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Implantable Telescope Helps Most AMD Patients

BY JANE SALODOF MacNEIL
Contributing Writer

NEwW ORLEANS — Preliminary results
from the phase II/III trial of an im-
plantable miniature telescope suggest the
experimental prosthetic device can en-
hance the vision of end-stage advanced
macular degeneration and Stargardt’s dis-
ease patients for whom no effective treat-
ments currently exist.

Of 202 patients who wore the telescope

for 6 months, 89% were able to improve
their distance or near vision by at least two
lines in the reading of an eye chart, ac-
cording to investigator Jeffrey S. Heier,
M.D,, a vitreoretinal specialist at Oph-
thalmic Consultants of Boston and Tufts
University, Boston. About half had a three-
line improvement, he said.

Not all patients could tolerate the lens,
however. Investigator Paul R. Lichter,
M.D,, director of the University of Michi-
gan Kellogg Eye Center, reported that 11

of the first 217 implantations had to be
aborted and that two telescopes were re-
moved because of device failures.

The two researchers presented similar
data from the ongoing trial at the annual
meeting of the American Academy of
Ophthalmology. The researchers were
consultants to VisionCare Ophthalmic
Technologies of Saratoga, Calif., which
was cofounded by the telescope’s inven-
tors, Isaac Lipshitz, M.D., and Yossi Gross.

The implantable miniature telescope is
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INDICATIONS AND USAGE
NAMENDA (memantine hydrochloride) is indicated for the treatment of
moderate to severe dementia of the Alzheimer's type.

CONTRAINDICATIONS

NAMENDA ide) is in patients with
known i to i or to any excipients
used in the formulation.

PRECAUTIONS

Information for Patients and Caregivers: Caregivers should be instructed
in the recommended administration (twice per day for doses above 5 mg)
and dose escalation (minimum interval of one week between dose increases).
Neurological Conditions

Seizures: NAMENDA has not been systematically evaluated in patients
with a seizure disorder. In clinical trials of NAMENDA, seizures occurred in
0.2% of patients treated with NAMENDA and 0.5% of patients treated
with placebo.

Genitourinary Conditions

Conditions that raise urine pH may decrease the urinary elimination of
memantine resulting in increased plasma levels of memantine.

Special Populations

Hepatic Impairment

NAMENDA undergoes partial hepatic metabolism, but the major fraction of
a dose (57-82%) is excreted unchanged in urine. The pharmacokinetics of
memantine in patients with hepatic impairment have not been
investigated, but would be expected to be only modestly affected.

Renal Impairment

toxicity and decreased pup weights were also seen at this dose in a study

clinical trials and 4 open-label mals were recorded as adverse events by

in which rats were treated from day 15 of gestation through the
period. The no-effect dose for these effects was 6 mg/kg, which is 3 times
the MRHD on a mg/mz hasls

There are no ade l-controlled studies of in pregnant
women. Memantlne should be used during pregnancy only if the potential
benefit justifies the potential risk to the fetus.

Nursing Mothers

It is not known whether memantine is excreted in human breast milk.
Because many drugs are excreted in human milk, caution should be
exercised when memantine is administered to a nursing mother.
Pediatric Use

There are no adequate and well-controlled trials documenting the safety
and efficacy of memantine in any illness occurring in children.

AADVERSE REACTIONS

The experience described in this section derives from studies in patients
with Alzheimer’s disease and vascular dementia.

Adverse Events Leading to Discontinuation: In placebo-controlled trials
in which dementia patients received doses of NAMENDA up to 20 mg/day,
the likelihood of discontinuation because of an adverse event was the
same in the NAMENDA group as in the placebo group. No individual
adverse event was associated with the discontinuation of treatment in 1%
or more of NAMENDA-treated patients and at a rate greater than placebo.
Adverse Events Reported in Controlled Trials: The reported adverse
events in NAMENDA trials reflect

gained under closely monitored conditions in a highly selected patient
population. In actual practice or in other clinical trials, these frequency
estimates may not apply, as the conditions of use, reporting behavior and
the types of patients treated may differ. Table 1 lists treatment-emergent
signs and symptoms that were reported in at least 2% of patients in
placebo-controlled dementia trials and for which the rate of occurrence
was greater for patients treated with NAMENDA than for those treated
with placebo. No adverse event occurred at a frequency of at least 5%
and twice the placebo rate.

Table 1: Adverse Events Reported in Controlled Clinical Trials in at Least
2% of Patients Receiving NAMENDA and at a Higher Frequency than
Placebo-treated Patients.

the clinical using of their own choosing. To provide
an overall estimate of the proportion of individuals having similar types of
events, the events were grouped into a smaller number of standardized
categories using WHO terminology, and event frequencies were calculated
across all studies.

All adverse events occurring in at least two patients are included, except
for those already listed in Table 1, WHO terms too general to be informative,
minor symptoms or events unlikely to be drug-caused, e.g., because they
are common in the study population. Events are classified by body system
and listed using the following definitions: frequent adverse events — those
occurring in at least 1/100 patients; infrequent adverse events
— those occurring in 1/100 to 1/1000 patients. These adverse events are
not necessarily related to NAMENDA treatment and in most cases were
observed at a similar frequency in placebo-treated patients in the
controlled studies.

Body as a Whole: Frequent: syncope. Infrequent: hypothermia, allergic
reaction.

Cardiovascular Syslem Frequent: cardiac failure. Infrequent: angina
pectoris, ial infarction, itis, atrial
fibrillation, hypntenslon cardiac arrest, postural hypotension, pulmonary
embolism, pulmonary edema.

Central and Peripheral Nervous System: Frequent: transient ischemic
attack, cerebrovascular accident, vertigo, ataxia, hypokinesia. Infrequent:
paresthesia, convulsions, extrapyrammal dlsumen hypertonia, tremor,
aphasia, ia, abnormal

involuntary muscle i stupor, cerebral
ptosis, neuropathy.
Gastrointestinal System:

neuralgia,

Infrequent: gastroenteritis, diverticulitis,
melena, ulceration.

Hemic and Lymphatic Disorders: Frequent: anemia. Infrequent: leukopenia.
Metabolic and Nutritional Disorders: Frequent: increased alkaline
phosphatase, decreased weight. /nfrequent: dehydration, hyponatremia,
aggravated diabetes mellitus.

Psychiatric Disorders: Frequent: aggressive reaction. Infrequent: delusion,
personality disorder, emotional lability, nervousness, sleep disorder, libido
increased, psychosis, amnesia, apathy, paranoid reaction, thinking abnormal,
crying abnormal, appetite increased, paroniria, delirium, depersonalization,

Respiratory System: Frequent: pneumonia. Infrequent: apnea, asthma,

Skin and Appendages: Frequent: rash. Infrequent: skin ulceration, pruritus,
cellulitis, eczema, dermatitis, erythematous rash, alopecia, urticaria.

Special Senses: Frequent: cataract, conjunctivitis. /nfrequent: macula
lutea degeneration, decreased visual acuity, decreased hearing, tinnitus,
blepharitis, blurred vision, corneal opacity, glaucoma, conjunctival

eye pain, retinal hemorrhage, xerophthalmia, diplopia,

Urinary System: Frequent: frequent micturition. Infrequent: dysuria,

has been available outside the United States
since 1982, and has been evaluated in clinical trials including trials in
patients with neuropathic pain, Parkinson’s disease, organic brain syndrome,
and spasticity. The following adverse events of possible importance for
which there is inadequate data to determine the causal relationship have
been reported to be temporally associated with memantine treatment in
more than one patient and are not described elsewhere in labeling: acne,
bone fracture, carpal tunnel syndrome, claudication, hyperlipidemia,

induced neuronal lesions (vacuolation and necrosis) in the
multipolar and pyramidal cells in cortical layers lll and IV of the posterior

There are inadequate data available in patients with mild, moderate, and : .
severe renal impairment but it is likely that patients with moderate renal Body System Placebo NAMENDA neurosis, suicide attempt.
impairment will have higher exposure than normal subjects. Dose reduction Adverse Event (N=922) (N = 940) d
in these patients should be considered. The use of NAMENDA in patients % % hemoptysis.
with severe renal impairment is not recommended. Body as a Whole
Drug-Drug Interactions Fatigue 1 2
N-methyl-D-aspartate (NMDA) antagonists: The combined use of Pain 1 3
NAMENDA with other NMDA antagonists (amantadine, ketamine, and Cardi System

has not been i evaluated and such use - 3 7
should be approached with caution.
Effects of NAMENDA on substrates of microsomal enzymes: I vitro studies Central and Peripheral abnormal lacrimation, myopia, retinal detachment.
conducted with marker substrates of CYP450 enzymes (CYP1A2, -2A6, Nervous System
-209, -206, -2E1 -3Ad4) showed minimal |nh|brlmnduf these enzymes gy Dizziness 5 7 hematuria, urinary retention.

ions with drugs y Headache 3 6

these enzymes are expected. - System ADVERSE EVENTS FROM OTHER SOURCES
Effects of inhibitors and/or substrates of microsomal enzymes on NAMENDA: tipation 3 5
Memantine is predominantly renally eliminated, and drugs that are Vomiting 2 3
substrates and/or inhibitors of the CYP450 system are not expected to
alter the metabolism of memantine. a System
Acetylcholinesterase (ACE) inhibitors: Coadministration of NAMENDA with Back pain 2 3
the AChE inhibitor donepezil HCI did not affect the of Psychiatric Disorders
either compound. In a 24-week controlled clinical study in patients with Confusion 5 6
moderate to severe Alzheimer’s disease, the adverse event profile observed 2 3 . o : :
with a combination of memantine and donepezil was similar to that of 2 3 impotence, ofitis media, thrombocytopenia.
donepezil glope Respiratory System ANIMAL TOXICOLOGY
Drugs d via renal Coughing 3 7
eliminated in part by tubular secretion, coadministration of drugs that use
the same renal cationic system, including (HCT2), Dyspnea 1 2

triamterene (TA), cimetidine, ranitidine, quinidine, and nicotine, could
potentially result in altered plasma levels of both agents. However,
coadministration of NAMENDA and HCTZ/TA did not affect the bioavailability
of either memantine or TA, and the bioavailability of HCTZ decreased by 20%.
Drugs that make the urine alkaline: The clearance of memantine was
reduced by about 80% under alkaline urine conditions at pH 8. Therefore,
alterations of urine pH towards the alkaline condition may lead to an
accumulation of the drug with a possible increase in adverse effects.
Urine pH is altered by diet, drugs (e.g. carbonic anhydrase inhibitors, sodium
bicarbonate,) and clinical state of the patient (e.g. renal tubular acidosis
or severe infections of the urinary tract). Hence, memantine should be
used with cammn under these conditions.

is and i of Fertility
There was no evidence of carcinogenicity in a 113-week oral study in
mice at doses up to 40 mg/kg/day (10 times the maximum recommended
human dose [MRHD] on a mg/m? basis). There was also no evidence of
carcinogenicity in rats orally dosed at up to 40 mg/kg/day for 71 weeks
followed by 20 mg/kg/day (20 and 10 times the MRHD on a mg/m’ basis,
respectively) through 128 weeks.
Memantine produced no evidence of genotoxic potential when evaluated
in the in vitro S. typhimurium or E. colireverse mutation assay, an in vitro
chromosomal aberration test in human lymphocytes, an in vivo cytogenetics
assay for chromosome damage in rats, and the in vivo mouse micronucleus
assay. The results were equivocal in an in vitro gene mutation assay using
Chinese hamster V79 cells.
No impail of fertility or was seen in rats
administered up to 18 mg/kg/day (9 times the MRHD on a mg/m’ basis)
orally from 14 days prior to mating through gestation and lactation in
females, or for 60 days prior to mating in males.
Pregnancy
Pregnancy Category B: Memantine given orally to pregnant rats and pregnant
rabbits during the period of organogenesis was not teratogenic up to the
highest doses tested (18 mg/kg/day in rats and 30 mg/kg/day in rabbits,
which are 9 and 30 times, i the maximum
human dose [MRHD] on a mg/m? basis).
Slight maternal toxicity, decreased pup weights and an increased incidence
of nonossified cervical vertebrae were seen at an oral dose of
18 mg/kg/day in a study in which rats were given oral memantine beginning
pre-mating and continuing through the postpartum period. Slight maternal

Other adverse events occurring with an incidence of at least 2% in
NAMENDA-treated patients but at a greater or equal rate on placebo
were agitation, fall, inflicted injury, urinary incontinence, diarrhea,
bronchitis, insomnia, urinary tract infection, influenza-like symptoms,
gait abnormal, depression, upper respiratory tract infection, anxiety,
peripheral edema, nausea, anorexia, and arthralgia.

The overall profile of adverse events and the incidence rates for individual
adverse events in the subpopulation of patients with moderate to severe
Alzheimer's disease were not different from the profile and incidence
rates described above for the overall dementia population.

Vital Sign Changes: NAMENDA and placebo groups were compared with
respect to (1) mean change from baseline in vital signs (pulse, systolic
blood pressure, diastolic blood pressure, and weight) and (2) the incidence:
of patients meeting criteria for potentially clinically significant changes
from baseline in these variables. There were no clinically important
changes in vital signs in patients treated with NAMENDA. A comparison of
supine and standing vital sign measures for NAMENDA and placebo in
elderly normal subjects indicated that NAMENDA treatment is not associated
with orthostatic changes.

Laboratory Changes: NAMENDA and placebo groups were compared
with respect to (1) mean change from baseline in various serum chemistry,
hematology, and urinalysis variables and (2) the incidence of patients
meeting criteria for potentially clinically significant changes from baseline
in these variables. These analyses revealed no clinically important changes
in laboratory test parameters associated with NAMENDA treatment.

ECG Changes: NAMENDA and placebo groups were compared with
respect to (1) mean change from baseline in various ECG and

cingulate and retrosplenial neocortices in rats, similar to those which are
known to occur in rodents administered other NMDA receptor antagonists.
Lesions were seen after a single dose of memantine. In a study in which
rats were given daily oral doses of memantine for 14 days, the no-effect
dose for neuronal necrosis was 6 times the maximum recommended
human dose on a mg/m? basis. The potential for induction of central neuronal
vacuolation and necrosis by NMDA receptor antagonists in humans
is unknown.

DRUG ABUSE AND DEPENDENCE

Controlled Substance Class: Memantine HC is not a controlled substance.
Physical and Psychological Dependence: Memantine HCl is a low to
moderate affinity uncompetitive NMDA antagonist that did not produce
any evidence of drug-seeking behavior or withdrawal symptoms upon
discontinuation in 2,504 patients who participated in clinical trials at
therapeutic doses. Post marketing data, outside the U.S., retrospectively
collected, has provided no evidence of drug abuse or dependence.
OVERDOSAGE

Because strategies for the management of overdose are continually
evolving, it is advisable to contact a poison control center to determine the
latest recommendations for the management of an overdose of any drug.
As inany cases of overdose, general supportive measures should be utilized,
and treatment should be symptomatic. Elimination of memantine can be
enhanced by acidification of urine. In a documented case of an
overdosage with up to 400 mg of memantine, the patient experienced
restlessness, psychosis, visual hallucinations, somnolence, stupor and
loss of consciousness. The patient recovered without permanent sequelae.

Forest Pharmaceuticals, Inc.

(2) the incidence of patients meeting criteria for potentially clinically
significant changes from baseline in these variables. These analyses
revealed no clinically important changes in ECG parameters associated
with NAMENDA treatment.

Other Adverse Events Observed During Clinical Trials

NAMENDA has been administered to approximately 1350 patients with
dementia, of whom more than 1200 received the maximum recommended
dose of 20 mg/day. Patients received NAMENDA treatment for periods of
up to 884 days, with 862 patients receiving at least 24 weeks of treatment
and 387 patients receiving 48 weeks or more of treatment.

Treatment emergent signs and symptoms that occurred during 8 controlled
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said to give patients a wider visual field than
external telescopes currently in use for ad-
vanced macular degeneration (AMD). Eye
movement and visual appearance are also
described as more natural.

Surgeons at 28 centers implanted the
telescopes in one eye in each of 218 pa-
tients. Participants had to have a cataract
in their study eye to be eligible for the tri-
al. Their average age was 76, and they en-
tered with best-corrected distance vision
between 20/80 and 20/800.

Dr. Lichter noted that the telescope is
not an intraocular lens. It required a 10- to
12-mm incision and was inserted with
posterior pressure to avoid corneal touch.
He described the surgery as three times as
difficult as a
cataract opera-
tion, with sur-

The telescope will
not help everyone

. gical  success
with advanced dependent on
AMD. Patients the surgeon’s

developing

must be mastery of the
committed to technique.

. Experience

learning how to counts. There

was higher cell
loss in the first
three cases,”
Dr. Lichter said,
referring to the
one study end point with notably poor re-
sults. Mean endothelial cell loss was 22%
at 6 months, whereas the study goal had
been less than 17% at 2 years.

In the 11 eyes where implantation was
aborted, Dr. Lichter reported eight cap-
sular tears (half of which occurred during
extraction), two suprachoroidal hemor-
rhages, and one suspected suprachoroidal
hemorrhage.

Common complications were elevated
intraocular pressure and corneal edema
during the first month of follow-up. Less
than 5% of patients had adverse events, ac-
cording to the analysis, and no postoper-
ative retinal complications were reported.
Only 2% of patients lost two or more lines
of vision 6 months after implantation.

Dr. Lichter and Dr. Heier each stressed
that the telescope will not help everyone
with advanced AMD. Patients must be
committed to learning how to use the tele-
scope, they said, citing six visual rehabili-
tation sessions scheduled in addition to
postoperative visits.

“Itis important that patient selection be
very, very careful,” Dr. Lichter said. “Pa-
tients have to understand this is not a
cure, and optimal outcome requires fair-
ly intense visual rehabilitation.”

A panel of experts responded positively
to Dr. Heier’s presentation. They expressed
concerns about safety but applauded the
possibility of a new treatment for AMD.

Cynthia A. Toth, M.D., of Duke Uni-
versity Eye Center in Durham, N.C., said
VisionCare’s data were difficult to assess
because the statistical analysis only in-
cluded patients who wore the telescope for
6 months.

VisionCare has announced plans to file
a U.S. Food and Drug Administration pre-
market approval application for the tele-
scope in the first half of 2005. n

use the telescope,
including visual
rehabilitation.



