tolerated in long-term clinical studies. Doses of 3600 mg/day have also been
administered to a small number of patients for a relatively short duration, and have been well tolerated. The maximum
time between doses in the T.I.D. schedule should not exceed 12 hours. Pediatric Patients Age 3-12 Years: The starting
dose should range from 10-15 mg/kg/day in 3 divided doses, and the effective dose reached by upward titration over a
period ol approximately 3 days. The effective dose ol Neurontin in patients 5 years of age and older is 25-35 mg/kg/day
and given in divided doses (three times a day). The effective dose in pediatric patients ages 3 and 4 years is 40 mg/kg/day
and given in divided doses (three times a day). (See CLINICAL PHARMACOLOGY, Pediatrics.) Neurontin* may be
administered as the oral solution, capsule, or tablet, or using combinations of these formulations. Dosages up to
50 mg/kg/day have been well tolerated in a long-term clinical study. The maximum time interval between doses should
not exceed 12 hours. It is not necessary to monitor gabapentin plasma concentrations to optimize Neurontin* therapy.
Further, because there are no significant pharmacokinetic interactions among Neurontin' and other commonly used
antiepileptic drugs, the addition of Neurontin" does not alter the plasma levels of these drugs appreciably. II Neurontin* is
discontinued and/or an alternate anticonvulsant medication is added to the therapy, this should be done gradually over a
minimum of 1 week. Creatinine clearance is difficult to measure in outpatients. In patients with stable renal function,
creatinine clearance (Ccr) can be reasonably well estimated using the equation ol Cockcroft and Gault:

for females Crjr=(0.85)(140-age)(weight)/[(72)(Scr)]
for males Ccr=(140-age)(weight)/|(72)(Scr)l

where age is in years, weight is in kilograms and Scr is serum creatinine in mg/dL. Dosage adjustment in patients
>12 years of age with compromised renal function or undergoing hemodialysis is recommended as follows:

TABLE 3 . Neurontin® Dosage Based on Renal Funct ion

Renal Function
Creatinine Clearance

(mUmin)

>60
30-60
15-30
<15

Hemodialysis

Total Daily Dose
(mg/day)

1200
600
300
150
—

Dose Regimen
(mg)

400 T.I.D.
300 B ID .
300 Q.D.
300 Q.O.D."
200-300'

' Every other day.' Loading dose ol 300 to 400 mg in patients who have never received Neurontin", then 200 to 300 mg Neurontin"
following each 4 hours ol hemodialysis.

The use of Neurontin1 in patients <12 years of age with compromised renal function has not been studied.
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NEURONTIN® (gabapentin
NEURONTIN® (gabapentin
NEURONTIN® (gabapentin

tablets
oral solution

Before prescribing, please see lull prescribing information. A Brie) Summary follows.
INDICATIONS AND USAGE
Neurontin" (gabapentin) is indicated as adjunctive therapy in the treatment of partial seizures with and without secondary
generalization in patients over 12 years of age with epilepsy. Neurontin is also indicated as adjunctive therapy in the
treatment of partial seizures in pediatric patients age 3-12 years.
CONTRAINDICATIONS
Neurontin* is contraindicated in patients who have demonstrated hypersensitivity to the drug or its ingredients.
WARNINGS
Neuropsychiatrlc Adverse Events—Pediatric Patients 3-12 Yeats ot Age Gabapentin use in pediatric patients
with epilepsy 3-12 years ol age is associated with the occurrence of central nervous system related adverse events. The
most significant of these can be classified into the following categories: 1) emotional lability (primarily behavioral
problems), 2) hostility, including aggressive behaviors, 3) thought disorder, including concentration problems and
change in school performance, and 4) hyperkinesia (primarily restlessness and hyperactivity). Among the gabapentin-
treated patients, most of the events were mild to moderate in intensity. In controlled trials in pediatric patients 3-12 years
of age the incidence of these adverse events was: emotional lability 6% (gabapentin-treated patients) vs 1.3% (placebo-
treated patients); hostility 5.2% vs 1.3%; hyperkinesia 4.7% vs 2.9%; and thought disorder 1.7% vs 0%. One of these
events, a report of hostility, was considered serious. Discontinuation of gabapentin treatment occurred in 1.3% of patients
reporting emotional lability and hyperkinesia and 0.9% ol gabapentin-treated patients reporting hostility and thought
disorder. One placebo-treated patient (0.4%) withdrew due to emotional lability. Withdrawal Precipitated Seizure,
Status Epileptlcus Antiepileptic drugs should not be abruptly discontinued because of the possibility of increasing
seizure frequency. In the placebo-controlled studies in patients >12 years of age, the incidence ol status epilepticus in
patients receiving Neurontin* was 0.6% (3 of 543) versus 0.5% in patients receiving placebo (2 of 378). Among the
2074 patients treated with Neurontin9 across all studies (controlled and uncontrolled) 31(1.5%) had status epilepticus.
Of these, 14 patients had no prior history ol status epilepticus either before treatment or while on other medications.
Because adequate historical data are not available, it is impossible to say whether or not treatment with Neurontin' is
associated with a higher or lower rate of status epilepticus than would be expected to occur in a similar population not
treated with Neurontin8. Tumorigenit Potential In standard preclinical in vivo lifetime carcinogenicity studies, an
unexpectedly high incidence ol pancreatic acinar adenocarcinomas was identified in male, but not female, rats.
(See PRECAUTIONS: Carcinogenesis, Mutagenesis, Impairment of Fertility.) The clinical significance of this finding is
unknown. Clinical experience during gabapentin's premarketing development provides no direct means to assess its
potential for inducing tumors in humans. In clinical studies comprising 2085 patient-years ol exposure, new tumors were
reported in 10 patients (2 breast, 3 brain, 2 lung, 1 adrenal, 1 non-Hodgkin's lymphoma, 1 endometrial carcinoma in situ),
and preexisting tumors worsened in 11 patients (9 brain, 1 breast, 1 prostate) during or up to 2 years following
discontinuation of Neurontin*. Without knowledge ol the background incidence and recurrence in a similar population not
treated with Neurontin', it is impossible to know whether the incidence seen in this cohort is or is not alfected by treatment.
Sudden and Unexplained Deaths During the course of premarketing development of Neurontin', 8 sudden and
unexplained deaths were recorded among a cohort of 2203 patients treated (2103 patient-years of exposure). Some of these
could represent seizure-related deaths in which the seizure was not observed, e.g., at night. This represents an incidence
of 0.0038 deaths per patient-year. Although this rate exceeds that expected in a healthy population matched for age and
sex, it is within the range of estimates for the incidence ol sudden unexplained deaths in patients with epilepsy not receiving
Neurontin* (ranging from 0.0005 for the general population of epileptics, to 0.003 for a clinical trial population similar to
that in the Neurontin" program, to 0.005 for patients with refractory epilepsy). Consequently, whether these figures are
reassuring or raise further concern depends on comparability of the populations reported upon to the Neurontin' cohort
and the accuracy ol the estimates provided.
PRECAUTIONS

Information for Patients Patients should be instructed to take Neurontin* only as prescribed. Patients should be advised
that Neurontin* may cause dizziness, somnolence and other symptoms and signs of CNS depression. Accordingly, they
should be advised neither to drive a car nor to operate other complex machinery until they have gained sufficient experience
on Neurontin* to gauge whether or not it affects their mental and/or motor performance adversely. Laboratory Tests
Clinical trials data do not indicate that routine monitoring of clinical laboratory parameters is necessary lor the safe use of
Neurontin* The value of monitoring Neurontin* blood concentrations has not been established. Neurontin* may be used
in combination with other antiepileptic drugs without concern lor alteration of the blood concentrations of gabapentin or of
other antiepileptic drugs. Drug Interactions Gabapentin is not appreciably metabolized nor does it interfere with the
metabolism of commonly co-administered antiepileptic drugs. The drug interaction data described in this section were
obtained from studies involving healthy adults and adult patients with epilepsy. Phenytoin: In a single and multiple dose
study of Neurontin* (400 mg T.I.D.) in epileptic patients (N=8) maintained on phenytoin monotherapy for at least 2 months,
gabapentin had no effect on the steady-state trough plasma concentrations of phenytoin and phenytoin had no effect on
gabapentin pharmacokinetics. Carbamazepine: Steady-state trough plasma carbamazepine and carbamazepine 10,
11 epoxide concentrations were not affected by concomitant gabapentin (400 mg T.I.D.; N=12) administration. Likewise,
gabapentin pharmacokinetics were unaltered by carbamazepine administration, valproic Acid: The mean steady-state
trough serum valproic add concentrations prior to and during concomitant gabapentin administration (400 mg T.I.D.; N=17)
were not different and neither were gabapentin pharmacokinetic parameters affected by valproic acid. Phenobarbital:
Estimates of steady-state pharmacokinetic parameters for phenobarbital or gabapentin (300 mg T.I.D.; N=12) are identical
whether the drugs are administered alone or together. Cimetidine: In the presence ol cimetidine at 300 mg Q.I.D. (N=12)
the mean apparent oral clearance of gabapentin fell by 14% and creatinine clearance fell by 10%. Thus cimetidine
appeared to alter the renal excretion ol both gabapentin and creatinine, an endogenous marker of renal function. This small
decrease in excretion of gabapentin by cimetidine is not expected to be of clinical importance. The effect of gabapentin on
cimetidine was not evaluated. Oral Contraceptive: eased on AUC and half-life, multiple-dose pharmacokinetic profiles
of norethindrqne and ethinyl estradiol following administration of tablets containing 2.5 mg of norethindrone acetate and
50 meg ol ethinyl estradiol were similar with and without coadministration of gabapentin (400 mg T.I.D.; N=13). The Cmax
of norethindrone was 13% higher when it was coadministered with gabapentin; this interaction is not expected to be of
clinical importance. Antacid ( M a a l o r ) : Maalox reduced the bioavailability of gabapentin (N=16) by about 20%. This
decrease in bioavailability was about 5% when gabapentin was administered 2 hours after Maalox. It is recommended that
gabapentin be taken at least 2 hours following Maalox administration. Effect of Probenecid: Probenecid is a blocker of
renal tubular secretion. Gabapentin pharmacokinetic parameters without and with probenecid were comparable. This
indicates that gabapentin does not undergo renal tubular secretion by the pathway that is blocked by probenecid.
Drug/Laboratory Tests Interactions Because false positive readings were reported with the Ames N-Multistix SG*
dipstick test lor urinary protein when gabapentin was added to other antiepileptic drugs, the more specific sulfosalicylic acid
precipitation procedure is recommended to determine the presence of urine protein. Carcinogenesis, Mutagenesis,
Impairment of Fertility Gabapentin was given in the diet to mice at 200,600, and 2000 mg/kg/day and to rats at 250,
1000, and 2000 mg/kg/day for 2 years. A statistically significant increase in the incidence of pancreatic acinar cell adenomas
and carcinomas was found in male rats receiving the high dose; the no^ffect dose for the occurrence of carcinomas was
1000 mg/kg/day. Peak plasma concentrations ol gabapentin in rats receiving the high dose of 2000 mg/kg were 10 times
higher than plasma concentrations in humans receiving 3600 mg per day, and in rats receiving 1000 mg/kg/day peak
pjasma concentrations were 6.5 times higher than in humans receiving 3600 mg/day. The pancreatic acinar cell carcinomas
did not affect survival, did not metastasize and were not locally invasive. The relevance of this finding to carcinogenic risk
in humans is unclear. Studies designed to investigate the mechanism of gabapentin-induced pancreatic carcinogenesis in
rats indicate that gabapentin stimulates DNA synthesis in rat pancreatic acinar cells in vitro and, thus, may be acting as a
tumor promoter by enhancing mitogenic activity. It is not known whether gabapentin has the ability to increase cell
proliferation in other cell types or in other species, including humans. Gabapentin did not demonstrate mutagenic or
genotoxic potential in three in vitro and four in vivo assays. It was negative in the Ames test and the in vitro HGPRT forward
mutation assay in Chinese hamster lung cells; it did not produce significant increases in chromosomal aberrations in the
in vitro Chinese hamster lung cell assay; it was negative in the in vivo chromosomal aberration assay and in the in vivo
micronucleus test in Chinese hamster bone marrow; it was negative in the in vivo mouse micronucleus assay; and it did
not induce unscheduled DNA synthesis in hepatocytes from rats given gabapentin. No adverse elfects on fertility or
reproduction were observed in rats at doses up to 2000 mg/kg (approximately 5 times the maximum recommended human
dose on an mg/rtf basis). Pregnancy Pregnancy Category C: Gabapentin has been shown to be letotoxic in rodents,
causing delayed ossification of several bones in the skull, vertebrae, forelimbs, and hindlimbs. These effects occurred
when pregnant mice received oral doses ol 1000 or 3000 mg/kg/day during the period of organogenesis, or approximately
1 to 4 times the maximum dose of 3600 mg/day given to epileptic patients on a mg/m! basis. The no-effect level was
500 mg/kg/day or approximately Vi of the human dose on a mg/m* basis. When rats were dosed prior to and during mating,
and throughout gestation, pups from all dose groups (500,1000 and 2000 mg/kg/day) were affected. These doses are
equivalent to less than approximately 1 to 5 times the maximum human dose on a mg/m' basis. There was an increased
incidence of hydroureter and/or hydronephrosis in rats in a study of fertility and general reproductive performance at
2000 mg/kg/day with no effect at 1000 mg/kg/day, in a teratology study at 1500 mg/kg/day with no effect at 300 mg/kg/day,
and in a perinatal and postnatal study at all doses studied (500,1000 and 2000 mg/kg/day). The doses at which the effects
occurred are approximately 1 to 5 times the maximum human dose of 3600 mg/day on a mg/m2 basis; the no-effect doses
were approximately 3 times (Fertility and General Reproductive Performance study) and approximately equal to
(Teratogenicity study) the maximum human dose on a mg/nf basis. Other than hydroureter and hydronephrosis, the
etiologies of which are unclear, the incidence of malformations was not increased compared to controls in offspring
of mice, rats, or rabbits given doses up to 50 times (mice), 30 times (rats), and 25 times (rabbits) the human daily
dose on a mg/kg basis, or 4 times (mice), 5 times (rats), or 8 times (rabbits) the human daily dose on a mg/m! basis.
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STRONG SILENT TYPE.
LIKE HIS NEURONTIN.

ADD-ON PARTIAL-SEIZURE CONTROL WITH EXCELLENT TOLERABILITY
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BRIEF SUMMARY of PRESCRIBING INFORMATION
INDICATIONS AND USAGE

SEROQUEL is indicated for the treatment of schizophrenia.
The efficacy of SEROOUEL in schizophrenia was established in short-term 16-

week) controlled trials of schizophrenic inpatjents (See CLINICAL PHARMACOLOGY).
The effectiveness of SEROQUEL in long-term use, that is, for more than 6 weeks,

has not been systematically evaluated in controlled trials. Therefore, the physician
who elects to use SEROQUEL for extended periods should periodically re-evaluate
the long-term usefulness of the drug for the individual patient
CONTRAINDICATIONS

SEROQUEL is contraindicated in individuals with a known hypersensrtivity to this
medication or any of its ingredients.
WARNINGS

Neurolaptlc Malignant Syndrome: (NMS) A potentially fatal symptom complex
sometimes referred to as Neuroleptic Malignant Syndrome (NMS) has been reported
in association with administration of antipsychotic drugs. Two possible cases of
NMS [2/2387 (0.1%)] have been reported in clinical trials with SEROQUEL. Clinical
manifestations of NMS are hyperpyrexia, muscle rigidity, altered mental status, and
evidence of autonomic instability (irregular pulse or blood pressure, tachycardia,
diaphoresis, and cardiac dysrhythmia). Additional signs may include ejevated creatine
phosphokinase, myoglobmuria (mabdomyolysis) and acute renal failure. The diag-
nostic evaluation of patients with this syndrome is complicated. In arriving at a
diagnosis, it is important to exclude cases where the clinical presentation includes
both serious medical illness {e.g., pneumonia, systemic infection, etc.) and untreated
or inadequately treated extrapyramidal signs and symptoms (EPS). Other important
considerations in the differential diagnosis include central anticholinergic toxicity,
heat stroke, drug fever and primary central nervous system (CNS) pathology. The
management of NMS should include: 1) immediate discontinuation of antipsychotic
drugs and other drugs not essential to concurrent therapy; 2) intensive symptomatic
treatment and medical monitoring; and 3) treatment of any concomitant serious
medical problems for which specific treatments are available. There is no general
agreement about specific pharmacological treatment regimens for NMS. If a patient
requires antipsychotic drug treatment after recovery from NMS, the potential rein-
troduction of drug therapy should be carefully considered. The patient should be
carefully monitored since recurrences of NMS have been reported. Tardive
DyskJnesia: A syndrome of potentially irreversible, involuntary, dyskinetic move-
ments may develop in patients treated with antipsychotic drugs. Although the
prevalence of the syndrome appears to be highest among the elderly, especially
elderly women, it is impossible to rely upon prevalence estimates to predict, at the
inception of antipsychotic treatment, which patients are likely to develop the syn-
drome. Whether antipsychotic drug products differ in their potential to cause tardive
dyskinesia is unknown. The risk of developing tardive dyskinesia and the likelihood
that it will become irreversible are believed to increase as the duration of treatment
and the total cumulative dose of antipsychotic drugs administered to the patient
increase. However, the syndrome can develop, although much less commonly, after
relatively brief treatment periods at low doses. There is no known treatment for
established cases of tardive dyskinesia, although the syndrome may remit, partially
or completely, if antipsychotic treatment is withdrawn. Antipsycnotic treatment,
itself, however, may suppress (or partially suppress) the signs and symptoms of the
syndrome and thereby, may possibly mask the underlying process. The effect that
symptomatic suppression has upon the long-term course of the syndrome is
unknown. Given these considerations, SEROQUEL should be prescribed in a manner
that is most likely to minimize the occurrence of tardive dyskinesia. Chronic antipsy-
chotic treatment should generally be reserved for patients who appear to suffer from
a chronic illness that (1) is known to respond to antipsychotic drugs, and (2) for
whom alternative, equally effective, but potentially less harmful treatments are not
available or appropriate. In patients who do require chronic treatment, the smallest
dose and the shortest duration of treatment producing a satisfactory clinical
response should be sought. The need for continued treatment should be reassessed
periodically. If signs and symptoms of tardive dyskinesia appear in a patient on
SEROQUEL, drug discontinuation should be considered. However, some patients
may require treatment with SEROQUEL despite the presence of the syndrome.
PRECAUTIONS: General

Orthottatic Hypotension: SEROOUEL may induce orthostatic hypotension asso-
ciated with dizziness, tachycardia and, in some patients, syncope, especially during
the initial dose-titration period, probably reflecting its aradrenergic antagonist
properties. Syncope was reported in 1 % (22/2162) of the patients treated with
SEROOUEL, compared with 0% (0/206) on placebo and about 0.5% (2/420) on
active control drugs. The risk of orthostatic hypotension and syncope may be
minimized by limiting the initial dose to 25 mg bid. If hypotension occurs during
titration to the target dose, a return to the previous dose in the titration schedule
is appropriate. SEROQUEL should be used with particular caution in patients with
known cardiovascular disease (history of myocardial infarction or ischemic heart
disease, heart failure or conduction abnormalities), cerebrovascular disease or con-
ditions which would predispose patients to hypotension (dehydration, hypovolemia
and treatment with antihypertensive medications). Cataracts: The development of
cataracts was observed in association with quatlapine treatment in chronic dog
studies (see Animal Toxicology)- Lens changes have also been observed in

t i t d i g l g - t e r m SEROQUEL treatment, but a causal relationship to
t b t b l i h d N t h l th ibilit f

tients durng longterm SEROQUEL treatment, bu a c u p
ROQUEL use has not been established. Nevertheless, the possibility of

lenticular changes cannot be excluded at this time. Therefore, examination of
the lens by methods adequate to detect cataract formation, such as slit lamp
exam or other appropriately sensitive methods, is recommended at initiation of
treatment or shortly thereafter, and at 6 month Intervals during chronic treatment.
Seizures: During clinical trials, seizures occurred in 0.8% (18/2387) of patients
treated with SEROQUEL compared to 0.5% (1/206) on placebo and 1% (4/420) on
active control drugs. As with other antipsychotics SEROQUEL should be used
cautiously in patients with a history of seizures or with conditions that potentially
lower the seizure threshold, e.g., Alzheimer's dementia. Conditions that lower the
seizure threshold may be more prevalent in a population of 65 years or older.
Hypothyroidism: Clinical trials with SEROQUEL demonstrated a dose-related
decrease in total and free thyroxine (T4) of approximately 20% at the higher end of
the therapeutic dose range and was maximal in the first two to four weeks of treat-
ment and maintained without adaptation or progression during more chronic therapy.
Generally, these changes were of no clinical significance and TSH was unchanged
in most patients, and levels of TBG were unchanged. In nearly all cases, cessation
of SEROQUEL treatment was associated with a reversal of the effects on total and
free T4, irrespective of the duration of treatment. About 0.4% (10/2386) of
SEROQUEL patients did experience TSH increases. Six of the patients with TSH
increases needed replacement thyroid treatment. Cholesterol and Triglycerfde
Elevations: In a pool of 3- to 6-week placebo-controlled trials, SEROGUEl-treated
patients had increases from baseline in cholesterol and triglyceride of 11% and
17%, respectively, compared to slight decreases for placebo patients. These
changes were only weakly related to the increases in weight observed in SEROQUEl-
treated patients. Hyperprolaclinemfa: Although an elevation of prolactin levels was
not demonstrated tn clinical trials with SEROQUEL, increased prolactin levels were
observed in rat studies with this compound, and were associated with an increase
in mammary gland neoplasia in rats (see Carcinogenesis}. Tissue culture experi-
ments indicate that approximately one-third of human breast cancers are prolactin
dependent in vitro, a factor of potential importance if the prescription of these drugs
is contemplated in a patient with previously detected breast cancer. Although
disturbances such as galactorrhea, amenorrhea, gynecomastia, and impotence
have been reported with prolactin-elevating compounds, the clinical significance of
elevated serum prolactin levels is unknown for most patients. Neither clinical studies
nor epidemiqlogic studies conducted to date have shown an association between
chronic administration of this class of drugs and tumorigenesis in humans; the
available evidence is considered too limited to be conclusive at this time.
Transaminase Elevations: Asymptomatic, transient and reversible elevations in
serum transaminases (primarily ALT) have been reported. The proportions of
patients with transaminase elevations of > 3 times the upper limits of the normal
reference range in a pool of 3- to 6-week placebo-controlled trials were approxi-
mately 6% for SEROQUEL compared to 1 % for placebo. These hepatic enzyme
elevations usually occurred within the first 3 weeks of drug treatment and promptly
returned to pre-study levels with ongoing treatment with SEROQUEL. Potential for
Cognitive and Motor Impairment: Somnolence was a commonly reported adverse
event reported in patients treated with SEROQUEL especially during the 3-5 day
period of initial dose-titration. In the 3- to 6-week placebo-controlled trials, somno-
lence was reported in 18% of patients on SEROQUEL compared to 11 % of placebo
patients. Since SEROQUEL has the potential to impair judgment, thinking, or motor
skills, patients should be cautioned about performing activities requiring mental
alertness, such as operating a motor vehicle (including automobiles) or operating
hazardous machinery until they are reasonably certain that SEROQUEL therapy
does not affect them adversely. Priapism: One case of priapism in a patient receiving
SEROQUEL has been reported prior to market introduction. While a causal relation-
ship to use of SEROQUEL has not been established, other drugs with
alpna-adrenergic blocking effects have been reported to induce priapism, and it is
possible that SEROQUEL may share this capacity. Severe priapism may require
surgical intervention. Body Temperature Regulation: Although not reported with
SEROQUEL, disruption of the body's ability to reduce core body temperature has
been attributed to antipsychotic agents. Appropriate care is advised when prescribing
SEROQUEL for patients who will be experiencing conditions which may contribute
to an elevation in core body temperature, e.g., exercising strenuously, exposure to
extreme heat, receiving concomitant medication with anticholinergic activity, or
being subject to dehydration. Dysphagla: Esophageal dysmotility and aspiration
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have been associated with antipsychotic drug use. Aspiration pneumonia is a common
cause of morbidity and mortality in elderly patients, in particular those with
advanced Alzheimer's dementia. SEROQUEL and other antipsychotic drugs
should be used cautiously in patients at risk for aspiration pneumonia. Suicide:
The possibility of a suicide attempt is inherent in schizophrenia and close supervision
of high risk patients should accompany drug therapy. Prescriptions for SEROQUEL
should be written for the smallest quantity of tablets consistent with good patient
management in order to reduce the risk of overdose. Use In Patients with
Concomitant Illness: Clinical experience with SEROQUEL in patients with certain
concomitant systemic illnesses is limited. SEROQUEL has not been evaluated or
used to any appreciable extent in patients with a recent history of myocardial infarc-
tion or unstable heart disease. Patients with these diagnoses were excluded from
premarketing clinical studies. Because of the risk of orthostatic hypotension with
SEROQUEL, caution should be observed in cardiac patients (see Orthostatic
Hypotension). Information for Patients: Physicians are advised to discuss the
following issues with patients for whom they prescribe SEROQUEL. Orthostatic
Hypotension: Patients should be advised of the risk of orthostatic hypotension,
especially during the 3-5 day period of initial dose titration, and also at times of
re-initiating treatment or increases in dose. Interference with Cognitive and Motor
Performance: Since somnolence was a commonly reported adverse event associated
with SEROQUEL treatment, patients should be advised of the risk of somnolence,
especially during the 3-5 day period of initial dose titration. Patients should be
cautioned about performing any activity requiring mental alertness, such as operating
a motor vehicle (including automobiles) or operating hazardous machinery, until
they are reasonably certain that SEROQUEL therapy does not affect them adversely.
Pregnancy: Patients should be advised to notify their physician if they become preg-
nant or intend to become pregnant during therapy. Nursing: Patients should be
advised not to breast feed i f they are taking SEROQUEL. Concomitant Medication:
As with other medications, patients should be advised to notify their physicians if
they are taking, or plan to take, any prescription or over-the-counter drugs. Alcohol:
Patients should be advised to avoid consuming alcoholic beverages while taking
SEROQUEL. Heat Exposure and Dehydration: Patients should be advised regarding
appropriate care in avoiding overheating and dehydration. Laboratory Tests: No
specific laboratory tests are recommended. Drug Interactions: The risks of using
SEROQUEL in combination with other drugs have not been extensively evaluated in
systematic studies. Given the primary CNS effects of SEROQUEL, caution should be
used when it is taken in combination with other centrally acting drugs. SEROQUEL
potentiated the cognitive and motor effects of alcohol in a clinical trial in subjects
with selected psychotic disorders, and alcoholic beverages should be avoided while
taking SEROQUEL. Because of its potential for inducing hypotension, SEROQUEL
may enhance the effects of certain antihypertensive agents. SEROQUEL may antag-
onize the effects of levodopa and dopamine agonists. The Effect of Other Drugs on
SEROOUEL Phenytoin: Coadministration of quetiapine (250 mg tid) and phenytoin
(100 mg tid) increased the mean oral clearance of quetiapine by 5-fold. Increased
doses of SEROQUEL may be required to maintain control of symptoms of schizo-
phrenia in patients receiving quetiapine and phenytoin, or other hepatic enzyme
inducers (e.g., carbamazepine, barbiturates, rifampin, glucocorticoids). Caution
should be taken if phenytoin is withdrawn and replaced with a non-inducer (e.g.,
valproate). Thforldazlne: Thioridazine (200 mg bid) increased the oral clearance of
quetiapine (300 mg bid) by 65%. Cimetidine: Administration of multiple daily
doses of cimetidine (400 mg tid for 4 days) resulted in a 20% decrease in the mean
oral clearance of quetiapine (150 mg tid). Dosage adjustment for quetiapine is not
required when it is given with cimetidine. P450 3A Inhibitors: Coadministration of
ketoconazole (200 mg once daily for 4 days), a potent inhibitor of cytochrome P450
3A, reduced oral clearance of quetiapine by 84%, resulting in a 335% increase in
maximum plasma concentration of quetiapine. Caution is indicated when SEROQUEL
is administered with ketoconazole and other inhibitors of cytochrome P450 3A
(e.g., itraconzaole, fluconazole, and erythromycin). Fluoxetlne, Imlpramine,
Haloperiuol, and Rlsperidone: Coadministration of ffuoxetine (60 mg once daily);
imipramine (75 mg bid), haloperidol (7.5 mg bid), or risperidone (3 mg bid) with
quetiapine (300 mg bid) did not alter the steady-state pharmacokinetics of
quetiapine. Effect of uuetlaplne on Other Drugs Lorazepam: The mean oral clearance
of lorazepam (2 mg, single dose) was reduced by 20% in the presence of quetiapine
administered as 250 mg tid dosing. Lithium: Concomitant administration of
quetiapine (250 mg tid) with lithium had no effect on any of the steady-state
pharmacokinetic parameters of lithium. Antipyrine: Administration of multiple daily
doses up to 750 mg/day (on a tid schedule) of quetiapine to subjects with selected
psychotic disorders had no clinically relevant effect on the clearance of antipyrine or
urinary recovery of antipyrine metabolites. These results indicate that quetiapine
' J not significantly induce hepatic enzymes responsible for cytochrome P450

y
does noes gnificantly induce hepatic enzyes esposbe o yoc
mediated metabolism of antipyrine. Carcinogenesis, Mutagenesis, Impairment of
Fertility Carcfnogenesis: Carcinogenicity studies were conducted in C57BL mice
and Wistar rats. Quetiapine was administered in the diet to mice at doses of 20,75,
2 0 d 750 /k d t t b t d o s f 25 75 and 250 mg/kg for
and Wistar rats. Quetiapine was administered in the diet to mice at doses of 20,75,
250, and 750 mg/kg and to rats by gavage at doses of 25, 75, and 250 mg/kg for
two years. These doses are equivalent to 0.1,0.5,1.5, and 4.5 times the maximum
human dose (800 mg/day) on a ma/itf basis (mice) or 0.3,0.9, and 3.0 times the
maximum human dose on a mg/m* basis (rats). There were statistically significant
increases in thyroid gland follicular adenomas in male mice at doses of 250 and
750 mg/kg or 1.5 ana 4.5 times the maximum human dose on a mg/m2 basis and
in male rats at a dose of 250 mg/kg or 3.0 times the maximum human dose on a
mg/m2 basis. Mammary gland adenocarcinomas were statistically significantly
increased in female rats at all doses tested (25,75, and 250 mg/kg or 0.3,0.9, and
3.0 times the maximum recommended human dose on a mg/m? basis). Thyroid
follicular cell adenomas may have resulted from chronic stimulation of the thyroid
gland by thyroid stimulating hormone (TSH) resulting from enhanced metabolism
and clearance of thyroxine by rodent liver. Changes in TSH, thyroxine, and thyroxine
clearance consistent with this mechanism were observed in subchronic toxicity
studies in rat and mouse and in a 1-year toxicity study in rat; however, the results
of these studies were not definitive. The relevance of the increases in thyroid follicular
cell adenomas to human risk, through whatever mechanism, is unknown.
Antipsychotic drugs have been shown to chronically elevate prolactin levels in
rodents. Serum measurements in a 1-yr toxicity study showed that quetiapine
increased median serum prolactin levels a maximum of 32- and 13-fold in male and
female rats, respectively. Increases in mammary neoplasms have been found in
rodents after chronic administration of other antipsychotic drugs and are considered
to be prolactin-mediated. The relevance of this increased incidence of prolactin-
mediated mammary gland tumors in rats to human risk is unknown (see
Hyperprolactinemia in PRECAUTIONS, General). Mutagenesis: The mutagenic
potential of quetiapine was tested in six in vitro bacterial gene mutation assays and
in an in vitro mammalian gene mutation assay in Chinese Hamster Ovary cells.
However, sufficiently high concentrations of quetiapine may not have been used for
all tester strains. Quetiapine did produce a reproducible increase in mutations in one
Salmonella typhimurium tester strain in the presence of metabolic activation. No
evidence of clastogenic potential was obtained in an in vitro chromosomal aberration
assay in cultured human lymphocytes or in the in vivo micronucleus assay in rats.
Impairment of Fertility: Quetiapine decreased mating and fertility in male Sprague-
Dawley rats at oral doses of 50 and 150 mg/kg or 0.6 and 1.8 times the maximum
human dose on a mg/m2 basis. Drug-related effects included increases in interval
to mate and in the number of matings required for successful impregnation. These
effects continued to be observed at 150 mg/kg even after a two-week period without
treatment. The no-effect dose for impaired mating and fertility in male rats was
25 mg/kg, or 0.3 times the maximum human dose on a mg/m2 basis. Quetiapine
adversely affected mating and fertility in female Sprague-Dawley rats at an oral dose
of 50 mg/kg, or 0.6 times the maximum human dose on a mg/m? basis. Drug-related
effects included decreases in matings and in matings resulting in pregnancy, and an
increase in the interval to mate. An increase in irregular estrus cycles was observed
at doses of 10 and 50 mg/kg, or 0.1 and 0.6 times the maximum human dose on a
mg/m2 basis. The no-effect dose in female rats was 1 mg/kg, or 0.01 times the
maximum human dose on a mg/m2 basis. Pregnancy: Pregnancy Category C: The
teratogenic potential of quetiapine was studied in Wistar rats and Dutch Belted rabbits
dosed during the period of organogenesis. No evidence of a teratogenic effect was
detected in rats at doses of 25 to 200 mg/kg or 0.3 to 2.4 times the maximum
human dose on a mg/m2 basis or in rabbits at 25 to 100 mg/kg or 0.6 to 2.4 times the
maximum human dose on a mg/m2 basis. There was, however, evidence of
embryo/fetal toxicity. Delays in skeletal ossification were detected in rat fetuses at
doses of 50 and 200 mg/kg (0.6 and 2.4 times the maximum human dose on a
mg/m2 basis) and in rabbits at 50 and 100 mg/kg (1.2 and 2.4 times the maximum
human dose on a mg/m? basis). Fetal body weight was reduced in rat fetuses at
200 mg/kg and rabbit fetuses at 100 mg/kg (2.4 times the maximum human dose
on a mg/m2 basis for both species). There was an increased incidence of a minor
soft tissue anomaly (carpal/tarsal flexure) in rabbit fetuses at a dose of 100 mg/kg
(2.4 times the maximum human dose on a mg/m2 basis). Evidence of maternal tox-
icity (i.e., decreases in body weight gain and/or death) was observed at the high
dose in the rat study and at all doses in the rabbit study. In a peri/postnatal repro-
ductive study in rats, no drug-related effects were observed at doses of 1,10, and
20 mg/kg or 0.01, 0.12, and 0.24 times the maximum human dose on a mg/m2

basis. However, in a preliminary peri/postnatal study, there were increases in fetal
and pup death, and decreases in mean litter weight at 150 mg/kg, or 3.0 times
the maximum human dose on a mg/m2 basis. There are no adequate and well-con-
trolled studies in pregnant women and quetiapine should be used during pregnancy
only if the potential benefit justifies the potential risk to the fetus. Labor and
Delivery: The effect of SEROQUEL on labor and delivery in humans is unknown.
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Nursing Mothers: SEROQUEL was excreted in milk of treated animals during lacta-
tion. It is not known if SEROQUEL is excreted in human milk. It is recommended that
women receiving SEROQUEL should not breast feed. Pedlatrlc Use: The safety and
effectiveness of SEROQUEL in pedlatric patients have not been established. Geriatric
Use: Of the approximately 2400 patients in clinical studies with SEROQUEL, 8% (190)
were 65 years of age or over. In general, there was no indication of any different
tolerability of SEROQUEL in the elderly compared to younger adults. Nevertheless, the
presence of factors that might decrease pharmacokinetic clearance, increase the phar-
macodynamic response to SEROQUEL, or cause poorer tolerance or orthostasis,
should lead to consideration of a lower starting dose, slower titration, and careful
monitoring during the initial dosing period in the elderly. The mean plasma clearance
of SEROQUEL was reduced by 30% to 50% in elderly patients when compared to
younger patients.
ADVERSE REACTIONS

Adverse Events Occurring at an Incidence of 1 % or Mora Among SEROQUEL
Treated Patients In Short-Term, Placebo-Controlled Trials: The most commonly
observed adverse events associated with the use of SEROQUEL (incidence of 5% or
greater) and observed at a rate on SEROQUEL at least twice that of placebo were
dizziness (10%), postural hypotension (7%), dry mouth (7%), and dyspepsia (6%).
The following treatment-emergent adverse experiences occurred at an incidence rate
of 1 % or more, and were at least as frequent among SEROQUEL treated patients,
treated at doses of 75 mg/day or greater than among placebo treated patients in
3- to 6-week placebo-controlled trials.1

Body as a Whole: Headache, Asthenia, Abdominal pain, Back pain, Fever Nervous
System: Somnolence, Dizziness; Digestive System: Constipation, Dry Mouth,
Dyspepsia; Cardiovascular System: Postural hypotension, Tachycardia; Metabolic
and Nutritional Disorders: Weight gain; Skin and Appendages: Rash; Respiratory
System: Rhinitis; Special Senses: Ear pain

•'Events for which the SEROQUEL incidence was equal to or less than placebo are
not listed in the table, but included the following: pain, infection, chest pain, hostility,
accidental injury, hypertension, hypotension, nausea, vomiting, diarrhea, myalgia,
agitation, insomnia, anxiety, nervousness, akathisia, hypertonia, tremor, depression,
paresthesia, pharyngitis, dry skin, amblyopia and urinary trad infection,

Explorations for interactions on the basis of gender, age, and race did not reveal any
clinically meaningful differences in the adverse event occurrence on the basis of these
demographic factors. Dose Dependency of Adverse Events in Short-Term,
Placebo-Controlled Trials Dose-related Advene Events: Spontaneously elicited
adverse event data from a study comparing five fixed doses of SEROQUEL (75 mg,
150 mg, 300 mg, 600 mg, and 750 mg/day) to placebo were explored for dose-
relatedness of adverse events. Logistic regression analyses revealed a positive dose
response (p<0.05) for the following adverse events: dyspepsia, abdominal pain, and
weight gain. Extrapyramidal Symptoms: Data from one 6-week clinical trial comparing
five fixed doses of SEROQUEL (75,150,300,600,750 mg/day) provided evidence for
the lack of treatment-emergent extrapyramidal symptoms (EPS) and dose*relatedness
for EPS associated with SEROQUEL treatment, three methods were used to measure
EPS: (1) Simpson-Angus total score (mean change from baseline) which evaluates
parkinsonism and akathisia, (2) incidence of spontaneous complaints of EPS
(akathisia, akinesia, cogwheel rigidity, extrapyramidal syndrome, hypertonia, hypoki-
nesia, neck rigidity, and tremor), and (3) use of anticholinergic medications to treat
emergent EPS. In three additional placebo-controlled clinical trials using variable
doses of SEROQUEL, there were no differences between the SEROOUEL and placebo
treatment groups in the incidence of EPS, as assessed by Simpson-Angus total
scores, spontaneous complaints of EPS and the use of concomitant anticholinergic
medications to treat EPS. Vital Sign Changes: SEROQUEL is associated with ortho-
static hypotension (see PRECAUTIONS). Weight Gain: The proportions of patients
meeting a weight gain criterion of *7% of body weight were compared in a pool of
four 3- to 6-week placebo-controlled clinical trials, revealing a statistically significantly
greater incidence of weight gain for SEROQUEL (23%) compared to placebo (6%).
Laboratory Changes: An assessment of the premarketing experience for SEROQUEL
suggested that it is associated with asymptomatic increases in SGPT and increases In
both total cholesterol and triglycerides (see PRECAUTIONS). An assessment of hema-
tological parameters in short-term, placebo-controlled trials revealed no clinically
important differences between SEROQUEL and placebo. ECG Changes: Between
group comparisons for pooled placebo-controlled trials revealed no statistically
significant SEROQUEL/placebo differences in the proportions of patients experiencing
potentially important changes in ECG parameters, including QT, QTc, and PR intervals.
However, the proportions of patients meeting the criteria for tachycardia were compared
in four 3- to 6-week placebo-controlled clinical trials revealing a 1 % (4/399) Incidence
for SEROQUEL compared to 0.6% (1/156) incidence for placebo. SEROQUEL use was
associated with a mean increase in heart rate, assessed by ECG, of 7 beats per minute
compared to a mean increase of 1 beat per minute among placebo patients. This
slight tendency to tachycardia may be related to SEROQUECs potential for inducing
orthostatic changes (see PRECAUTIONS). Other Adverse Events Observed During
the Pre-Marketing Evaluation ol SEROQUEL: Following is a list of C0START terms
that reflect treatment-emergent adverse events as defined In the Introduction to the
ADVERSE REACTIONS section reported by patients treated with SEROQUEL at multiple
doses 2 75 mg/day during any phase of a trial within the premarketing database of
approximately 2200 patients. All reported events are Included except those already
listed in Table 1 or elsewhere in labeling, those events for which a drug cause was
remote, and those event terms which were so general as to be uninformative. It is
important to emphasize that, although the events reported occurred during treatment
with SEROQUEL, they were not necessarily caused by it. Events are further categorized
by body system and listed in order of decreasing frequency according to the following
definitions: frequent adverse events are those occurring in at least 1/100 patients
(only those not already listed in the tabulated results from placebo-controlled trials
appear in this listing); infrequent adverse events are those occurring In 1/100 to
1/1000 patients; rare events are those occurring in fewer than 1/1000 patients.
Nervous System: Frequent: hypertonia, dysarthrla; Infrequent: abnormal dreams,
dyskinesia, thinking abnormal, tardive dyskinesia, vertigo, involuntary movements,
confusion, amnesia, psychosis, hallucinations, hyperkinesia, libido increased*, urinary
retention, incoodination, paranoid reaction, abnormal gait, myoclonus, delusions,
manic reaction, apathy, ataxia, depersonalization, stupor, bruxism, catatonic reaction,
hemiplegia; flan; aphasia, buccoglossal syndrome, choreoathetosis, delirium, emo-
tional lability, euphoria, libido decreased*, neuralgia, stuttering, subdural hematoma.
Body as a Whole: Frequent: flu syndrome; Infrequent: neck pain, pelvic pain', suicide
attempt, malaise, photosensitivity reaction, chills, face edema, momliasis; Hare:
abdomen enlarged. Digestive System: Frequent: anorexia; Infrequent: increased
salivation, increased appetite, gamma glutamyl transpeptidase increased, gingivitis,
dysphagia, flatulence, gastroenteritis, gastritis, hemorrhoids, stomatitis, thirst, tooth
caries, fecal incontinence, gastroesophageal reflux, gum hemorrhage, mouth ulceration,
rectal hemorrhage, tongue edema; mmrglossitis, hematemesis, intestinal obstruction,
melena, pancreatitis. Cardiovascular System: Frequent: palpitation; Infrequent:
vasodilatation, QT interval prolonged, migraine, bradycardia, cerebral ischemia,
irregular pulse, T wave abnormality, bundle branch block, cerebrovascular accident,
deep thrombophlebitis, T wave inversion; Rare: angina pectoris, atrial fibrillation, AV
block first degree, congestive heart failure, ST elevated, thrombophlebitis, T wave flat-
tening, ST abnormality, increased QRS duration. Respiratory System: Frequent:
pharyngitis, rhinitis, cough increased, dyspnea; Infrequent: pneumonia, epistaxis,
asthma; Rare: hiccup, hyperventilation. Metabolic and Nutritional System:
Frequent: peripheral edema; Infrequent: weight loss, alkaline phosphatase increased,
hyperlipemia, alcohol intolerance, dehydration, hyperglycemia, creatinlne increased,
hypogfycemia; Ran: glycosuria, gout, hand edema, hypokalemia, water intoxication.
Skin and Appendages System: Frequent: sweating; Infrequent: mr\\\s, acne,
eczema, contact dermatitis, maculopapuiar rash, seborrhea, skin ulcer, Ran: exfoliative
dermatitis, psoriasis, skin discoloration. Uroganltal System: Infrequent: iysmnoi-
rtiea*. vaginitis*. urinary incontinence, metrorrhagia*. impotence*, dysuria, vaginal
moniliasis*, abnormal ejaculation*, cystitis, urinary frequency, amenorrhea', female
lactation*, leukorrhea*, vaginal hemorrhage*, vulvovaginitis* orchitis*; Rare:
gynecomastia*, nocturia, polyuria, acute kidney failure. Special Senses: Infrequent:
conjunctivitis, abnormal vision, dry eyes, tinnitus, taste perversion, blepharitis, eye
pain; Rare: abnormality of accommodation, deafness, glaucoma. Musculoskeletal
System: Infrequent: pathological fracture, myasthenia, twitching, arthralgla, arthritis,
' cramps, bone pain. Hemlc and Lymphatic System: frequent: leukopenia;

1: leukocytosis, anemia, ecchymosis, eosinophilia, hypochromic anemia;
nopathy, cyanosis; flan: hemolysis, thrombocytopenia. Endocrine System:

. f; hypothyroidism, diabetes mellitus; Rare: hyperthyroldism. 'adjusted for
gender Post Marketing Experience: Adverse events reported since market introduction
which were temporally related to SEROQUEL therapy include the following: rarely
leukopenia/neutropema. If a patient develops a low white cell count consider dis-
continuation of therapy. Possible risk factors for leukopenia/neutropenia include
pre-existing low white cell count and history of drug induced leukopenia/neutropenia.
DRUG ABUSE AND DEPENDENCE

Controlled Substance Class: SEROQUEL is not a controlled substance.

Manufactured for
AstraZenaca Phanr
Wilmington, Delaware 19850-5437
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