Appendix A. Major Parkinson’s Disease Rating Scales

Numerous rating scales and diagnostic criteria are used to evaluate the severity of PD. While
the most common scale in current use is the UPDRS, many of the studies in the database
reported other scales. This section provides a brief description of the major scales and diagnostic
criteriathat are used to evaluate clinical severity of PD.

List of Scales Used:

Unified Parkinson Disease Rating Scale (UPDRS)

Abnormal Involuntary Movements Scale (AIMS Score)
Activities of Daily Living (ADL)

Barthel Index

Beck Depression Inventory

Brief Psychiatric Rating Scale (BPRYS)

Columbia University Rating Scale (CURS)

Dyskinesiarating scale

Hamilton Depression Scale (HAM-D)

10. Hoehn and Y ahr Clinical Staging Scale

11. Levodopa Equivalent Units (LEU)

12. Mini-Mental Status Exam (MM SE)

13. Northwestern University Disability Scale (NUDS or NWUDS)
14. Phenyl Ethyl Alcohol or Detection Threshold (PEA)

15. Parkinson Psychosis Rating Scale (PPRYS)

16. Proposed Diagnostic Criteriafor Parkinson Disease

17. Schwab & England Activities of Daily Living Scale (S& E) and (SEADL)
18. Sickness Impact Profile (SIP)

19. UK Parkinson’s Disease Society Brain Bank Clinical Diagnostic Criteria
20. University of Pennsylvania Smell Identification Test (UPSIT)
21. Webster's Parkinson’ s Disease Rating Scale (WPDRS)

WCoNooU~wWNE

Unified Parkinson Disease Rating Scale (UPDRS)*

The UPDRS isarating tool to follow the longitudinal course of Parkinson's Disease. A total
of 199 points are possible. 199 represents the worst (total) disability, O indicates no disability.

UPDRS is made up of three distinct subscales:
|. Mentation, behavior, and mood
I1. Activitiesof daily living (ADL) during “off” and “on” periods
[11. Motor function during “on” periods

A fourth subscaleis a'so sometimes used:
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V. Complications of therapy (In the past week)
Sections composing each subscale are usually 0-4 points.

These scores are calcul ated by interviewing the patient. Some sections require multiple grades
assigned to each extremity.

. MENTATION, BEHAVIOR, AND MOQOD
1. Intellectual Impairment
0 = None.

1 = Mild. Consistent forgetfulness with partial recollection of events and no other
difficulties.

2 = Moderate memory loss, with disorientation and moderate difficulty handling complex
problems. Mild but definite impairment of function at home with need of occasional
prompting.

3 = Severe memory loss with disorientation for time and often to place. Severe
impairment in handling problems.

4 = Severe memory loss with orientation preserved to person only. Unable to make
judgements or solve problems. Requires much help with personal care. Cannot be left
aloneat all.

2. Thought Disorder (Dueto dementia or drug intoxication)

0 = None.

1 = Vivid dreaming.

2 ="Benign" hallucinations with insight retained.

3 = Occasional to frequent hallucinations or delusions; without insight; could interfere
with daily activities.

4 = Persistent hallucinations, delusions, or florid psychosis. Not able to care for self.
3. Depression
0= None

1 = Periods of sadness or guilt greater than normal, never sustained for days or weeks.
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2 = Sustained depression (1 week or more).

3 = Sustained depression with vegetative symptoms (insomnia, anorexia, weight 10ss,
loss of interest).

4 = Sustained depression with vegetative symptoms and suicidal thoughts or intent.
4. Motivation/Initiative

0 =Normal.

1 = Less assertive than usual; more passive.

2 =Loss of initiative or disinterest in elective (nonroutine) activities.

3 =Loss of initiative or disinterest in day to day (routine) activities.

4 = Withdrawn, complete |oss of motivation.

[I. ACTIVITIES OF DAILY LIVING (ADL) for both "off" and "on"
5. Speech
0= Normal.
1 = Mildly affected. No difficulty being understood.
2 = Moderately affected. Sometimes asked to repeat statements.
3 = Severely affected. Frequently asked to repeat statements.
4 = Unintelligible most of the time.
6. Salivation
0= Normal.
1 = Slight but definite excess of salivain mouth; may have nighttime drooling.
2 = Moderately excessive saliva; may have minimal drooling.
3 = Marked excess of salivawith some drooling.

4 = Marked drooling, requires constant tissue or handkerchief.
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7. Swallowing
0= Normal.
1 = Rare choking.
2 = Occasional choking.
3 = Requires soft food.
4 = Requires NG tube or gastrotomy feeding.
8. Handwriting
0= Normal.
1 = Slightly slow or small.
2 = Moderately slow or small; al words are legible.
3 = Severely affected; not all words are legible.
4 = The mgjority of words are not legible.
9. Cutting food and handling utensils
0= Normal.
1 = Somewhat slow and clumsy, but no help needed.
2 = Can cut most foods, although clumsy and slow; some help needed.
3 = Food must be cut by someone, but can still feed slowly.
4 = Needs to be fed.
10. Dressing
0= Normal.
1 = Somewhat slow, but no help needed.
2 = Occasional assistance with buttoning, getting armsin sleeves.

3 = Considerable help required, but can do some things alone.
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4 = Helpless.
11. Hygiene
0= Normal.
1 = Somewhat slow, but no help needed.
2 = Needs help to shower or bathe; or very slow in hygienic care.
3 = Requires assistance for washing, brushing teeth, combing hair, going to bathroom.
4 = Foley catheter or other mechanical aids.
12. Turning in bed and adjusting bed clothes
0= Normal.
1 = Somewhat slow and clumsy, but no help needed.
2 = Can turn aone or adjust sheets, but with great difficulty.
3 = Caninitiate, but not turn or adjust sheets alone.
4 = Helpless.
13. Falling (unrelated to freezing)
0= None.
1 = Rarefalling.
2 = Occasiondly falls, less than once per day.
3 = Falsan average of once daily.
4 = Falls more than once daily.
14. Freezing when walking
0= None.
1 = Rare freezing when walking; may have start hesitation.

2 = Occasional freezing when walking.
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15.

16.

17.

3 = Frequent freezing. Occasionally falls from freezing.

4 = Frequent falls from freezing.

Walking

0= Normal.

1 = Mild difficulty. May not swing arms or may tend to drag leg.
2 = Moderate difficulty, but requireslittle or no assistance.

3 = Severe disturbance of walking, requiring assistance.

4 = Cannot walk at all, even with assistance.

Tremor (Symptomatic complaint of tremor in any part of body.)
0 = Absent.

1 = Slight and infrequently present.

2 = Moderate; bothersome to patient.

3 = Severe; interferes with many activities.

4 = Marked; interferes with most activities.

Sensory complaints related to parkinsonism

0= None.

1 = Occasionally has numbness, tingling, or mild aching.

2 = Frequently has numbness, tingling, or aching; not distressing.
3 = Frequent painful sensations.

4 = EXcruciating pain.
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[Il. MOTOR EXAMINATION
18. Speech
0= Normal.
1 = Slight loss of expression, diction and/or volume.
2 = Monotone, slurred but understandable; moderately impaired.
3 = Marked impairment, difficult to understand.
4 = Unintelligible.
19. Facial Expression
0= Normal.
1 = Minimal hypomimia, could be normal "Poker Face".
2 = Slight but definitely abnormal diminution of facial expression
3 = Moderate hypomimig; lips parted some of the time.

4 = Masked or fixed facies with severe or complete loss of facial expression; lips parted
1/4 inch or more.

20. Tremor at rest (head, upper and lower extremities)
0 = Absent.
1 = Slight and infrequently present.

2 = Mild in amplitude and persistent. Or moderate in amplitude, but only intermittently
present.

3 = Moderate in amplitude and present most of the time.

4 = Marked in amplitude and present most of the time.
21. Action or Postural Tremor of hands

0 = Absent.

1 = Slight; present with action.
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2 = Moderate in amplitude, present with action.
3 = Moderate in amplitude with posture holding as well as action.
4 = Marked in amplitude; interferes with feeding.

22. Rigidity (Judged on passive movement of major joints with patient relaxed in sitting
position. Cogwheeling to be ignored.)

0 = Absent.
1 = Slight or detectable only when activated by mirror or other movements.
2 = Mild to moderate.
3 = Marked, but full range of motion easily achieved.
4 = Severe, range of motion achieved with difficulty.
23. Finger Taps (Patient taps thumb with index finger in rapid succession.)
0= Normal.
1 = Mild slowing and/or reduction in amplitude.

2 = Moderately impaired. Definite and early fatiguing. May have occasional arrestsin
movement.

3 = Severely impaired. Frequent hesitation in initiating movements or arrests in ongoing
movement.

4 = Can barely perform the task.

24. Hand Movements (Patient opens and closes hands in rapid succesion.)
0= Normal.
1 = Mild slowing and/or reduction in amplitude.

2 = Moderately impaired. Definite and early fatiguing. May have occasional arrestsin
movement.

3 = Severely impaired. Frequent hesitation in initiating movements or arrests in ongoing
movement.
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4 = Can barely perform the task.

25. Rapid Alternating Movements of Hands (Pronation-supination movements of hands,
vertically and horizontally, with as large an amplitude as possible, both hands simultaneously.)

0= Normal.
1 = Mild slowing and/or reduction in amplitude.

2 = Moderately impaired. Definite and early fatiguing. May have occasional arrestsin
movement.

3 = Severely impaired. Frequent hesitation in initiating movements or arrests in ongoing
movement.

4 = Can barely perform the task.

26. Leg Agility (Patient taps heel on the ground in rapid succession picking up entire leg.
Amplitude should be at least 3 inches.)

0= Normal.
1 = Mild slowing and/or reduction in amplitude.

2 = Moderately impaired. Definite and early fatiguing. May have occasional arrestsin
movement.

3 = Severely impaired. Frequent hesitation in initiating movements or arrests in ongoing
movement.

4 = Can barely perform the task.

27. Arising from Chair (Patient attempts to rise from a straightbacked chair, with arms folded
across chest.)

0= Normal.
1 = Slow; or may need more than one attempt.
2 = Pushes self up from arms of seat.

3 =Tendsto fall back and may have to try more than one time, but can get up without
help.

4 = Unable to arise without help.
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28. Posture
0 = Normal erect.
1 = Not quite erect, dightly stooped posture; could be normal for older person.
2 = Moderately stooped posture, definitely abnormal; can be slightly leaning to one side.
3 = Severely stooped posture with kyphosis, can be moderately leaning to one side.
4 = Marked flexion with extreme abnormality of posture.
29. Gait
0= Normal.

1 =Walks slowly, may shuffle with short steps, but no festination (hastening steps) or
propulsion.

2 = Walkswith difficulty, but requires little or no assistance; may have some festination,
short steps, or propulsion.

3 = Severe disturbance of gait, requiring assistance.
4 = Cannot walk at al, even with assistance.

30. Postural Stability (Response to sudden, strong posterior displacement produced by pull on
shoulders while patient erect with eyes open and feet slightly apart. Patient is prepared.)

0= Normal.

1 = Retropulsion, but recovers unaided.

2 = Absence of postural response; would fal if not caught by examiner.
3 = Very unstable, tends to lose balance spontaneously.

4 = Unable to stand without assistance.

31. Body Bradykinesia and Hypokinesia (Combining slowness, hesitancy, decreased
armswing, small amplitude, and poverty of movement in general.)

0 =None.

1 = Minimal slowness, giving movement a deliberate character; could be normal for some
persons. Possibly reduced amplitude.
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2 = Mild degree of lowness and poverty of movement which is definitely abnormal.
Alternatively, some reduced amplitude.

3 = Moderate slowness, poverty or small amplitude of movement.

4 = Marked slowness, poverty or small amplitude of movement.

IV.COMPLICATIONS OF THERAPY (In the past week)
A. DYSKINESIAS

32. Duration: What proportion of the waking day are dyskinesias present?
(Historical information.)

0= None

1= 1-25% of day.

2 = 26-50% of day.
3 =51-75% of day.
4 = 76-100% of day.

33. Disability: How disabling are the dyskinesias? (Historical information; may be
modified by office examination.)

0 = Not disabling.
1 = Mildly disabling.
2 = Moderately disabling.
3 = Severely disabling.
4 = Completely disabling.
34. Painful Dyskinesias: How painful are the dyskinesias?
0 = No painful dyskinesias.
1 =Slight.

2 = Moderate.
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3 = Severe.
4 = Marked.
35. Presence of Early Morning Dystonia (Historical information.)
0=No
1=Yes
B. CLINICAL FLUCTUATIONS
36. Are "off" periods predictable?
0=No
1=Yes
37. Are "off" periods unpredictable?
0=No
1=Yes
38. Do "off" periods come on suddenly, within a few seconds?
0=No
1=Yes
39. What proportion of the waking day is the patient "off" on average?
0= None
1= 1-25% of day.
2 = 26-50% of day.
3 =51-75% of day.

4 = 76-100% of day.
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C. OTHER COMPLICATIONS

40. Does the patient have anorexia, nausea, or vomiting?

42. Does the patient have symptomatic orthostasis?
(Record the patient's blood pressure, height and weight on the scoring form)

AIMS Score (Abnormal Involuntary Movements Scale)?

This scale requires the examiner to observe the patient sitting quietly at rest and again while
the patient carries out selected motor tasks (mouth opening, tongue protrusion, finger taps, and
walking, among others). Seven body areas are rated: muscles of facial expression, lips and
perioral area, jaw, tongue, upper and lower extremities, and trunk. A five-point scheme ranging
from O (normal) to 4 (severe) is used to assess each body part. The worst dyskinesias seen in
each body part are rated for the intensity of the movement and the chosen rating score is reduced
by one point if that body region has dyskinesias during the quiet rest phase of the observation.
There are also three global rating scales to complete: overall severity, incapacitation for the
patient, and the patient’s awareness of the dyskinesias. Finally, two interview questions for the
patient concentrate on dental hygiene and the wearing of dentures.

Activities of Daily Living (ADL)?
The ADL scale measures the impact of PD on 14 categories, including:
e Speech
e Sdlivation

e Swallowing
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e Handwriting

e Cutting food and handling utensils

e Dressing
e Hygiene

e Turning in bed and adjusting bedclothes

e Faling

e Freezing when walking

e Walking

o Left-sided tremor

e Right-sided tremor

e Sensory complaints.

Each category is scored on a 0-4 scale, with O indicating normal or unaffected functioning,
and 4 signifying a patient who is helpless or non-ambulatory. For example, the response scale for
cutting food and handling utensilsis as follows:

0=Normd

1 = Somewhat slow and clumsy, but no help needed

2 = Can cut most foods, although clumsy and slow; some help needed

3 = Food must be cut by someone, but can still feed slowly

4 = Needsto be fed

The scores for the 14 categories are summed to give an overall ADL score. The overall score
ranges from 0 to 56, with higher scores reflecting greater disability and the need for assistance.

Barthel Index®

Full credit is not given for an activity if the patient needs even minimal help/supervision. A
score of 0 is given when patient cannot meet criteria as defined.
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1. Feeding

A(10 pts). Independent; feeds self from tray or table; can put on assistive device if needed,;
accomplishes feeding in reasonable time.

B(5 pts). Assistance necessary with cutting food, etc.
C(0 pts). Cannot meet criteria

2. Moving (from wheelchair to bed and return)
A(15 pts). Independent in all phases of this activity.

B(10 pts). Minimal help needed or patient needs to be reminded or supervised for safety of 1
or more parts of this activity.

C(5 pts). Patient can come to sitting position without help of second person but needs to be
lifted out of bed and assisted with transfers.

D(0 pts). Cannot meet criteria

3. Personal Toilet

A(5pts). Can wash hands, face; combs hair, cleans teeth. Can shave (males) or apply makeup
(females) without assistance; females need not brain or style hair.

B(0 pts). Cannot meet criteria

4. Getting On and Off Toilet

A(10 pts). Able to get on and off toilet, fastens/unfastens clothes, can use toilet paper without
assistance. May use wall bar or other support if needed; if bedpan necessary patient can
placeit on chair, empty, and clean it.

B(5 pts). Needs help because of imbalance or other problems with clothes or toilet paper.
C(0 pts). Cannot meet criteria

5. Bathing Self

A(5 pts). May use bath tub, shower or sponge bath. Patient must be able to perform all
functions without another person being present.

B(0 pts). Cannot meet criteria
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6. Walking on Level Surface
A(15 pts). Patient can walk at least 50 yards without assistance or supervision; may use
braces, prostheses, crutches, canes, or walkerette but not arolling walker. Must be able to
lock/unlock braces, assume standing or seated position, get mechanical aids into position
for use and dispose of them when seated (putting on and off braces should be scored
under dressing). 15

B(10pts). Assistance needed to perform above activities, but can walk 50 yards with little
help.

C(0 pts). Cannot meet criteria
7. Propelling a Wheelchair

Do not score thisitem if patient gets score for walking.

A(5 pts). Patient cannot ambul ate but can propel wheelchair independently; can go around
corners, turn around maneuver chair to table, bed toilet, etc. Must be able to push chair 50
yards.

B(0 pts). Cannot meet criteria

8. Ascending and Descending Stairs

A(10 pts). Able to go up and down flight of stairs safely without supervision using canes,
handrails, or crutches when needed and can carry these items as ascending/descending.

B(5 pts). Needs help with or supervision of any of the above items.
C(0 pts). Cannot meet criteria
9. Dressing/Undressing

A(10 pts). Able to put on, fasten and remove all clothing; ties shoel aces unless necessary
adaptions used. Activity includes fastening braces and corsets when prescribed;
suspenders, loafer shoes and dresses opening in the front may be used when necessary.

B(5 pts). Needs help putting on, fastening, or removing clothing; must accomplish at least
half of task aone within reasonable time; women need not be scored on use of brassiere

or girdle unless prescribed.

C(0 pts). Cannot meet criteria
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10. Continence of Bowels

A(10 pts). Able to control bowels and have no accidents. Can use a suppository or take an
enemawhen necessary (as for spinal cord injury patients who have had bowel training)

B(5 pts). Needs help in using a suppository or taking an enema or has occasional accidents.
C(0 pts). Cannot meet criteria
11. Controlling Bladder
A(10 pts). Able to control bladder day and night. Spinal injury patients must be able to put on
:)ritde:]rilglhto.levic&e and leg bags independently, clean and empty bag, and must stay dry day

B(5 pts). Occasional accidents occur, cannot wait for bed pan, does not get to toilet in time or
needs help with external device.

C(0 pts). Cannot meet criteria.

Beck Depression Inventory®

Thisis atwenty question survey to be completed by the patient. Answers are scored on 0 to 3
scale, 0 = minimal, and 3 = severe.

1. Sadness

2. Hopelessness

3. Pastfailure

4. Anhedonia

5. Guilt

6. Punishment

7. Self-didike

8. Self-blame

9. Suicidal thoughts

10. Crying
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11. Agitation

12. Loss of interest in activities

13. Indecisiveness

14. Worthlessness

15. Loss of energy

16. Insomnia

17. Irritability

18. Decreased appetite

19. Diminished concentration

20. Fatigue

21. Lack of interest in sex
<15 = Mild Depression

15-30 = Moderate Depression
>30 = Severe Depression

Brief Psychiatric Rating Scale (BPRS)°®

This scale consists of 24 symptom constructs, each to be rated in a 7-point scale of severity
ranging from 1 (not present) to 7 (extremely severe). Total score ranges from 24-168, with
higher scores indicating more severe psychosis.

1. Somatic concern

2. Anxiety

3. Depression

4. Suicidality

5. Guilt

6. Elated

7. Grandiosity
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23

Columbia University Rating Scale (CURS)’

This scale was presented in 1970 by researchers from Columbia University who used it in
thelir initial L-dopatrials. Total scoresrange from 0-65, 0 is normal and 65 is maximum
disability. This scale was a modification of the Webster scale (see page C22), which was
published in 1968. In addition to the activities measured in the Webster scale, this scale also
measures salivation, arising from achair, postural stability and rapid movements of fingers,
hands and feet. Subsequent modifications of this scale include NY U Scale and Kings College

Suspiciousness
Hallucinations

Unusual thought content
Bizarre behavior
Self-neglect
Disorientation
Conceptual disorganization
Blunted affect
Emotional withdrawal
Motor retardation
Tension
Uncooperativeness
Excitement
Distractibility

Motor hyperactivity

. Mannerisms and posturing

Hospital Scale.

1. Facial Expression

0= Normal
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1 = Minimal hypomimia, could be normal ‘ poker face’
2 = Slight but definitely abnormal dimunition of facial expression
3 = Moderate hypomimia

4 = Masked or fixed facies with severe or complete loss of facial expression

. Seborrhea

0= Normd

1 = Greasy forehead, no dermatitis

2 = Mild dermatitis, erythema, and scaling
3 = Moderate dermatitis

4 = Severe dermatitis

. Sialorrhea

0= None

1 = Slight but definite excess of salivain pharynx (patients may be unaware of it); no
drooling

2 = Moderately excessive salivawith minimal drooling, if any
3 = Marked excess of salivawith some drooling

4 = Marked drooling, requiring special measures

. Speech Disorder

0= Normd

1 = Slight loss of expression, diction, and/or volume

2 = Monotone, slurred but understandable

3 = Marked impairment, difficult to understand

4 = Unintelligible
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5. Arising from chair (with straight back)
0=Normd
1=Sow
2 = Pushes self up from arms or seat
3 =Tendsto fall back and may haveto try several times but can get up without help
4 = Unable to arise without help
6. Posture
0= Normal erect
1 = Not quiet erect, slightly stooped, could be normal for older people
2 = Moderate simian posture, definitely abnormal
3 = Marked simian posture with kyphosis
4 = Severe flexion with extreme abnormality of posture

7. Postural Stability (If Romberg is normal, judge response to sudden posterior displacement
produced by push of sternum)

0= Normal
1 = Retropulsion, but recovers unaided
2 = Absence of postural response; would fall if not caught
3 =Very unstable, tends to fall
4 = Unable to stand without assistance
8. Gait Disturbance
0 = Freely ambulatory, good stepping, turns readily
1 = Walks slowly, may shuffle with short steps; no festination or propulsion

2 = Walkswith great difficulty, with festination, short steps; shows freezing and
pulsing but requires little or no assistance
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3 = Severe disturbance, requires frequent assistance
4 = Cannot walk, even with help
9. Tremor (Head and four limbs are scored separately; maximum score = 20.)
0 = Absent
1 = Slight and infrequently present
2 = Moderate in amplitude but only intermittently present
3 = Moderate and present most of the time
4 = Marked in amplitude and present most of the time

10.Finger Dexterity (Tested in both hands; maximum score = 8; patients taps thumb with
forefinger, then with each finger in rapid succession.)

0 = No dysfunction

1 = Slightly slow, may be normal
2 = Definite dysfunction

3 = Very slow with frequent errors
4 = Unable to perform test

11.Succession Movements (Tested in both hands, maximum score = 8; patient taps knees
aternatively with palm and dorsum of hands.)

0 = No dysfunction

1 = Slightly slow; may be normal
2 = Definite dysfunction

3 =Very slow with frequent errors
4 = Unable to perform test

12.Foot Tapping (Tested in both feet; maximum sore = 8; using heel as fulcrum, patients taps
floor with ball of foot.)

0= Normal
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1 = Slightly slow
2=Slow
3 =Markedly slow
4 = Unable to perform test
13.Bradykinesia (Combining both slowness and poverty of movement in general.)
0= None
1 = Minimal slowness giving movement a deliberate character
2 = Mild degree of lowness and poverty of movements; definitely abnormal

3 = Moderate slowness; occasional hesitation on initiating movements and arrests of
ongoing movements

4 = Marked slowness and poverty of movement; frequent freezing and long delaysin
Initiating movements

Dyskinesia Rating Scale®
Several variations of the rating scale for dyskinesia are used. This Dyskinesia Scale Score is
the arithmetic mean of the intensity and duration scores, and is only assessed in the “on” state.
The intensity score is given as score and definition:
0 = absent

1 = minimal severity: patient is not aware of dyskinesias

2 = patient is conscious of the presence of dyskinesias but there is no interference with
voluntary motor acts

3 = dyskinesias may impair voluntary movements but patient is normally capable of
undertaking most motor tasks

4 = intense interference with movement control, and daily life activities are greatly
limited

5 = violent dyskinesias, incompatible with any normal motor task

The duration score is given as score and definition:
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0 = absent

1 = only present when carrying out motor tasks
2 = present between 25-50% of waking hours
3 = present between 51-75% of waking hours
4 = present between 76-99% of waking hours

5 = continuous throughout the day, 100%

Hamilton Depression Scale (HAM-D)®

Thisis atwenty one question survey to be completed by a physician. The range is 0-64
points, higher score = more severe depression.

1. Depressed mood (0 to 4)
2. Feelingsof guilt (Oto 4)
3. Suicide(0to4)
4. Insomnia
5. Early (Oto 2)
6. Middle (Oto 2)
7. Late(0to2)
8. Work activities (0 to 4)
9. Retardation to stupor (0 to 4)
10. Agitation (0 to 2)
11. Fear (Oto 4)
12. Anxiety (Oto 4)
13. Gastrointestinal symptoms (0 to 2)

14. Systemic somatic symptoms (0 to 2)
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15. Decreased libido or menstrual disturbance (0 to 2)
16. Hypochondiasis (0 to 4)

17. Weight loss (0 to 2)

18. Diminished insight (0 to 2)

19. Symptom diurnal variation (1 to 2)

20. Feelings of unredlity (0 to 4)

21. Paranoid symptoms (0 to 3)

22. Obsessive Compulsive Symptoms (0 to 2)

10-13: Mild depression
14-17: Moderate depression
>17: Severe depression

Hoehn and Yahr Clinical Staging Scale™
Stages |-V, lower stage indicates better function.

Stagel.
Unilateral involvement only, usually with minimal or no functional impairment.

Stagell.
Bilateral or midline involvement, without impairment of balance.

Stage l1l.
First sign of impaired righting reflexes. Thisis evident by unsteadiness as the patient turns or
is demonstrated when he is pushed from standing equilibrium with the feet together and eyed
closed. Functionally the patient is somewhat restricted in his activities but may have some
work potential depending upon the type of employment. Patients are physically capable of
leading independent lives, and their disability is mild to moderate.

Stage 1V.
Fully developed, severely disabling disease; the patient is still able to walk and stand
unassisted but is markedly incapacitated.

Stage V.
Confinement to bed or wheelchair unless aided.

Modified Hoehn and Y ahr Staging

Stage0 = No signs of disease.
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Stagel = Unilateral disease.

Stage 1.5 = Unilateral plus axial involvement.

Stage2 = Bilateral disease, without impairment of balance.
Stage 2.5 = Mild bilateral disease, with recovery on pull test.

Stage3 = Mild to moderate bilateral disease; some postural instability;
physically independent.

Stage4 = Severedisability; still able to walk or stand unassisted.

Stage5 = Wheelchair bound or bedridden unless aided.

Thisrating system has been largely replaced by the Unified Parkinson’ s Disease Rating Scale
(UPDRS).

Levodopa Equivalent Units (LEU)™
Conversion formula

100 LEU = 100 mg regular L-dopa, given with a peripheral decarboxylase inhibitor = 133
mg L-dopa plus DCI in controlled-rel ease tablets = 10 mg bromocriptine = 1 mg
pergolide mesylate.

Mini-Mental Status Exam (MMSE)*?

Range 0-30, lower scores indicate more severe impairment.

This scaleiswidely used for assessing cognitive mental status. Asaclinical instrument, the
MM SE has been used to detect impairment, follow the course of an illness, and monitor response
to treatment. While the MM SE has limited specificity with respect to individual clinical
syndromes, it represents a brief, standardized method by which to grade cognitive mental status.
It assesses orientation, attention, immediate and short-term recall, language, and the ability to
follow ssimple verba and written commands. Furthermore, it provides atotal score that places the
individual on ascale of cognitive function.

Northwestern University Disability Scale (NUDS or NWUDS)*®

Clinical experience suggested that the symptoms of Parkinson’s Disease make themselves
felt most frequently in the areas of walking, personal hygiene, dressing, eating and feeding, and
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speaking. These five areas constitute the range of this scale. It was decided to assign a maximum
of 20 pointsto each of the five sub-scales, in thisway atotal of 100 pointsis possible, so that the
degree of disability may be expressed as a percentage. Lower score represents greater disability.
Scale A: Walking
Never Walks Alone

0 Cannot walk at all, even with maximum assistance.

1 Needs considerable help even for short distances; cannot walk outdoors with help.

2 Requires moderate help indoors; walks outdoors with considerable help.

3 Requires potential help indoors and active help outdoors.

Sometimes Walks Alone

4 Walksfrom room to room without assistance, but moves slowly and uses external
support; never walks alone outdoors.

5 Walksfrom room to room with only moderate difficulty; may occasionally walk outdoors
without assistance.

6 Walks short distances with ease; walking outdoorsis difficult but often accomplished
without help; rarely walks longer distances aone.

Always Walks Alone

7 Gait isextremely abnormal; very slow and shuffling; posture grossly affected; there may
be propulsion.

8 Quality of gait is poor and rate is slow; posture moderately affected; there may be a
tendency toward mild propulsion; turning is difficult.

9 Gait only dlightly deviant from normal in quality and speed; turning is the most difficult
task; posture essentially normal.

10 Normal.
Scale B: Dressing

Requires Complete Assistance

0 Patient isahindrance rather than a help to assistant.
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1

2

3

Movements of patient neither help nor hinder assistant.
Can give some help through bodily movements.

Gives considerable help through bodily movements.

Requires Partial Assistance

4

5

6

7

Performs only gross dressing activities alone (hat, coat).
Performs about half of dressing activities independently.

Performs more than half of dressing activities aone, with considerable effort and
slowness.

Handles all dressing alone with the exception of fine activities (tie, buttons).

Complete Self-Help

8

9

Dresses self completely with slowness and great effort

Dresses self completely with only slightly more time and effort than normal

10 Normal

Scale C: Hygiene

Requires Complete Assistance

0

1

2

Unable to maintain proper hygiene even with maximum help.

Reasonably good hygiene with assistance, but does not provide assistant with significant
help.

Hygiene maintained well; gives aid to assistant

Requires Partial Assistance

3

4

5

Performs a few tasks alone with assistant nearby.
Requires assistance for half of toilet needs.
Requires assistance for some tasks not difficult in terms of co-ordination.

Manages most of persona needs alone; has substituted methods for accomplishing
difficult tasks (electric razor).
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Complete Self-Help

7

8

9

Hygiene maintained independently, but with effort and slowness; accidents are not
infrequent; may employ substitute methods.

Hygiene activities are moderately time-consuming; no substitute methods; few accidents.

Hygiene maintained normally, with exception of slight slowness.

10 Normal.

Scale D: Eating and Feeding

Eating
0 Eatingissoimpaired that a hospital setting is required to get adequate nutrition.
1 Eatsonly liquids and soft food; these are consumed very slowly.
2 Liquids and soft food handled with ease; hard foods occasionally eaten, but require great
effort and much time.
3 Eats some hard food routinely, but these require time and effort.
4 Followsanormal diet, but chewing and swallowing are labored.
5 Normal
Feeding
0 Requires complete assistance.
1 Performsonly afew feeding tasks independently.
2 Performs most feeding activities alone, slowly and with effort; requires help with specific
tasks (cutting meat, filling cup).
3 Handlesall feeding alone with moderate slowness; still may get assistance in specific
situations (cutting meat in restaurant); accidents not infrequent.
4 Fully feeds self with rare accidents; slower than normal.
5 Normal
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Scale E: Speech

0

1

8

9

Does not vocalize at all.
Vocalizes but rarely for communicative purposes.
Vocalizesto call attention to self.

Attempts to use speech for communication, but has difficulty in initiating vocalization;
may stop speaking in middle of phrase and be unable to continue.

Uses speech for most of communication, but articulation is highly unintelligible; may
have occasional difficulty in initiating speech; usually speaksin single words or short
phrases.

Speech always employed for communication, but articulation is still very poor; usually
uses compl ete sentences.

Speech can always be understood if listener pays close attention; both articulation and
voice may be defective.

Communi cation accomplished with ease, although speech impairment detracts from
content.

Speech easily understood, but voice or speech rhythm may be disturbed.

Speech entirely adequate; minor voice disturbances present.

10 Normal.

Phenyl Ethyl Alcohol or Detection Threshold (PEA)*

Detection threshold is a measure of the lowest concentration of a particular olfactory
stimulus required to activate peripheral receptors and trigger the perception of the stimulus. To
assess ol factory threshold, ascending (10" —1 mol) dilutions of phenyl-ethyl-alcohol are
administered; the threshold value is defined as the lowest concentration that is perceived.

Parkinson Psychosis Rating Scale (PPRS)™

This scale was designed to assess the severity of specific symptoms of levodopa-induced
psychosisin patients with Parkinson’ s disease.
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Visual Hallucinations
1. Absent
2. Mild: Occasiona; complete or partia insight; nonthreatening
3. Moderate: Frequent; absence of full insight; can be convinced; may be threatening

4. Severe: Persisitent hallucinations; no insight; associated with heightened emotional tone,
agitation, agression

Illusions and Misidentification of Persons
1. Absent
2. Mild: Occurring infrequently
3. Moderate: Occurring very often

4. Severe: Occurring persistently

Paranoid Ideation (persecutory and/or jealous type)
1. Absent
2. Mild: Associated with suspiciousness
3. Moderate: Associated with tension and excitement

4. Severe: Accusations of family members, aggression and/or lack of cooperation (i.e.,
refusal to eat and/or take medication)

Sleep Disturbances
1. Absent
2. Mild: Associated with anxiety
3. Moderate: Night terrors with recurrent awakening and feeling of danger

4. Severe: Nightmares with recurrent awakenings, associated with agitation and confusion

Confusion
1. Absent

2. Mild: Disorientation in time/place/person
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3. Moderate: Confusion combined with impaired attention/concentration/
registration/recall/interruption of goal-directed actions

4. Severe: Very confused with or without delirium
Sexual Preoccupation

1. Absent
2. Mild: Thoughts, dreams, worry about sexual competence
3. Moderate: Increased demand for sexual activity
4. Severe: Violent sexual impulsiveness
8-12: Mild disease

13-18: Moderate disease
19-24: Severe disease

Proposed Diagnostic Criteria for Parkinson’s Disease™®

Criteriafor POSSIBLE diagnosis of Parkinson disease:

At least 2 of the 4 featuresin Group A* are present; at least 1 of these istremor or
bradykinesia AND
EITHER None of the featuresin Group B** is present

OR Symptoms have been present for less than 3 years, and none of the
featuresin Group B is present to date
AND
EITHER Substantial and sustained response to levodopa or a dopamine agonist has been
documented
OR Patient has not had an adequate trial of levodopa or dopamine agonist

Criteriafor PROBABLE diagnosis of Parkinson disease:

At least 3 of the 4 featuresin Group A are present
AND
None of the featuresin Group B is present (note: symptom duration of at least 3 yearsis
necessary to meet this requirement)
AND
Substantial and sustained response to levodopa or a dopamine agonist has been documented

Criteriafor DEFINITE diagnosis of Parkinson disease:

All criteriafor POSSIBLE Parkinson disease are met

170



AND
Histopathol ogic confirmation of the diagnosisis obtained at autopsy* **

*Group A features: Characteristic of Parkinson disease
1. Resting tremor
2. Bradykinesia
3. Rigidity
4. Asymmetric onset
**Group B features: Suggestive of alternative diagnoses
1. Prominent postural instability in the first 3 years after symptom onset
2. Freezing phenomenain thefirst 3 years
3. Hallucinations unrelated to medications in the first 3 years
4. Dementia preceding motor symptoms or in the first year

5. Supranuclear gaze palsy (other than restriction of upward gaze) or slowing of
vertical saccades

6. Severe, symptomatic dysautonomia unrelated to medications

7. Documentation of a condition known to produce parkinsonism and plausibly connected
to the patient’ s symptoms (such as suitably located focal brain lesions or neuroleptic
use within the past 6 months)

***Proposed criteria for histopathologic confirmation of Parkinson disease:

A. Substantial nerve cell depletion with accompanying gliosisin the substantia nigra

B. At least 1 Lewy body in the substantia nigra or in the locus ceruleus
(note: it may be necessary to examine up to 4 nonoverlapping sectionsin each of these
areas before concluding that Lewy bodies are absent)

C. No pathologic evidence for other diseases that produce parkinsonism

(eg, progressive supranuclear palsy, multiple system atrophy, cortical-basal
ganglionic degenration)
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Schwab & England Activities of Daily Living Scale (S&E) or
(SEADL)"

Range 0-100%, with higher % meaning less severe disease
The rating can be assigned by the rater or by the patient.

e 100%-Completely independent. Able to do all chores without slowness, difficulty, or
impairment.

e 90%-Completely independent. Ableto do all chores with some slowness, difficulty, or
impairment. May take twice as long.

e 80%-Independent in most chores. Takes twice as long. Conscious of difficulty and
slowing.

e 70%-Not completely independent. More difficulty with chores. 3 to 4X along on chores
for some. May take large part of day for chores.

e 60%-Some dependency. Can do most chores, but very slowly and with much effort.
Errors, some impossible.

e 50%-More dependant. Help with 1/2 of chores. Difficulty with everything.
e 40%-Very dependant. Can assist with all chores but few aone.

o 30%-With effort, now and then does a few chores alone of begins alone. Much help
needed.

e 20%-Nothing alone. Can do some slight help with some chores. Severeinvalid.
e 10%-Totally dependant, helpless.
o (0%-Vegetative functions such as swallowing, bladder and bowel function are not
functioning. Bedridden.
Sickness Impact Profile (SIP)*®

The Sickness Impact Profile (SIP) isageneral quality of life scale. It consists of 136 items
(statements) which measure 12 distinct domains of quality of life:

e Ambulation
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Movement and mobility
e Body care

e Social interaction

e Communication

e Alertness

e Emotiona behavior

e Sleep

e Eating

e Work

e Household management

e Recreation

The SIP can be administered by an interviewer or by the patients themselves. Althoughit is
easy to administer and score, it isrelatively time-consuming, taking approximately 30 minutes to
complete.

Patients identify those statements which describe their experience. Each item is weighted
depending on the severity of dysfunction. For each category, the scores are summed and
expressed as a percentage of the maximum score possible. Higher scores represent greater
dysfunction. Although scores can be calculated for each of the 12 individual domains, three
summary scores are typically calculated and reported: total score (includes al domains), a

physical score (ambulation, body care, and movement and mobility), and a psychosocial score
(emotional behavior, social interaction, alertness, and communication).

UK Parkinson’s Disease Society Brain Bank Clinical
Diagnostic Criteria®

1. Diagnosis of PARKINSONIAN SYMPTOMS:
BRADYKINESIA (slowness of initiation of voluntary movement with progressive reduction
in speed and amplitude of repetitive actions).
And at |least one of the following:

a. muscular rigidity
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b. 4-6 Hzrest tremor
c. postural instability not caused by primary visual,
vestibular, cerebellar or proprioceptive dysfunction.
2. Exclusion criteriafor Parkinson’ s disease:
a. history of repeated strokes with stepwise progression of Parkinsonian features
b. history of repeated head injury
c. history of definite encephalitis
d. oculogyric crises
€. neuroleptic treatment at onset of symptoms
f. more than one affected relative
g. sustained remission
h. strictly unilateral features after three years
I. supranuclear gaze palsy
j. cerebellar signs
k. early severe autonomic involvement
|. early severe dementiawith disturbances of memory, language and praxis
m. Babinski sign
n. presence of acerebral tumor or communicating hydrocephalus on CT scan
0. negative response to large doses of levodopa (if malabsorption excluded)
p. MPTP exposure

3. Supportive prospective criteriafor PARKINSON’S DISEASE. Three or more required for
diagnosis of definite Parkinson’s Disease.

a unilateral onset

b. rest tremor present
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C. progressive disorder

d. persistent asymmetry affecting the site of onset most
e. excellent response (70-100%) to levodopa

f. severelevodopa-induced chorea

g. levodoparesponse for 5 years or more

h. clinical course of 10 years or more

University of Pennsylvania Smell Identification Test (UPSIT)"

Thisis astandardized tool that has been widely used in the evaluation of patients affected by
neurodegenerative disorders. This “scratch and sniff” test consists of 40 multiple-choice items.
The range of scoresis 0-40, 40 being the best score. The patient is required to mark one of the
four alternatives even if no smell is perceived. To establish the meaning of agiven individual’s
test score, it is compared to scores from normal persons of equivalent age and gender using
tables providing an easy-to-interpret measure of an individual’s performance. In this
classification scheme, anosmiais defined as total inability to perceive qualitative odor
sensations, whereas microsmiais defined operationally as decreased ability to smell. Microsmia
can be further subdivided into “severe,” “moderate,” and “mild” classes. The 40-item UPSIT can
be used in both clinical and experimental settings to test patients affected by PD and related
disorders.

Webster's Parkinson’s Disease Rating Scale (WPDRS)®

This scale was developed as a simple rating scale that can be used to evaluate the degree of
total parkinsonian disabilities. It applies agross clinical rating to each of the 10 listed items,
assigning value rating of 0-3 for each item, where 0 = no involvement and 1, 2, and 3 are equated
to early, moderate, and severe disease, respectively. Scores range from 0 to 30, and decline
represents decrease in severity of PD signs. Values of 1 to 10 indicate early illness; 11 to 20,
moderate disability; and 21 to 30, severe or advanced disease.

Bradykinesia of Hands — Including Handwriting
0 = No involvement.

1 = Detectable slowing of the supination-pronation rate, evidenced by beginning difficulty in
handling tools, buttoning clothes, and with handwriting.
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2 = Moderate slowing of supination-pronation rate, one or both sides, evidenced by moderate
impairment of hand function. Handwriting is greatly impaired, micrographia present.

3 = Severe slowing of supination-pronation rate. Unable to write or button clothes. Marked
difficulty in handling utensils.

Rigidity
0 = Non-detectable.

1 = Detectable rigidity in neck and shoulders. Activation phenomenon is present. One or both
arms show mild, negative, resting rigidity.

2 = Moderate rigidity in neck and shoulders. Resting rigidity is positive when patient not on
medi cation.

3 = Severerigidity in neck and shoulders. Resting rigidity cannot be reversed by medication.
Posture

0 = Normal posture. Head flexed forward less than 4 inches.
1 = Beginning poker spine. Head flexed forward up to 5 inches.

2 = Beginning arm flexion. Head flexed forward up to 6 inches. One or both arms raised but
still below waist.

3 = Onset of simian posture. Head flexed forward more than 6 inches. One or both hands

elevated above the waist. Sharp flexion of hand, beginning interphalangeal extension.
Beginning flexion of knees.

Upper Extremity Swing
0 = Swings both arms well.
1 = One arm definitely decreased in amount of swing.
2 =0ne arm failsto swing.
3 = Both armsfail to swing.
Gait
0 = Steps out well with 18-30 inch stride. Turns about effortlessly.

1 = Gait shortened to 12-18 inch stride. Beginning to strike one heel. Turn around time
slowing. Requires severa steps.

2 = Stride moderately shortened — now 6-12 inches. Both heels beginning to strike floor.
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3 = Onset of shuffling gait, steps less than 3 inches. Occasiona stuttering-type or blocking
gait. Walks on toes-turns around very slowly.

Tremor
0 = No detectable tremor found.

1 = Lessthan one inch of peak-to-peak tremor movement observed in limbs or head at rest or
in either hand while walking or during finger to nose testing.

2 = Maximum tremor envelope fails to exceed 4 inches. Tremor is severe but not constant
and patient retains some control of hands.

3 = Tremor envelope exceeds 4 inches. Tremor is constant and severe. Patient cannot get free
of tremor while awake unlessit is a pure cerebellar type. Writing and feeding himself is
impossible.

Facies

0 = Normal. Full animation. No stare

1 = Detectable immobility. Mouth remains closed. Beginning features of anxiety or
depression.

2 = Moderate immobility. Emotion breaks through at markedly increased threshold. Lips
parted some of the time. Moderate appearance of anxiety or depression. Drooling may be
present.

3 = Frozen facies. Mouth open Y4 inches or more. Drooling may be severe.

Seborrhea
0= None.
1 = Increased perspiration, secretion remaining thin.
2 = Obvious oiliness present. Secretion much thicker.

3 = Marked seborrhea, entire face and head covered by thick secretion.
Speech

0 = Clear, loud, resonant, easily understood.

1 = Beginning of hoarseness with loss of inflection and resonance. Good volume and til|
easily understood.
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2 = Moderate hoarseness and weakness. Constant monotone, unvaried pitch. Beginning of
dysarthria, hesitancy, stuttering, difficult to understand.

3 = Marked harshness and weakness. Very difficult to hear and to understand.
Self-Care
0 = No impairment.

1 = Still provides full self-care but rate of dressing definitely impeded. Able to live alone and
often still employable.

2 = Requires help in certain critical areas, such as turning in bed, rising from chairs, etc. Very
slow in performing most activities but manages by taking much time.

3 = Continuously disabled. Unable to dress, feed himself, or walk alone.
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Appendix B. Work Plan

Objective

To conduct a systematic review of the literature to assess the quantity and
quality of available evidence regarding diagnosis and treatment of Parkinson’'s
disease (PD).

The following 12 specific questions will be addressed in the systematic
review:

1. What are the results of neuroimaging studies (CT, MRI, PET, SPECT) or other diagnostic
tests in determining the diagnosis of PD?

2. What are the results of L-dopa challenge in PD? What is the accuracy, sensitivity
and specificity of thistest for diagnosing PD?

3. What is the efficacy of medication used to treat early PD? What is the efficacy of
initial treatment with L-dopa vs. a dopamine agonist?

4. What is the evidence for neuroprotection with selegiline, Vitamin E, or Vitamin C?
5. What is the efficacy of medication used to treat late PD? What is the efficacy of
medication used to treat patients who have an insufficient response to L-dopa? What are

the outcomes of treatment of medication-induced side effects?

6. What are the outcomes of treatment for patients who experience motor fluctuations and/or
dyskinesias while taking L-Dopa?

7. What serious adverse events are associated with medications used to treat PD?

8. What are the outcomes of treatment of PD patients with psychotic symptoms or non-
psychotic behavioral and psychological dysfunction?

9. When is surgery performed on PD patients? What types of surgeries are performed and
what are their outcomes?

10. What are the outcomes of rehabilitation in PD?

11. What are the results of recent review articles regarding diagnosis and genetic testing in
PD.

12. What is the evidence that PD patients are treated differently or have different outcomes

based on the following: age, presentation of symptoms, cognitive status, duration of
ilIness, co-morbidities, gender, race, ethnicity, or income level ?
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Background

The topic “Parkinson’'s Disease” was nominated by the American Academy of
Neurology (AAN) to assist in answering several key guestions of diagnosis and
management of patients with this disease.

PD isaprogressive disorder of the central nervous system characterized
clinically by tremor, rigidity, and bradykinesia. PD affects 1% of the population
over age 60, and up to 2.5% over age 70." Mayo Clinic researchers have
estimated the lifetime risk of developing PD at 7.5%.% This could have serious
health and economic implications as the baby boom generation ages. Annual
societal costs related to PD were estimated in 1994 to be $20 billion,* and are
likely to be much higher now and in the future.

The design and interpretation of all prevention and treatment studies are made
more difficult by the fact that PD has a variable and unpredictable clinical course.
Furthermore, numerous outcome measures and formats have been devel oped,
which complicate efforts to pool results across studies.

The twelve key questions can be broken down into 4 basic categories:
diagnosis, pharmacological treatment, (early and late), surgical treatment, and
other modalities.

Not al “parkinsonism” is PD. The incidence of misdiagnosis has been
estimated at up to 24% of patients.* The goal of this portion of the task order isto
establish the evidence base of clinical trials that present sensitivity and specificity
data pertaining to clinical and neuroimaging tests that are used to diagnose PD.

Treatment may be subdivided into early, overall, and late treatment, although
there is significant overlap between the categories.

The standard treatment for PD has been levodopa (L-DOPA), which, once it
reaches the brain, is converted to dopamine to correct the deficiency which
characterizes PD. L-DOPA has been a mainstay of therapy since its introduction
40 years ago. However, questions of when to initiate therapy, and long term
neurotoxicity, remain chief concerns to patients and practitioners. Severa other
drugs are often used, either in combination with L-DOPA to enhance its effects,
or instead of L-DOPA, when its efficacy wanes or when response fluctuations or
toxicity become unmanageable. These can be categorized chiefly as
anticholinergics or dopamine agonists. Although there were very few new agents
introduced for nearly 3 decades after the introduction of L-DOPA, several new
agents, such as new dopamine agonists and the catechol-O-methy! transferase
(COMT) inhibitors, with different mechanisms of action have recently been
approved by the FDA. None, however, including L-DOPA, have been shown to
impact the natural history of PD. They are useful for symptom control only,
primarily motor dysfunction.

Research into agents capable of preventing or slowing progression of the
disease is currently underway. These include antioxidants such as Vitamin E and
coenzyme Q-10, the monoamine oxidase inhibitors selegiline and rasagiline, and
glutamate antagonists such as riluzole.

The role of invasive methods such as pallidotomy and deep brain stimulation
as additional treatment options require expert assessment. Neural growth factors
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and neural cell implants (fetal cells from humans or animals, and genetically
engineered stem cells) are the focus of increasingly intense research efforts.

The safe and effective use of co-medicationsto treat depression, psychosis,
and cognitive changes of PD is also the subject of considerable new research.

The role of non-pharmacol ogic interventions, such as physical rehabilitation
therapy, remains uncertain.

The goal of this portion of the task order isto review the evidence base of
clinical trials pertaining to the treatment of PD. Given that PD isachronic
condition, and that patients stay on medications for years, the most clinically
relevant datawill come from long-term trials. For thisreason, only trials of
greater than or equal to 24 weeks duration will be accepted. Furthermore, the
most useful datafor analysis concerning pharmacological treatment of PD will be
in randomized controlled trials (RCTs); therefore, only RCTs will be accepted for
studies pertaining to pharmacological treatment. Studies pertaining to surgery
and rehabilitation will not be limited to RCTs.

Genetic testing of relatives of patients with early onset PD is another area of
current controversy. Thisisan areawhere there would be limited information to
be derived from RCTs or even clinical trials; therefore, review articles pertaining
to Genetics and PD will be reviewed and summarized for the Final Report.

Methods

MetaWorks will apply the latest and established best methods in the evolving
science of review research.>®

A flow diagram outlining the systematic review processislocated in
Attachment A.

The following tasks will proceed sequentially, and a project timeline has
previously been submitted.

Topic Assessment & Refinement

A technical expert panel (TEP) will be assembled, in consultation with the
Task Order Officer (TOO), through networking with our nominating partner, our
academic collaborator, professional organizations, purchasers of health care, and
relevant consumer groups.

After apreliminary assessment of the state of the literature, the TEP, in
conjunction with the nominating partner (AAN), the TOO and our co-principal
investigator at the Leonard Davis Institute of Health Economics (LDI), will assist
in determining all primary and secondary objectives of this task order.

After apreliminary review of the literature, MetaWorks will develop two
causal pathways that identify the critical diagnostic and treatment interventionsin
PD:

a) work-up of Parkinson’s symptoms (diagnostic testing, treatment initiation,
neuroimaging, genetic testing and neuroprotection)
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b) pharmacol ogic and nonpharmacologic (including surgery and
rehabilitation) management of patients with PD.

These causal pathways will serve as guides during this systematic review, and
may be updated during the review process. They are not intended to be clinical
practice guidelines or algorithms for decisionsin patient care.

A report will be developed in consultation with the TOO which will identify
which questions, if any, have insufficient evidence to pursue using literature
sources, and will suggest specific areas for future research to fill these gaps. The
report will clearly state whether or what evidence exists for diagnosis and
management of PD in the adult population and, within that population, evidence
related to age, gender, race/ethnicity, and income level.

Literature Screening

Thistask involvesidentifying and retrieving all potentialy relevant literature
on the diagnosis and treatment of PD, categorizing by study design, test, results
and other key study, patient, and treatment level details for each of the thirteen
key questions. Studies which meet the eligibility criteria (see below) will undergo
data extraction and data entry.

The published literature will be searched from 1990 to 2000, with the
following exceptions:

e Literature pertaining to pharmacologica treatment of PD will be searched
from 1985 to 2000, in an attempt to identify studies pertaining to
anticholinergic medications.

e Literature pertaining to genetic testing will be searched from 1997-2000.
The search cut-off date will be November 9, 2000, and the retrieval cut-off
date will be determined after all abstracts have been screened. The search will
begin with a Medline screening search using the following search strategies:
|. Diagnosis:

1. (PD OR parkinsonism OR Parkinson) AND [diagnosis OR medical
errors OR accuracy OR sensitivity OR specificity OR (diagnosis AND
antiparkinson agents)]

[1. Treatment:
2. (PD OR parkinsonism OR Parkinson) AND (treatment OR Levodopa

OR carbidopa OR amantadine OR anticholinergic OR selegiline OR
deprenyl OR dopamine agonist OR tolcapone OR entacapone)
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3. (PD OR parkinsonism OR Parkinson) AND (selegiline OR Vitamin E
OR Vitamin C OR neuroprotective agents)

4. (PD OR parkinsonism OR Parkinson) AND (psychological OR
psychotic OR mental disorder) AND (drug therapy OR drug
interactions)

5. (PD OR parkinsonism OR Parkinson) AND (surgery OR pallidotomy
OR brain tissue transplant OR deep brain stimulation)

6. (PD OR parkinsonism OR Parkinson) AND rehabilitation
7. #1 OR#2 OR #3 OR #4 OR #5 OR #6 AND limit to clinical trials.
[11. Genetics:

(PD OR parkinsonism OR Parkinson) AND genetics AND limit to review
articles January 1, 1997-August 1, 2000.

In addition to the MedLine search described above, MetaWorks will search
other suitable electronic databases, including Current Contents®, Cochrane
Controlled Trials Register (CCTR) aswell as amanual search of accepted study
references and recent review articles. The Cochrane Library and the National
Guidelines Clearinghouse will also be searched for additional information on
these topics. In addition, pertinent Internet sites will be checked for potential
leads to additional studies.

All citations and abstracts will be printed and screened at MetaWorks for any
mention of diagnosis and/or treatment of PD (Level 1 screening) and reviewed for
the following exclusion criteria:

Exclusion criteria
Abstracts demonstrating any of the following characteristics will be rejected:

e Reviews (except those regarding diagnosis and genetics), meta-analyses,
letters, case reports, editorials, and commentaries.

e Crossover studies.
e Unpublished study reports and abstracts.
e Pharmacokinetic and pharmacodynamic studies.

e Anima or in vitro studies.
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Studies where results for PD population cannot be separated from results
from other populations.

Studies not pertaining to diagnosis or treatment of PD.
Studies written in languages other than English.
Studies containing < 10 patients as total sample size.

Pharmacological treatment studies with < 24 weeks of treatment and
followup.

While screening for eligibility, abstracts will be sorted and categorized. In
some cases, it may not be possible from the abstract alone to determine the
relevance of the study. All abstracts lacking obvious exclusion criteriawill be
included even if the categorization is unclear. Full papersfor all studies passing
Level 1 screening will be retrieved for second screening (Level 2), where
inclusion and exclusion criteriawill be applied.

Inclusion Criteria

Diagnosis:

The following study designs will be accepted: observational [prospective,
retrospective, and cross sectional (XS)], or interventional [RCTSs, non-
randomized controlled trials (nRCTSs), and uncontrolled case series
(UCsSs), X§].

Adult patients with potential diagnosis of PD.

Studies addressing any diagnostic test to establish or support adiagnosis
of PD.

Pharmacological Treatment:

RCTsonly
> 24 weeks treatment and follow-up duration

Studies reporting at least one clinical objective outcome measure (efficacy
or safety) on at least one of the following drugs or category of drugs:

e L-DOPA/Carbidopa (Sinemet) — L-DOPA/decarboxylase inhibitor

e Amantadine (Symmetrel)
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Dopamine agonists:

Bromocriptine (Parlodel)

Pergolide (Permax)

e Ropinirole (Requip)

e Pramipexole (Mirapex)
e Andropinole

e Cabergoline (Dostinex)

e Apomorphine

Lisuride (Dopergin)

Monoamine oxidase B (MAO-B) inhibitors:

e Selegeline (Deprenyl)

e Rasagiline (TVP-1012)
Catechol-O-methyltransferase (COMT) inhibitors:
e Tolcapone (Tasmar)

e Entacapone (Comtan)

Anticholinergic agents:

Trihexylphenidyl (Artane)

Benztropine (Cogentin)

Procyclidine

Other

Studies involving neuroprotection with selegiline, Vitamine E

(tocopherol), or Vitamin C.

Studies addressing use of antipsychotic medications in conjunction with

antiparkinsonian agents.
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Studies addressing the use of atypical antipsychotic medicationsin
management of adult patients with PD.

e Clozapine (Clozaril)
e Olanzapine (Zyprexa)

e Quetiapine (Seroquel)

Nonphar macological Treatment:

The following study designs will be accepted: observational [prospective,
retrospective, and cross sectional], or interventional (RCTs, nRCTs, and
UCSs).

> 24 weeks study and followup duration

Must report at least one clinical objective outcome measure.

Studies addressing surgery in adult patients with PD including:

e Ablative or destructive surgery (thalmotomy, pallidotomy)

e Stimulation surgery or Deep Brain Stimulation (DBS)

e Transplantation or restorative Surgery (cell transplants)

Studies addressing treatment of non-psychotic behavioral and
psychological dysfunction in adult patients with PD.

Studies addressing treatment of psychotic symptoms in adult patients with
PD.

Studies reporting at |east one of the following specific interventions:
e Allied health interventions

e Occupational therapy (OT)

e Physical therapy (PT)

e Psychotherapy (counseling)

e Speech therapy
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e Studiesreporting at least one of the following specific outcomes:

Acute hospitalization
e Rehabilitation hospitalization
e Nursing home admission
e Work absenteeism
e Quality of Life (QoL)
e Activitiesof Daily Life (ADL) assessment
Genetics:
e Thestudy design will be limited to review articles only.

e Adult patients undergoing genetic testing to establish or support a
diagnosis of PD.

Upon completion of Level 2 screening, all accepted articles will be eligible for
data extraction.

Assessment of Quality in the Primary Studies

All studies will be appraised according to a previously published Level of
Evidence (Attachment B). Each accepted RCT will also be scored for quality
(features of randomization method used, blinding of treatments, and accounting
for al patients entered and withdrawn) by the Jadad Quality Score Assessment
(Attachment C).

Data Extraction

Data extraction forms (DEFs) will be created specifically for this project.
Data will be extracted onto the DEF independently by one reviewer and the
completed DEF will be 100% checked against the origina articles by a second
reviewer. Any differences will be resolved by consensus; thus, two reviewers
must agree on all data. In all cases, at least one physician reviews all data points.
The data will then be entered in Metaworks' relational database, MetaHub™. At
thistime, it is anticipated that the following data elements will be extracted.

These preliminary selections may change prior to finalization of the DEF as a
result of input from the TEP and/or subsequent revisions to this Work Plan.
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Study level characteristics

Publication year
Geographical location of study

Study design (observational - retrospective or prospective interventional —
RCT, nRCT, UCS, XYS)

Methodological assessment

e Levd of Evidence (I-V) —all studies

e Jadad Quality Score—RCT’s

Total number of patients enrolled

If RCT, number of patients randomized

Primary study objective

Funding source/industry sponsorship (nameif yes or no/NR)
Diagnostic test or treatment intervention studied
Study duration

Follow-up period

Study type

e Diagnostic

e Treatment: pharmacologic or nonpharmacologic

e Early
o |ate
e Generd

Patient characteristics (by group)
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e Age years (mean, median, and range)
e Gender distribution

e Raceand/or ethnicity

e Socioeconomic status

e Ageat diagnosis

e Family history of PD

e Presenting symptoms (resting tremor, gait disturbance, rigidity,
bradykinesia, motor dysfunction, etc.)

e Criteriaused for Diagnosis of PD

e Patient exclusion criteria

e Stage of PD (early, moderate, advanced)
e Prior treatments received for PD

e Treatment resistance (# and type of antiparkinsonian agentstried
previously)

e Criteriafor establishing dementia diagnosis and for documenting presence
of psychosis

e Type of dementia diagnosed
e Measures of cognitive impairment

Other co-morbid conditions

Intervention Characteristics (by group)
e Diagnostic interventions
e History and physical examination
e Neuroimaging:

e Computed tomography (CT)

191



e Magnetic resonance imaging (MRI)
e Fluorodopa positron emission tomography (PET) scans

e Single proton emission computed tomography (SPECT) scans
using dopamine transporter ligands

e Other
e Blood (serum ceruloplasmin concentration)
e Urine (24 hour copper excretion)
e Slit lamp examination
e Liver biopsy (to rule out Wilson’s disease)
e Genetic testing
e Other teststo rule out coexisting organic disease
e Responseto L-DOPA
Treatment interventions (by group)
e Pharmacological interventions
e Treatment type, dose, frequency and duration
e L-DOPA/Carbidopa
e Dopamine agonists
e MAO-B inhibitors
e COMT-inhibitors
e Anticholinergic Agents
e Neuroprotective Agents
e Antipsychotic medications

e Other
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e Comparison group, if any (placebo or active controls)
e Concomitant medication (protocol prescribed or allowed)
e Nonpharmacological interventions
e Surgical
e Indicationsfor surgery
e Type of surgery performed
e Other
o OT

o PT

Psychotherapy

Speech Therapy
Outcomes (by group)

Diagnostic tests

Sengitivity

Specificity

Accuracy

Negative Predictive Value (NPV)

Positive Predictive Vaue (PPV)
Treatment Outcomes
Efficacy
e Hospitalizations or admissionsto chronic care facilities

e Symptomatic improvement or worsening (documented motor
improvement and other manifestations of disease severity)
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e Work absenteeism

e Clinical, objective outcome measures

e QoL

e ADL assessment

e Other

Safety

e Adverse Events (related to treatment)
e Grade3and 4

e Deaths (related to treatment)

e Patient withdrawals due to adverse events or lack of efficacy
Database Development

All consensed data will be entered into the Metaworks MetaHub™ database.
100% of entered data is checked back to the DEFs after each form is completely
entered. In addition, a 20% random sampling of datain the completed database
will be checked by the QC group at MetaWorks against the data extraction forms.
All discrepanciesin data are reconciled by referring back to the original papers.
Error ratesin excess of 2% of checked datawill trigger a 100% check of al data
elementsin the data base.

Once the accuracy of the database has been verified as described above, it is
locked. No further changes are alowed after the dataislocked. Thisisthe
dataset that will be used by the statisticians for analysis and to create raw data
tables displaying key data elements of interest, by study.

All data are maintained in the MetaHub database, in a manner suitable to
allow outputsto: a) spreadsheet programs for customized evidence table displays,
b) to statistical programs for analysis.

Statistical Analyses

Statistical analyses will be performed as the data permit. The search criteria
for the 12 questions have been restricted to allow usto select only those studies
most likely to contribute data that could be analyzable. Further details of analysis
will be developed later in an analysis plan.

However, we also note that several questions are related to management of
patients with PD. Studiesin the literature addressing clinical practice or medical
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management are typically very limited, and will probably only allow for
descriptive analysis.

Synthesis & Reporting

Thistask involves bringing together al of the evidence into a coherent report
and presenting the raw datain a tabular format as well as performing both
qualitative and quantitative data syntheses as data permit and as protocol
objectivesrequire.

MetawWorks will prepare and submit to the TOO evidence tables for each step
in the causal pathways, as data permits.

Technical Experts

MetaWorks will identify a TEP through networking with our nominating
partner, our academic collaborators, professional organizations and relevant
consumer groups. The TEP will be composed of six to eight individuals with
specific expertise in general neurology, PD, neurosurgery, internal medicine, and
at least one consumer representative. The TEP will review and provide timely
feedback to al draft Work Plans and deliverables on an ongoing basis.
MetaWorks will consult with these individuals as appropriate in carrying out the
tasks required under thistask order.

Peer Review

In addition to the TEP described above, MetaWorks will identify up to 12
additional individuals who are expertsin the topic area, to serve as peer reviewers
of the draft evidence report. These individuals will be chosen from the fields of
neurology, general practice and internal medicine, as well as consumers who have
experienced PD. Theseindividualswill be sought from professional
organizations which have been instrumental in developing guidelines in aspects of
PD treatment or diagnosis, such as the American Academy of Neurology.
Consumers will be sought from consumer groups such as the National Parkinson
Foundation Inc., the Parkinson’ s Disease Foundation, Inc., the Parkinson’s
Institute and others active in PD initiatives.

Names of potential reviewers will come from our technical expert panel, the
nominating partner, LDI, AHRQ, and from the literature being reviewed by the
project team. The profile of the peer review group will be similar to that of the
TEP, and may also include representatives from manufacturers of the medications
and diagnostics included in the evidence report.

A copy of the draft evidence report will be sent to each peer reviewer, along
with areviewer’s form to be completed and returned to MetaWorks. Thisform
will contain a checklist of items to be assessed as well as provide room for free-
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form text comments. The form will be pre-screened by the TEP and the TOO
prior to being sent to the peer reviewers. Reviewerswill be given 3 weeks to
respond, after which they will be contacted. All feedback will be stored in a
project folder at MetaWorks. A statement of response to each reviewer’s
comments will be prepared and stored with each reviewer’s comments. This
response will also be returned to the reviewer.

A summary of the main comments and responses will be prepared and shared
with the TOO. Reviewer comments and additional analyses and text resulting
from the response to reviewer critique will be incorporated into the final iteration
of the evidence report.

Implementation and Dissemination

An implementation plan will be prepared with the nominator, the American
Academy of Neurology. Dissemination will occur viaAHRQ. MetaWorks/L DI
will prepare a manuscript describing key aspects of the work for publication in
peer reviewed journals. Abstracts of same may also be submitted for presentation
at professional meetings.
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Attachment B: Levels of Evidence

|.  Evidence based on randomized controlled clinical trials (or meta-analysis of
such trials) of adequate size to ensure alow risk of incorporating false-
positive or false-negative results.

I1. Evidence based on randomized controlled trials that are too small to provide
level | evidence. These may show either positive trends that are not
statistically significant or no trends and are associated with a high risk of
false-negative results.

[11. Evidence based on nonrandomized, controlled or cohort studies, case series,
case-controlled studies or cross-sectional studies.

IV. Evidence based on the opinion of respected authorities or that of expert
committees as indicated in published consensus conferences or guidelines.

V. Evidence which expresses the opinion of those individuals who have written
and reviewed these guidelines, based on their experience, knowledge of the
relevant literature and discussion with their peers.

These 5 levels of evidence do not directly describe the quality or credibility of
evidence. Rather, they indicate the nature of the evidence being used. In general,
arandomized, controlled trial has the greatest credibility (Ilevel 1); however, it
may have defects that diminish its value, and these should be noted. Evidence
that is based on too few observations to give a statistically significant result is
classified aslevel Il. In generd, level 111 studies carry less credibility than level |
or |1 studies, but credibility isincreased when consistent results are obtained from
several level 111 studies carried out at different times and in different places.

Decisions must often be made in the absence of published evidence. In these
situationsit is necessary to use the opinion of experts based on their knowledge
and clinical experience. All such evidenceis classified as*“opinion” (levels 1V
and V). Distinction is made between the published opinion of authorities (level
V) and the opinion of those who have contributed to these guidelines (level V).
However, it should be noted that by the time level V evidence has gone through
the exhaustive consensus-building process used in the preparation of these
guidelines, it has achieved alevel of credibility that is at least equivalent to level
IV evidence.

from: The Steering Committee on Clinical Practice Guidelines for the Care and
Treatment of Breast Cancer. CMAJ1998:158
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Attachment C: Jadad Quality Score Assessment

Please read the articles and try to answer the following questions (see attached
instructions):

1. Wasthe study described as randomized (this includes the use of words
such as randomly, random, and randomization)?

2. Wasthe study described as double-blind?

3. Wasthere a description of withdrawals and drop outs?

Scoring the items:

Either give ascore of 1 point for each ‘yes' or O for each ‘no’. There are no
in-between marks.

Give an additional pointif: For question 1, the method to generate the sequence
of randomization was described and it was
appropriate (table of random numbers, computer
generated, coin tossing, €etc.)

and/or: If for question 2 the method of double-blinding was
described and it was appropriate (identical placebo,
active placebo, dummy, etc.)

Deduct 1 point if: For question 1, the method to generate the sequence
of randomization was described and it was
inappropriate (patients were allocated alternately, or
according to date of birth, hospital number, etc.)

and/or: For question 2 the study was described as double-
blind but the method was inappropriate (e.g.,
comparison of tablet vs.injection with no double
dummy)

Guidelines for assessment
1. Randomization:

A method to generate the sequence of randomization will be regarded as
appropriateif it allowed each study participant to have the same chance of
receiving each intervention and the investigators could not predict which

treatment was next. Methods of allocation using date of birth, date of admission,
hospital numbers or aternation should not be regarded as appropriate.
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2. Double-blinding:

A study must be regarded as double-blind if the word double-blind is used.
The method will be regarded as appropriate if it is stated that neither the person
doing the assessments nor the study participant could identify the intervention
being assessed, or if the absence of such a statement the use of active placebos,
identical placebos or dummiesis mentioned.

3. Withdrawalsand drop outs:

Participants who were included in the study but did not complete the
observation period or who were not included in the analysis must be described.
The number and the reasons for withdrawal in each group must be stated. If there
were no withdrawals, it should be stated in the article. If thereis no statement on
withdrawals, this item must be given no points.

from: Jadad AR, Moore A, Carroll D, et al: Assessing the Quality of Reports of

Randomized Clinical Trials: Is Blinding Necessary? Controlled Clinical Trials
1996; 17:1-12.
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Appendix C. Topic Assessment and Refinement

Objective

The objective of this Task Order isto conduct a systematic review of the literature to assess
the quantity and quality of available evidence regarding diagnosis and treatment of Parkinson's
Disease (PD).

Project Status to Date

Thirteen key questions were posed by the Agency for Healthcare Research and Quality
(AHRQ) and the American Academy of Neurology (AAN). After apreliminary review of the
literature, MetaWorks and the Leonard Davis Institute (LDI) worked collaboratively to modify
the original key questions, making them more amenable to answers by systematic literature
review. The content of the revised questions is unchanged; however, they are now worded
differently. In general, where the original questions asked about what kinds of testing or
treatment "should" be done, or "what isthe role" of a particular test or treatment, the modified
guestions ask "what are the results,” or "what is the evidence."

Causa pathways relevant to the key objectives of this project were developed to help guide
the literature review. Many of the elementsincluded in the causal pathways are controversial,
particularly the use of MAO-B inhibitors for neuroprotection, and the question of when L-Dopa
should be started. One of the goals of this Task Order isto identify the weight of the available
evidence regarding these and other issues.

After numerous discussions with representatives from AHRQ, AAN, and LDI, final decisions
were made regarding the composition of the Technical Expert Panel (TEP) for this project. The
TEP is composed of four neurologists/PD experts, one neurosurgeon/PD expert, one general
neurologist, one general internist, and one PD patient, who isa cardiologist. This
multidisciplinary approach will provide valuable feedback from avariety of perspectives.

The Work Plan and Causal Pathways were sent to all members of the TEP for review on
September 19, 2000. Feedback was requested by October 16, 2000, and has been received from
7 of the 8 members of the TEP.

Based on preliminary assessment of the literature, relevant databases, input from
collaborating partners, and feedback received from the TEP, the Work Plan and the Causal
Pathways have been modified accordingly.

Twenty people have been invited to participate in the project as Peer Reviewers of our draft
evidence report. To date, seven have accepted. More potential peer reviewers are being
contacted, with an ultimate goal of at least twelve peer reviewers, from multiple disciplines.

To date, 957 abstracts have been identified from the Medline search, 397 from the Current
Contents search, and 590 from the Cochrane Library search, yielding atotal of 1,944 citations.
After 614 duplicates were identified, atotal of 1,330 abstracts were downloaded into Reference
Manager at MetaWorks.

Level | screening of all abstracts for exclusion criteria has been completed, and resulted in
560 potential accepted studies. Full papers are being retrieved for all accepted abstracts.

205



Level 2 screening of the full articles for inclusion and exclusion criteriais nearly complete.
All studies that are rejected at Level 2 are required to be reviewed by a second researcher, to
insure that there is 100% consensus regarding which studies are to be rgected. Manual
bibliography checks of all accepted studies are currently underway, in search of potential accepts
that may not have been identified by electronic searches.

After Level 2 screening is complete, data extraction of the accepted articles will commence.
The Revised Work Plan describes, in great detail, the remaining steps in the systematic review
process. The draft Evidence Report will be submitted to AHRQ by July 2, 2001.
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Appendix D. Causal Pathways: Diagnhosis and
Treatment of Parkinson’s Disease

Please Note:
The causal pathways are not clinical practice guidelines, nor are they algorithms for decisionsin
patient care. They have been constructed solely for use as guides during this systematic review

of the literature.
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Causal Pathway: Diagnosis of Parkinson’s Disease Legends

!Principal Symptoms Present:
*Two or more present, one of which isresting tremor or bradykinesia
1. Rigidity affecting one or more limbs, cogwheel in nature

2. Resting, postural tremor most often asymmetrical, 3-7 Hz, hands preferentially
affected

3. Bradykinesia (akinesia, hypokinesia)
4. Postural/Gait distur bance often appears late in disease
?Principal Symptoms May Be Present:
*One or more may be present
1. Rigidity affecting one or more limbs, may or may not be cogwheel in nature

2. Tremor may be asymmetrical, but frequently bilateral and higher frequency (5-12
Hz). Head, voice, tongue, palate, leg and/or trunk tremor may occur

3. Bradykinesia
4. Postural/Gait disturbance
3Secondary Symptoms May Be Present:
1. Psychiatric symptoms (depression, anxiety, psyshosis)
2. Autonomic dysfunction (sexual dysfunction, orthostatic hypotension)
3. Gastrointestinal dysfunction (constipation, weight loss, dysphagia)
4. Urologic dysfunction
5. Speech and swallowing problems
6. Fals
7. Sleep disturbances

8. Visual disturbances

209



9. Cognitive dysfunction (dementia)
10. Olfactory dysfunction
11. Difficulty writing

“Secondary Symptoms May Be Present:
(asabove)

°Radiology/L aboratory Tests not as useful in diagnosis:
Results of computed tomography (CT), magnetic resonance imaging (MRI),
cerebrospinal fluid analysis, and el ectroencephal ography (EEG) are usually normal and
of little diagnostic asistance.

Positron-emission tomography (PET scan) using radio-labeled dopa may be helpful in
confirming a diagnosis.

®Radiology/L aboratory Tests helpful in diagnosis of other conditions:
CT, MRI useful to eliminating other disease processes such as tumors, strokes,

hydrocephalus, etc. Laboratory investigation should be performed when atypical
symptoms exist, there is a strong family history or early age of onset.
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80¢

Causal Pathway: Diagnosis of Parkinson’s Disease

Parkinson’s Disease

Principal Symptoms Present!
Rigidity
Resting Tremor

Bradykinesia
Postural/Gait Disturbance

A

Secondary Symptoms May Be
Present3

History and Physical

Examination

Suggests Other Diagnosis

Symptoms

A

Usually Negative <

Middle adulthood, progressive

Principal Symptoms May Be Present?2
Rigidity
Restinlg Tremor

Bradykinesia
Postural/Gait Disturbance

A 4

Secondary Symptoms May Be Present*

y

May be Positive

Family History

A

Primarily motor, asymmetrical, some
secondary sensory may be present

Onset and Progression

> Childhood to late adulthood

Motor or Sensory

A

Response: good

»| Motor and/or sensory may be present,

A

Radiology/Laboratory Tests® not as
useful in diagnosis

symmetrical or asymmetrical

L-DOPA trial

Diagnostic Testing

A

Radiology/Laboratory

Response: fair to none

Radiology/Laboratory Tests® may
diagnose other conditions




Causal Pathway: Treatment of Parkinson's Disease Legends

For all medications, start with low dose, increase dose slowly until:

symptoms abate OR
maximum dose is reached OR
intolerable side effects occur.

Only make one medication change at atime.

1

2

10

11

MAO-B Inhibitors: Monoamine oxidase B inhibitors (for neuroprotection) :
Seligiline, Rasagiline

Dopamine Agonists : Bromocriptine, Pergolide, Pramipexole, Andropinrole,
Cabergoline, Ropinirole, Apomorphine (activate dopamine receptors)

Other Modalities: Rehabilitation, Physical Therapy, Occupational Therapy, Speech
Therapy, Counseling, Dietary Changes.

L-DOPA/PDI: Levodopa/Carbidopa (periphera decarboxylase inhibitor)
Disabling tremor: may occur any time during the course of the disease.

COMT inhibitors: Catechol-O-methylransferase inhibitor: Tolcapone, Entacapone
Anticholinergic agents: Trihexylphenidyl, Benztropine, Procyclidine

Surgical interventions: pallidotomy, thalamotomy, deep brain stimulation, fetal nigral
implants.

Atypical Neuroleptic agents: Clozapine, Olanzapine, Quietipine

Many aspects of this causal pathway are controversial, including when to initiate therapy
with L-DOPA, and when to use other agents. Monitoring for toxicities should be done
throughout treatment, and is not specifically mentioned in this pathway. Similarly, physical
therapy, counseling, speech therapy, and rehabilitation should start as soon as PD is diagnosed,
and continue indefinitely.

The causal pathways are not clinical practice guidelines, nor are they algorithms for
decisionsin patient care. They have been constructed solely for use as guides during this
systematic review of the literature.
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Causal Pathway: Treatment of Parkinson’s Disease

PD" diagnosis made

A 4

A

Consider MAO-B Inhibitort

Consider Dopamine agonist?

1T¢

y
L-DOPA/PDI* |«

A 4

A

A 4

Consider Amantadine

Consider Other Modalities3

,

Disabling tremor®

Consider adding COMT inhibitor®

: . . . . Consider surgical intervention®
Consider adding anticholinergic agent’ / 9
(if not cognitively impaired)

A

v
Psychosis

A

Consider Atypical Neuroleptic agent®

* PD = Parkinson’s Disease




Appendix E. Screening Sheets and Data Extraction
Forms

213



Extracted by

Data Extraction Form

Consensed by

Date i . ) , A Date
Diagnosis of Parkinson's Disease
Study Characteristics
Study ID: First Author: Pub. Date:
Study Location: __ North America Institution
Europe Kin(s):
Other
Study Design: __ RCT ___nRCT ___ucs ___ XS __ Other
Level of Evidence: 0] (I (1 (V) V)

Diagnostic Criteria Category:
____Apomorphine/L-Dopa Test
______Autopsy Data

_ Blood/CSF Tests - Levels
__Evoked Potentials
~______H&P/Clinical Exam

~__ Misc. Tests

Industry Sponsorship:  Yes

Patients Enrolled:

NR

Total #
PD
Controls
Other

MRI

PET

SPECT
Ultrasound
Visual Testing

Other

Primary Study Objective

Study Conclusion
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AHRQ —PARKINSON DISEASE
Level I Screening

DIAGNOSIS
Reviewed by MetaHub Study 1D
First Author Year Published

Status.  Accept Reject

If REJECT, Specify Reason:

Animal or invitro studies

Abstracts, letters, comments, reviews, editorials, case report, meta-analyses
Pharmacodynamic or Pharmacokinetic Study

Study with < 10 patients

Languages other than English

Studies published prior to 1990

Study populations not including Parkinson Disease

Studies not including tests to establish or support diagnosis of Parkinson Disease
Cross-over studies

Mixed populations where results for Parkinson patients not separately extractable

Other

If ACCEPT, then record:

Study Design: Geographic Location: North America
Europe
___ Observationa Other:
Prospective
Retrospective

Cross-sectiond
# Patients Enrolled:
I nterventional
___RCT
____nRCT
____ucs
____ Cross-sectiond

Diagnostic Test(s):
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AHRQ —PARKINSON DISEASE

Level I Screening

NON-PHARMACOLOGICAL TREATMENT

Reviewed by

First Author

Status. Accept Reject

MetaHub Study ID

Year Published

If REJECT, Specify Reason:

Animal or in vitro studies

Abstracts, letters, comments, editorials, meta-analyses

Pharmacodynamic or Pharmacokinetic Study

Languages other than English

Studies published prior to 1990

Study populations not including Parkinson Disease

Studies not including treatment or diagnosis

Cross-over studies

Studies not including a clinical objective
outcome measure of PD activity

Studies with <10 patients

Studies < 24 weeks of treatment/follow-up

Mixed populations where results for Parkinson patients not separately extractable

Other

If ACCEPT, then record:

Surgery:
____ Pdlidotomy
____ Thalamotomy
____ DeepBrain Stimulation (DBS)
____ Cdl transplants
_____ Other

Rehabilitation:
_____ Occupational therapy (OT)
_____Physical therapy (PT)
____Psychotherapy (counseling)
____ Speech therapy
____ Other
Other:

Study Design:

__ Observational
Prospective
Retrospective
Cross-sectional

Geographic L ocation: North America
Europe
Other

# Patients Enrolled:

Study Duration: months

Outcome Measures:

Interventional
___RCT
____nRCT
____ucs

219




AHRQ —PARKINSON DISEASE
Level I Screening
PHARMACOLOGICAL TREATMENT

Reviewed by
First Author

Status:  Accept Reject

MetaHub Study ID

Year Published

If REJECT, Specify Reason:

Animal or in vitro studies

Abstracts, letters, comments, reviews,

editorials, case report, meta-analyses
Pharmacodynamic or Pharmacokinetic Study
Languages other than English

Study populations not including Parkinson Disease

Studies not including clinical objective outcome
measure of Parkinson Disease activity

Mixed populations where results for Parkinson
patients not separately extractable

Studies that are not RCTs
Studies with <10 patients

Studies < 24 weeks of treatment/follow-up
Studies published prior to 1985
Cross-over studies

Other

If ACCEPT, then record:

___ Early

___Advanced

____ Other
__ Neuroprotection
____Psychology
Geographic L ocation: North America

Europe
_____ Other
Medication:
_____ L-DOPA/Carbidopa* (Sinemet)
___Amantadine (Symmetrel)
Dopamine Agonist:
Andropinole

Apomorphine
Bromocriptine (Parlodel)
Cabergoline (Dostinex)
Lisuride (Dopergin)
Pergolide (Permax)
Pramipexole (Mirapex)
Ropinirole (Requip)
Antipsychotic medications:

_____ Clozapine (Clozaril)

__ Olanzapine (Zyprexa)

___ Quetiapine (Seroquel)

Comparison: Placebo/ Active

# Patients Enrolled:

Study Duration: months

Outcome Measures:

Monoamine oxidase B (MAO-B) inhibitors:
Rasagiline (TVP-1012)
Selegeline (Deprenyl

Catechol-O-methyltransferase (COMT) inhibitors:

Entacapone (Comtan)
Tolcapone (Tasmar)

Anticholinergic agents:
__ Benztropine (Cogentin)
____Procyclidine
____ Trihexylphenidyl (Artane)

Neuroprotective agents:
Vitamine E (tocopherol)
Vitamin C

___ Other

220




Extracted by Data Extraction Form Consensed by

Date . . , . Date
Ancillary Treatment of Parkinson's Disease

Study Characteristics

Study ID: First Author: Pub. Date:
Study Name
Study Location: ___ North America Institution
_____ Europe Kin(s):
_____ Other

Study Design: _ RCT _ nRCT _ UCS _ XS __  Other

Quality Score: ___(rand) + ___(blind) + _ (w/drwl) = __ (Total)
Level of Evidence: () (D) (1 (Iv) V)
Accrual years __ Patients Enrolled
Industry Sponsorship: Yes
NR

Intervention:

Inclusion Criteria:

Exclusion Criteria:

Primary study objective

Study conclusion
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Extracted by

Data Extraction Form

Consensed by

Date Pharmacological Treatment of Parkinson's Disease  Date
Study Characteristics

Study ID: First Author: Pub. Date:
Study Location: ___ North America Institution

Europe Kin(s):

Other
Quality Score: ___(rand) + ___ (blind) + _ (w/drwl) = __ (Total)
Level of Evidence: m @ am v V)
Tx Duration: (mos) F/U Duration: Patients Enrolled
Accrual years

Industry Sponsorship: Yes

Treatment: __ Early Advanced General NR
Medications:

Dopamine Agonist:

MAO-B Inhibitor:

Anticholinergic agent:

Psychotropic agent:

___Andropinole
___Apomorphine
___Bromocriptine (Parlodel)
___Cabergoline (Dostinex)
___Lisuride

___Pergolide (Permax)
___Pramipexole (Mirapex)
___Rimantadine
___Ropinirole (Requip)
__Other

__Amantadine

__Rasagiline (TVP-1012)
__Selegeline (Deprenyl)
__Tranylcypromine
__Other

COMT Inhibitor:
__Entacapone (Comtan)
__Tolcapone (Tasmar)
___ Other

__L-DOPA/Carbidopa
__Other

___Benztropine (Cogentin)
____Procyclidine
___Trihexylphenidyl (Artane)
___ Other

Neuroprotective agent:
____Vitamin E (Tocopheraol)
___VitaminC

___ Other

___Clozapine (Clozaril)
____Olanzapine (Zyprexa)
___Quetiapine (Seroquel)
___ Other

Other

Comparison group:
____Placebo
____Active

Inclusion Criteria:

Exclusion Criteria:

Primary study objective

Primary efficacy variable
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Extracted by

Consensed by

Data Extraction Form

Date . A i , A Date
Psychiatric Treatment of Parkinson's Disease
Study Characteristics
Study ID: First Author: Pub. Date:
Study Location: ___ North America Institution
Europe Kin(s):
Other
Study Design: _ RCT _ nRCT _ UCS _ XS _  Other
Quality Score: ___(rand) + ___ (blind) + _ (w/drwl) = ___ (Total)
Level of Evidence: () (1 (Iv V)
Accrual years Patients Enrolled
Industry Sponsorship: Yes
NR
Treatment:
Clozapine ____Piracetam
Risperidone ___Quetiapine
Citalopram ___ Other

Inclusion Criteria:

Exclusion Criteria:

Primary study objective

Study conclusion
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Extracted by

Data Extraction Form

Consensed by

Dat . . . Dat
ae Surgical Treatment of Parkinson's Disease ae
Study Characteristics
Study ID: First Author: Pub. Date:
Study Location: __ North America Institution
Europe Kin(s):
Other Industry: Yes
NR

Study Design: _ RCT ___nRCT _ucs __ _Xs __ Other
Quality Score: ___(rand) + ___(blind) + — (w/drwl) = __ (Total)
Level of Evidence: () (1 (1 (Iv) V)
F/U Duration: (mos) Patients Enrolled
Accrual years
Surgical Intervention
Deep Brain Stimulation Thalmotomy
Pallidotomy Tissue Transplant

Unilateral (# pts) Adrenal Medulla

Bilateral (# pts) Fetal brain cells

Type Other
Inclusion Criteria:
Exclusion Criteria:
Primary study objective

Group 1: SD/SEM Group 2: SD/SEM

# Enrolled / Randomized

# Analyzed for Saf/Eff

Age (Mean, Med, Range)

# Male / # Female

# R handed / # L handed

Race or ethnicity

Socioeconomic status

Duration of PD (yrs)

Age @ onset (yrs)

Family history of PD

Prior treatments for PD

Comorbidities
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Appendix F. Statistical Reference
Interpretation of Standardized Mean Differences

Standardized mean differences (8s) are used to represent the difference between two groups
when the groups are measured on differently scaled measures across many studies. For instance,
in the pharmacological studies, patients are evaluated on as many as seven different measures. A
standardized mean difference between groupsis simply the mean difference re-scaled so that all
measures have the same variance and standard deviation in scores. If we make the assumption
that these scales or subscales measure roughly the same construct (past validity studies make this
a safe assumption for the scalesin question),” meta-analysis of standardized mean differences
(also commonly referred to as “ effect sizes” in this report) becomes both possible and
theoretically meaningful.

The value of the standardized mean difference might be best considered as the degree of
overlap between the distributions of treatment and control group scores. Because delta (0) isthe
standardized score of the treatment group mean in the control group distribution, we can
calcul ate approximately what proportion of the control group scores are less than the average
score in the treatment group.? The table below summarizes percentages for arange of effect
Sizes.

Effect Size 0.10 (| 0.20 | 0.30 | 040 | 050 | 060 | O.70 | 0.80 | 1.00 | 1.20 | 1.50

% of treatment group | 54% | 58% | 62% | 66% | 69% | 73% | 76% | 79% | 84% | 88% | 93%
with scores better than
the average person in
the control group

Thus, someone undergoing atreatment (e.g., bromocriptine) that has an expected effect size
of .50 would expect that his symptoms afterwards would be better than 70 percent of those who
underwent the “control” procedure (e.g., L-dopa aone).

Even small effects can be important, depending on the importance of the outcome. In past
medical studies, small but statistically significant effect sizes have been deemed important
enough to prematurely end double-blinding: the 1987 study of the effect of aspirin on reducing
the risk of heart attacks found an effect size for aspirin over placebo equivalent to a standardized
mean difference of .07.2

Calculation of Change Score Standard Deviations

While many studies reported both baseline and outcome data (from which change score
means can be calculated), only afew studies (most from the Parkinson’s Study Group) reported
change score standard deviations. Because controlling for pre-test differences was desired, and
the “change score” standardized mean difference was desirable as a meta-analytic outcome, we
estimated change score standard deviations when the data was not directly available.

This estimation was possible due to the studies that reported pre-test means and standard
deviations, post-test means and standard deviations, and change score means and standard
deviations. This datawas available for 25 treatment arms, and it allowed for the calculation of 25
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pre/post-test correlations. Figure 1 demonstrates that the time between pre-test and post-test
scores was strongly related to the correlation between pre-test and post-test scores. In fact, the
relationship was strong enough (R?=.77) to make imputation of the pre/post-test correlation
possible. The method used gave dlightly more conservative (i.e., lower) correlations than those
implied by the figure. For studies with atreatment duration of 10 months or less, a correlation of
.8 was used to estimate the change-score standard deviation; .6 was used for those between 10.1
months and 20 months; .4 for those between 20.1 months and 30 months; .2 for those between
30.1 months and 40 months; and .1 for those studies of longer duration. The formula used was

_ 2 2 _ 9% * *
SCHANGE_&:ORE - \/SBASELINE + sOUTCOME 2 r'PRE—POSI' SBASELINE sOUTCOME *

Figure 1. Time of evaluation versus pre-test post-test correlation

10

Correlation between pre-test and post-test

-2 o Rsg=0.7684
0 10 20 30 A0

Time between pre-test and post-test
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Peer Reviewer Form

AHRQ Task Order: Diagnosis and Treatment of Parkinson's Disease: A Systematic
Review of the Literature

Please indicate your level of agreement with each of thefollowing
Statements, by placingan " X" in the appropriate column.

Statements Very | Moderately | Notvery | Do not
much agree muchin | agreeat
agree agr eement all

1. Thistopicisrelevant to healthcare decision-making (clinical
practice and policy making) in 2001.

2. The criteriaused to select articles for inclusion were appropriate.

3. Based on selection criteriaused, it is not likely that relevant
studies were missed.

4. The validity of the studies was appraised appropriately.

5. The methods are presented in such away as to be reproducible.

6. The statistical analytic methods are appropriate to the material
and the objectives.

7. Theresults are stated clearly.

8. Given the nature of the topic and the data, all clinically important
outcomes were considered.

9. | agree with the conclusions presented in the report.

On the following page, please provide: a) A brief explanation of both positive and negative answers;
b) Suggestions for improvement of the content or format of this review;
¢) Suggestions for additional analyses of this dataset worth including in
this report, or in future reports.

**\We would prefer that you complete and return this form electronically. However, you may also fax the form
back to us, or fax back an annotated version of the draft report if you prefer. Contact information is provided
below.

Thank you in advance for your time in completing this form and giving us your feedback. We value your input and
greatly appreciate your efforts. Please send the completed form and comments to MetaWorks by July 30, 2001.

Contact: Rhonda P. Estok, RN, BSN, CNOR Phone: (781) 395-0700 x254
Metaworks Inc. Fax: (781) 395-7336
E-mail: restok@metawork.com
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(signature) (date)

(print name)

247



Appendix H. Accepted Studies Log

Citation

Study Category:Ancillary Treatment

10

11

12

Adams SG, Lang AE. Can the Lombard effect be used to improve low voice intensity in Parkinson's
Disease. Eur JDisord Commun 1992; 27:121-7.

Comella CL, Stebbins GT, Brown-Toms N, Goetz CG. Physical therapy and Parkinson's Disease: A
controlled clinical trial. Neurology 1994; 44:376-8.

Dam M, Tonin P, Casson S, Bracco F, Piron L, Pizzolato G, et al. Effects of conventional and sensory-
enhanced physiotherapy on disability of Parkinson's Disease patients. Adv Neurol 1996; 69:551-5.

De Angelis EC, Mourao LF, Ferraz HB, Behlau MS, Pontes PAL, Andrade LAF. Effect of voice
rehabilitation on oral communication of Parkinson's Disease patients. Acta Neurol Scand 1997; 96:199-
205.

Formisano R, Pratesi L, Modarelli FT, Bonifati V, Meco G. Rehabilitation and Parkinson's Disease.
Scand J Rehabil Med 1992; 24:157-60.

Jahanshahi M. Contact with a nurse practitioner: A short-term evaluation study in Parkinson's Disease and
dystonia. Behav Pharmacol 1994; 7:189-96.

KatsikitisM, Pilowsky I. A controlled study of facial mobility treatment in Parkinson's Disease. J
Psychosom Res 1996; 40:387-96.

Mally J, Stone TW. Improvement in parkinsonian symptoms after repetitive transcranial magnetic
stimulation. J Neurol Sci 1999; 162:179-84.

Mercer BS. A randomized study of the efficacy of the PROPATH program for patients with Parkinson
Disease. Arch Neurol 1996; 53:881-4.

Montgomery EBJ, Lieberman A, Singh G, Fries JF. Patient education and health promotion can be
effective in Parkinson's Disease: A randomized controlled trial. Am JMed 1994; 97:429-35.

NagayaM, Kachi T, Yamada T. Effect of swallowing training on swallowing disordersin Parkinson's
Disease. Scand J Rehabil Med 2000; 32:11-5.

Pacchetti C, Mancini F, Aglieri R, Fundaro C, Martignoni E, Nappi G, et al. Active music therapy in
Parkinson's Disease: An integrative method for motor and emotional rehabilitation. Psychosom Med
2000; 62:386-93.

Pacchetti C, Aglieri R, Mancini F, Martignoni E, Nappi G. Active music therapy and Parkinson's
Disease: Methods. Funct Neurol 1998; 13: 57-67.

249



with

with

13

14

15

16

17

18

19

20

Patti F, Reggio A, Nicoletti F, Sellaroli T, Deinite G, Nicoletti Fr. Effects of rehabilitation therapy on
parkinsonians disability and functional independence. J Neuro Rehab 1996; 10:223-31.

Platz T, Brown RG, Marsden CD. Training improves the speed of aimed movements in Parkinson's
Disease. Brain 1998; 121:505-14.

Ramig LO, Countryman S, O'Brien C, Hoehn M, Thompson L. Intensive speech treatment for patients
Parkinson's Disease: Short-and long-term comparison of two techniques. Neurology 1996; 47:1496-504.

Ramig LO, Countryman S, Thompson LL, Horii Y. Comparison of two forms of intensive speech
treatment for Parkinson's Disease. J Speech Hear Res 1995; 38:1232-51.

Smith ME, Ramig LO, Dromey C, Perez KS, Samandari R. Intensive voice treatment in Parkinson
Disease: Laryngostroboscopic findings. JVoice 1995; 9: 453-9.

Reynolds H, Wilson-Barnett J, Richardson G. Evaluation of the role of the Parkinson's Disease nurse
specidist. Int JNurs Stud 2000; 37:337-49.

Schenkman M, Cutson TM, KuchibhatlaM, Chandler J, Pieper CF, Ray L, et al. Exerciseto improve
spinal flexibility and function for people with Parkinson's Disease: A randomized, controlled trial. JAm
Geriatr Soc 1998; 46:1207-16.

SitziaJ, Haddrell V, Rice-Oxley M. Evaluation of anurse-led multidisciplinary neurological rehabilitation
programme using the Nottingham Health Profile. Clin Rehabil 1998; 12:389-94.

Thaut MH, McIntosh GC, Rice RR, Miller RA, Rathbun J, Brault IM. Rhythmic auditory stimulation in
gait training for Parkinson's Disease patients. Mov Disord 1996; 11:193-200.

Study Category: Diagnosis

Antonini A, Leenders KL, Meier D, Oertel WH, Boesiger P, Anliker M. T2 relaxation timein patients
Parkinson's Disease. Neurology 1993; 43:697-700.

Arnold G, Bondy B, Bandmann O, Gasser T, Schwarz J, Trenkwalder C, et al. 3H-spiperone binding to
lymphocytes failsin the differential diagnosis of de novo Parkinson syndromes. JNeural Transm Park
Dis Dement Sect 1993; 5:107-16.

Becker G, Seufert J, Bogdahn U, Reichmann H, Reiners K. Degeneration of substantia nigrain chronic
Parkinson's Disease visualized by transcranial color-coded real-time sonography. Neurology 1995;
45:182-4.

Bellomo G, Santambrogio L, Fiacconi M, Scarponi AM, Ciuffetti G. Plasma profiles of
adrenocorticotropic hormone, cortisol, growth hormone and prolactin in patients with untreated Parkinson's
Disease. JNeurol 1991; 238:19-22.

Bonuccelli U, Piccini P, Del Dotto P, Rossi G, Corsini GU, Muratorio A. Apomorphine test for
dopaminergic responsiveness; A dose assessment study. Mov Disord 1993; 8:158-64.

Booij J, Tissingh G, Boer GJ, Speelman JD, Stoof JC, Janssen AG, et a. 123l FP-CIT SPECT shows a
pronounced decline of striatal dopamine transporter labelling in early and advanced Parkinson's Disease. J

250



10

11

12

13

14

15

16

17

18

19

20

Neurol Neurosurg Psychiatry 1997; 62:133-40.

Burn DJ, Sawle GV, Brooks DJ. Differential diagnosis of Parkinson's Disease, multiple system atrophy,
and Steele-Richardson-Olszewski syndrome: Discriminant analysis of striatal 18F-dopa PET data. J
Neurol Neurosurg Psychiatry 1994; 57:278-84.

Brooks DJ, Ibanez V, Sawle GV, Quinn N, Lees AJ, Mathias CJ, et a. Differing patterns of striatal
18F-dopa uptake in Parkinson's Disease, multiple system atrophy, and progressive supranuclear palsy.
Ann Neurol 1990; 28: 547-55.

Buttner T, Kuhn W, Muller T, Patzold T, Heidbrink K, Przuntek H. Distorted color discrimination in ‘'de
novo' parkinsonian patients. Neurology 1995; 45:386-7.

Buttner T, Kuhn W, Patzold T, Przuntek H. L-dopaimproves colour vision in Parkinson's Disease. J
Neural Transm Park Dis Dement Sect 1994; 7:13-9.

Caronti B, Tanda G, Colosimo C, Ruggieri S, Calderaro C, Palladini G, et a. Reduced dopaminein
peripheral blood lymphocytesin Parkinson's Disease. Neuroreport 1999; 10:2907-10.

D'Costa DF, Abbott RJ, Pye IF, Millac PA. The apomorphine test in parkinsonian syndromes. J Neurol
Neurosurg Psychiatry 1991; 54:870-2.

Delalande |, Destee A, Hache JC, Forzy G, Bughin M, Benhadjali J. Visual evoked potentials and
spatiotemporal contrast sensitivity changes in idiopathic Parkinson's Disease and multiple system atrophy.
Adv Neurol 1996; 69:319-25.

Doty RL, Golbe LI, McKeown DA, Stern MB, Lehrach CM, Crawford D. Olfactory testing differentiates
between progressive supranuclear palsy and idiopathic Parkinson's Disease. Neurology 1993; 43:962-
5.

Doty RL, Stern MB, Pfeiffer C, Gollomp SM, Hurtig HI. Bilateral olfactory dysfunction in early stage
treated and untreated idiopathic Parkinson's Disease. J Neurol Neurosurg Psychiatry 1992; 55:138-42.

Eidelberg D, Moeller JR, Ishikawa T, Dhawan V, Spetsieris P, Chaly T, et a. Early differential diagnosis
of Parkinson's Disease with F-18-fluorodeoxyglucose and positron emission tomography. Neurology
1995;

45:1995-2004.

Espino A, CalopaM, Ambrosio S, Ortola J, Peres J, Navarro MA. CSF somatostatin increase in patients
with early parkinsonian syndrome. J Neural Transm Park Dis Dement Sect 1995; 9:189-96.

Fung VSC, Burne JA, Morris JGL. Objective quantification of resting and activated parkinsonian rigidity:
A comparison of angular impulse and work scores. Mov Disord 2000; 15:48-55.

Gasser T, Schwarz J, Arnold G, Trenkwelder C, Oertel WH. Apomorphine test for dopaminergic
responsiveness in patients with previously untreated Parkinson's Disease. Arch Neurol 1992; 49:1131-4.

Giobbe D, Castellano GC, Podio V. Dopamine D2 receptor imaging with SPECT using IBZM in 16
patients with Parkinson's Disease. Ital JNeurol Sci 1993; 14:165-9.

Hawkes CH, Shephard BC. Olfactory evoked responses and identification tests in neurological disease.
AnnN'Y Acad Sci 1998; 855:608-15.

Hawkes CH, Shephard BC, Daniel SE. Olfactory dysfunction in Parkinson's Disease. J Neurol
Neurosurg Psychiatry 1997; 62: 436-46.

251



21

22

23

24

Holshouser BA, Komu M, Moller HE, Zijlmans J, Kolem H, Hinshaw DBJ, et al. Localized proton NMR
spectroscopy in the striatum of patients with idiopathic Parkinson's Disease: A multicenter pilot study.
Magn Reson Med 1995; 33:589-94.

Hughes AJ, Daniel SE, Kilford L, Lees AJ. Accuracy of clinical diagnosis of idiopathic Parkinson's
Disease: A clinico-pathological study of 100 cases. J Neurol Neurosurg Psychiatry 1992; 55:181-4.

Hughes AJ, Ben-Shlomo Y, Daniel SE, Less AJ. What features improve the accuracy of clinical
diagnosisin Parkinson's Disease: A clinocopathologic study. Neurology 1992; 42; 1142-6.

Hughes AJ, Daniel SE, Blankson S, Lees AJ. A clinicopathologic study of 100 cases of Parkinson's
Disease. Arch Neurol 1993; 50: 140-8.

Hughes AJ, Lees AJ, Stern GM. Challenge tests to predict the dopaminergic response in untreated
Parkinson's Disease. Neurology 1991; 41:1723-5.

Hughes AJ, Lees AJ, Stern GM. Apomorphine test to predict dopaminergic responsivenessin

parkinsonian

25

26

27

28

29

30

31

32

33

34

syndromes. Lancet 1990; 336:32-4.

Imon Y, MatsudaH, Ogawa M, Kogure D, SunoharaN. SPECT image analysis using statistical parametric
mapping in patients with Parkinson's Disease. J Nucl Med 1999; 40:1583-9.

Jankovic J, Rajput AH, McDermott MP, Perl DP. The evolution of diagnosisin early Parkinson Disease.
Arch Neurol 2000; 57:369-72.

Jimenez-Jimenez FJ, Rubio JC, Molina JA, Martin MA, Campos Y, Benito-Leon J, et al. Cerebrospinal
fluid carnitine levelsin patients with Parkinson's Disease. J Neurol Sci 1997; 145:183-5.

Kaasinen V, Nagren K, Hietala J, Oikonen V, Vilkman H, Farde L, et al. Extrastriatal dopamine D2 and
D3 receptorsin early and advanced Parkinson's Disease. Neurology 2000; 54:1482-7.

Kraft E, Schwarz J, Trenkwalder C, Vogl T, Pfluger T, Oertel WH. The combination of hypointense and
hyperintense signal changes on T2-weighted magnetic resonance imaging sequences. A specific marker of
multiple system atrophy. Arch Neurol 1999; 56:225-8.

Lehrner JP, Brucke T, Dal-Bianco P, Gatterer C, Kryspin-Exner |. Olfactory functions in Parkinson's
Diseaseand Alzheimer's Disease. Chem Senses 1997; 22:105-10.

Litvan |, MacIntyre A, Goetz CG, Wenning GK, Jellinger K, Verny M, et al. Accuracy of theclinica
diagnoses of Lewy body disease, Parkinson Disease, and dementia with lewy bodies: A clinicopathologic
study. Arch Neurol 1998; 55:969-78.

LouisED, KlatkaLA, LiuY, Fahn S. Comparison of extrapyramidal featuresin 31 pathologically
confirmed cases of diffuse Lewy body disease and 34 pathologically confirmed cases of Parkinson's
Disease. Neurology 1997; 48:376-80.

Meara J, Bhowmick BK, Hobson P. Accuracy of diagnosisin patients with presumed Parkinson's Disease.
Age Ageing 1999; 28:99-102.

Montgomery EB, Baker KB, Lyons K, Koller WC. Abnormal performance on the PD test battery by
asymptomatic first-degree relatives. Neurology 1999; 52:757-62.

252



35

36

37

38

39

40

41

42

43

45

46

47

48

49

Montgomery EB, Koller WC, LaMantia TIK, Newman MC, Swanson-Hyland E, Kaszniak AW, et a.
Early detection of probable idiopathic Parkinson's Disease: |. Development of a diagnostic test battery.
Mov Disord 2000; 15:467-73.

Montgomery EB, Lyons K, Koller WC. Early detection of probable idiopathic PD: Il. A prospective
application of adiagnostic test battery. Mov Disord 2000; 15:474-8.

Morrish PK, Sawle GV, Brooks DJ. Clinical and [18F] dopa PET findingsin early Parkinson's Disease. J
Neurol Neurosurg Psychiatry 1995; 59:597-600.

Murofushi T, Mizuno M, Osanai R, Hayashida T. Olfactory dysfunction in Parkinson's Disease. ORL J
Otorhinolaryngol Relat Spec 1991, 53:143-6.

Otsuka M, IchiyaY, Hosokawa S, Kuwabara Y, Tahara T, FukumuraT, et a. Striatal blood flow, glucose
metabolism and 18F-dopa uptake: Difference in Parkinson's Disease and atypical parkinsonism. JNeurol
Neurosurg Psychiatry 1991; 54:898-904.

Pizzolato G, Cagnin A, Rossato A, Chierichetti F, Fabbri M, Dam M, et a. Striatal dopamine D2 receptor
alterations and response to L-dopa in Parkinson's Disease. A [1231]IBZM SPET study. Adv Neurol 1996;
69:467-73.

Potagas C, Dellatolas G, Zeigler M, Leveteau J, Bathien N, Mac Leod P, et a. Clinical assessment of
olfactory dysfunction in Parkinson's Disease. Mov Disord 1998; 13:394-9.

Rajput AH, Rozdilsky B, Ang L. Occurence of resting tremor in Parkinson's disease. Neurology 1991;
41:1298-9.

Rajput AH, Rozdilsky B, Rajput A, Ang L. Levodopa efficacy and pathological basis of Parkinson
syndrome. Clin Neuropharmacol 1990; 13: 553-8.

Rajput AH, Rozdilsky B, Rajput A. Accuracy of clinical diagnosisin parkinsonism - a prospective study.
Can JNeurol Sci 1991, 18:275-8.

ReljaMA, Petravic D, Kolgj M. Quantifying rigidity with a new computerized elbow device. Clin
Neuropharmacol 1996; 19:148-56.

Rinne JO, Laihinen A, Ruottinen H, Ruotsalainen U, Nagren K, Lehikoinen P, et a. Increased density of
dopamine D2 receptors in the putamen, but not in the caudate nucleus in early Parkinson's Disease: A PET
study with [11C]raclopride. JNeurol Sci 1995; 132:156-61.

Rinne JO, Portin R, Ruottinen H, Nurmi E, Bergman J, Haaparanta M, et al. Cognitive impairment and the
brain dopaminergic system in Parkinson Disease: [18F] Fluorodopa Positron Emission Tomographic study.
Arch Neurol 2000; 57:470-5.

Ryvlin P, Broussolle E, Piollet H, Vialet F, Khalfallah Y, Chazot G. Magnetic resonance imaging
evidence of decreased putamenal iron content in idiopathic Parkinson's Disease. Arch Neurol 1995;
52:583-8.

Sakuma K, Nakashima K, Takahashi K. Olfactory evoked potentials in Parkinson's Disease, Alzheimer's
Disease and anosmic patients. Psychiatry Clin Neurosci 1996; 50:35-40.

Sawle GV, Playford ED, Burn DJ, Cunningham VJ, Brooks DJ. Separating Parkinson's Disease from

253



50

51

52

53

55

56

57

58

59

normality. Discriminant function analysis of fluorodopa F-18 positron emission tomography data. Arch
Neurol 1994; 51:237-43.

Schelosky L, Hierholzer J, Wissel J, Cordes M, Poewe W. Correlation of clinical response in apomorphine
test with D2-receptor status as demonstrated by 123 | IBZM-SPECT. Mov Disord 1993; 8:453-8.

Schwarz J, Antonini A, Tatsch K, Kirsch CM, Oertel WH, Leenders KL. Comparison of 123I-IBZM
SPECT and 11C-raclopride PET findingsin patients with parkinsonism. Nucl Med Commun 1994;
15:806-13.

Schwarz J, Kraft E, Vogl T, Arnold G, Tatsch K, Oertel WH, et a. Relative quantification of signal on T2-
weighted images in the basal ganglia: Limited value in differential diagnosis of patients with parkinsonism.
Neuroradiology 1999; 41:124-7.

Schwarz J, Linke R, Kerner M, Mozley PD, Trenkwalder C, Gasser T, et al. Striatal dopamine transporter
binding assessed by [1-123]IPT and single photon emission computed tomography in patients with early
Parkinson's Disease: Implications for a preclinical diagnosis. Arch Neurol 2000; 57:205-8.

Schwarz J, Tatsch K, Arnold G, Ott M, Trenkwelder C, Kirsch CM, et al. 123 I-iodobenzamide-SPECT in
83 patients with de novo parkinsonism . Neurology 1993; 43:S17-20.

Schwarz J, Tatsch K, Arnold G, Gasser T, Trenkwalder C, Kirsch CM, et a. 123 |-iodobenzamide-
SPECT predicts dopaminergic responsiveness in patients with 'de novo' parkinsonism. Neurology
1992; 42: 556-61.

Schwarz J, Tatsch K, Gasser T, Arnold G, Oertel WH. 123-1BZM binding predicts dopaminergic
responsiveness in patients with parkinsonism and previous dopaminomimetic therapy. Mov Disord 1997;
12:898-902.

Schwarz J, Tatsch K, Gasser T, Arnold G, Pogarell O, Kunig G, et al. 1231-1BZM binding compared with
long-term clinical follow up in patients with de novo parkinsonism. Mov Disord 1998; 13;16-9.

Seibyl JP, Marek KL, Quinlan D, Sheff K, Zoghbi S, Zea-Ponce Y, et al. Decreased single-photon
emission computed tomographic [123 I]beta-CI T striatal uptake correlates with symptom severity in
Parkinson's Disease. Ann Neurol 1995; 38:589-98.

Tatsch K, Schwarz J, Oertel WH, Kirsch CM. SPECT imaging of dopamine D2 receptors with 123 |-
IBZM: Initial experience in controls and patients with Parkinson's syndrome and Wilson's Disease. Nucl
Med Commun 1991; 12:699-707.

Wenning GK, Ebersbach G, Verny M, Chaudhuri KR, Jellinger K, McKee A, et a. Progression of fallsin
postmortem-confirmed parkinsonian disorders. Mov Disord 1999; 14:947-50.

Study Category: Pharmacological Treatment

1

3

Alarcon F. Does combined levodopa and bromocriptine therapy in Parkinson's Disease prevent late motor
complications. Eur JNeurol 1998; 5:255-63.

Allain H, Destee A, Petit H, Patay M, Schuck S, Bentue-Ferrer D, et al. Five-year follow-up of early
lisuride and levodopa combination therapy versus levodopa monotherapy in de novo Parkinson's Disease.
Eur Neurol 2000; 44:22-30.

Baas H, Beiske AG, Ghika J, Jackson M, Oertel WH, Poewe W, et al. Catechol-O-methyltransferase

254



inhibition with tolcapone reduces the "wearing off" phenomenon and levodopa requirements in fluctuating
parkinsonian patients. JNeurol Neurosurg Psychiatry 1997; 63:421-8.

4 Bakheit AM, Henderson LM, Moore AP, Simpson JA, Thomas M. Long-term double masked trial of early
treatment with L-dopa plus bromocriptine versus L-dopa alone in Parkinson's Disease. Interim results. Eur
Neurol 1990; 30:108-11.

5 Bergamasco B, Frattola L, Muratorio A, Piccoli F, Mailland F, Parnetti L, et al. Alpha-
dihydroergocryptine in the treatment of de novo parkinsonian patients. Results of a multicentre,
randomized, double-blind, placebo-controlled study. Acta Neurol 2000; 101:372-80.

6 Bromocriptine Multicentre Trial Group. Bromocriptine asinitia therapy in elderly parkinsonian patients.
Age Ageing 1990; 19:62-7.

7 Dupont E, Andersen A, Boas J, Boisen E, Borgmann R, Helgetveit AC, et al. Sustained-release Madopar
HBS compared with standard Madopar in the long-term treatment of de novo parkinsonian patients. Acta
Neurol Scand 1996; 93:14-20.

8 Gimenez-Roldan S, Tolosa E, Burguera JA, Chacon J, Liano H, Forcadell F. Early combination of
bromocriptine and levodopa in Parkinson's Disease: A prospective randomized study of two parallel groups
over atotal follow-up period of 44 months including an initial 8-month double-blind stage. Clin
Neuropharmacol 1997; 20:67-76.

9 Guttman M. Double-blind comparison of pramipexole and bromocriptine treatment with placebo in
advanced Parkinson's Disease. Neurology 1997; 49:1060-5.

10 Hely MA, Morris JG, Reid WG, O'Sullivan DJ, Williamson PM, Rail D, et . The Sydney multicentre
study of Parkinson's Disease: A randomised, prospective five year study comparing low dose
bromocriptine with low dose levodopa-carbidopa. J Neurol Neurosurg Psychiatry 1994; 57:903-10.

Hely MA, Morris JG, Reid WG, O'Sullivan DJ, Williamson PM, Broe GA, et al. Age at onset; The
major determinant of outcome in Parkinson's Disease. Acta Neurol Scand 1995; 92: 455-63.

Hely MA, Morris JG, Traficante R, Reid WG, O'Sullivan DJ, Williamson PM. The Sydney
multicentre

study of Parkinson's Disease: Progression and mortality at 10 years. J Neurol Neurosurg Psychiatry

1999; 67: 300-7.

11 Hutton JT, Koller WC, Ahlskog JE, Pahwa R, Hurtig HI, Stern MB, et al. Multicenter, placebo-controlled
trial of cabergoline taken once daily in the treatment of Parkinson's Disease. Neurology 1996; 46:1062-5.

Ahlskog JE, Wright KF, Muenter MD, Adler CH. Adjunctive cabergoline therapy of Parkinson's
Disease: Comparison with placebo and assessment of dose responses and duration of effect. Clin
Neuropharmacol 1996; 19: 202-12.

Hutton JT, Morris JL, Elias JW. Visual contrast sensitivity in Parkinson's Disease is worsened with
cabergoline treatment. Parkinsonism Relat 1999; 5: 87-91.

12 Inzelberg R, Nisipeanu P, Rabey JM, Orlov E, Catz T, Kippervasser S, et al. Double-blind comparison of
cabergoline and bromocriptine in Parkinson's Disease patients with motor fluctuations. Neurology 1996;
47:785-8.

13 Kleedorfer B, Poewe W. Comparative efficacy of two oral sustained-rel ease preparations of L-dopain

fluctuating Parkinson's Disease. Preliminary findingsin 20 patients. J Neural Transm [P-D Sect] 1992;
4:173-8.

255



14

release

15

16

17

18

19

20

Koller WC, Hutton JT, Tolosa E, Capilldeo R. Immediate-release and controlled-release
carbidopa/levodopain PD: A 5-year randomized multicenter study. Neurology 1999; 53:1012-9.

Block G, LissC, Reines S, Irr J, Nibbelink D. Comparison of immediate-release and controlled
carbidopa/levodopa in Parkinson's Disease. A multicenter 5-year study. Eur Neurol 1997; 37: 23-7.

Capildeo R. Implications of the 5-year CR FIRST trial. Neurology 1998; 50: S15-7.

LissC, Bush D, Last B, Smith B, Block G, Reines S. An interim report of a 5-year clinical study in
patients with Parkinson's Disease with no prior levodopatherapy. Clin Drug Invest 1997; 13: 15-22.

Korczyn AD, Brunt ER, Larsen JP, Nagy Z, Poewe WH, Ruggieri S. A 3-year randomized trial of
ropinirole and bromocriptine in early Parkinson's Disease. Neurology 1999; 53:364-70.

Korczyn AD, Brooks DJ, Brunt ER, Poewe WH, Rascol O, Stocchi F. Ropinirole versus
bromocriptine in the treatment of early Parkinson's Disease: A 6-month interim report of a 3-year
study. Mov Disord 1998; 13: 46-51.

Kulisevsky J, Garcia-Sanchez C, Berthier ML, Barbanoj M, Pascual-Sedano B, Gironell A, et a. Chronic
effects of dopaminergic replacement on cognitive function in Parkinson's Disease: A two-year follow-up
study of previously untreated patients. Mov Disord 2000; 15:613-26.

Kulisevsky J, Lopez-Villegas D, Garcia-Sanchez C, Barbanoj M, Gironell A, Pascual-Sedano B. A
six-month study of pergolide and levodopain de novo Parkinson's Disease patients. Clin
Neuropharmacol 1998; 21. 358-62.

Kunig G, Pogarell O, Moller JC, Delf M, Oertel WH. Pramipexole, a nonergot dopamine agonist, is
effective against rest tremor in intermediate to advanced Parkinson's Disease. Clin Neuropharmacol 1999;
22:301-5.

Larsen JP, Boas J, Erdal JE and the Norwegian-Danish Study Group. Does selegiline modify the
progression of early Parkinson's Disease? Results from afive-year study. Eur JNeurol 1999; 6:539-47.

Larsen JP, Boas J. The effects of early selegiline therapy on long-term levodopa treatment and
parkinsonian disability: Aninterim analysis of a Norwegian-Danish 5-year study. Mov Disord 1997;
12: 175-82.

Lees AJ, Parkinson's Disease Research Group in the United Kingdom. Comparison of therapeutic effects
and mortality data of levodopa and |evodopa combined with selegiline in patients with early, mild
Parkinson's Disease. BMJ 1995; 311:1602-7.

Ben-Shlomo Y, Churchyard A, Head J, Hurwitz B, Overstall P, Ockelford J, et al. Investigation by
Parkinson's Disease research group of United Kingdom into excess mortality seen with combined
levodopa and selegiline treatment in patients with early, mild Parkinson's Disease: Further results of
randomised trial and confidential inquiry. BMJ1998; 316: 1191-6.

Parkinson's Disease Research Group in the United Kingdom. Comparisons of therapeutic effects of
levodopa, levodopa and selegiline, and bromocriptine in patients with early, mild Parkinson's Disease:
Three year interim report. BMJ 1993; 307: 469-72.

Lieberman A, Olanow CW, Sethi K, Swanson P, Waters CH, Fahn S, et al. A multicenter trial of

256



21

22

23

24

25

26

study

ropinirole as adjunct treatment for Parkinson's Disease. Neurology 1998; 51:1057-62.

Lieberman A, Ranhosky A, Korts D. Clinical evaluation of pramipexole in advanced Parkinson's Disease:
Results of adouble-blind, placebo-controlled, parallel-group study. Neurology 1997; 49:162-8.

MacMahon DG, Overstall PW, Marshall T. Simplification of the initiation of bromocriptine in elderly
patients with advanced Parkinson's Disease. Age Ageing 1991; 20:146-51.

Martignoni E, Pacchetti C, SibillaL, Bruggi P, PedevillaM, Nappi G. Dihydroergocryptinein the
treatment of Parkinson's Disease: A six months' double-blind clinical trial. Clin Neuropharmacol 1991;
14:78-83.

Montastruc JL, Rascol O, Senard JM, Rascol A. A randomised controlled study comparing bromocriptine
to which levodopa was later added, with levodopa alone in previously untreated patients with Parkinson's
disease: A five year follow up. JNeurol Neurosurg Psychiatry 1994; 57:1034-8.

MyllylaVV, Sotaniemi KA, Vuorinen JA, Heinonen EH. Selegiline asinitial treatment in de novo
parkinsonian patients. Neurology 1992; 42:339-43.

MyllylaVV, Heinonen EH, Vuorinen JA, Kilkku Ol, Sotaniemi KA. Early selegiline therapy reduces
levodopa dose requirement in Parkinson's Disease. Acta Neurol Scand 1995; 91:; 177-82.

MyllylaVV, Sotaniemi KA, Hakulinen P, Maki-lkola O, Heinonen EH. Selegiline as the primary
treatment of Parkinson's Disease: A long-term double-blind study. ActaNeurol Scand 1997; 95: 211-
8.

MyllylaVV, Sotaniemi KA, Vuorinen JA, Heinonen EH. Selegiline in de novo parkinsonian patients:
The Finnish study. Mov Disord 1993; 8: $41-4.

MyllylaVV, Sotaniemi KA, Vuorinen JA, Heinonen EH. Selegiline as a primary treatment of
Parkinson's Disease. ActaNeurol Scand 1991; 84: 70-2.

Nakanishi T, IwataM, Goto |, Kanazawal, KowaH, Mannen T, et al. Nation-wide collaborative study on
the long-term effects of bromacriptine in the treatment of parkinsonian patients. Final report. Eur Neurol
1992; 32:9-22.

Nakanishi T, Kanazawal, Goto I, IwataM, KowaH, Mannen T, et al. Third interim report of the
nationwide collaborative study on the long-term effects of bromocriptine in the treatment of
parkinsonian patients. Eur Neurol 1990; 30: 3-8.

Nakanishi T, Kanazawal, IwataM, Goto |, KowaH, Mannen T, et al. Nation-wide collaborative

on the long-term effects of bromocriptine in the treatment of parkinsonian patients: Analysis on the
maintenance and the change of the original mode of treatment. Eur Neurol 1992; 32: 23-9.

Nakanishi T, Mizuno Y, Goto |, IwataM, Kanazawa l, KowaH, et al. A nationwide collaborative
study on the long-term effects of bromocriptine in patients with Parkinson's Disease. The fourth
interim

report. Eur Neurol 1991; 31: 3-16.

27 Nappi G, Martignoni E, Horowski R, Pacchetti C, Rainer E, Bruggi P, et al. Lisuride plus selegilinein the

treatment of early Parkinson's Disease. Acta Neurol Scand 1991; 83:407-10.

28 Olanow CW, Fahn S, Muenter M, Klawans H, Hurtig H, Stern M, et al. A multicenter double-blind

257



of

29

30

31

32

33

34

35

placebo-controlled trial of pergolide as an adjunct to Sinemet in Parkinson's Disease. Mov Disord 1994;
9:40-7.

Olanow CW, Hauser RA, Gauger L, Malapira T, Koller W, Hubble J, et al. The effect of deprenyl and
levodopa on the progression of Parkinson's Disease. Ann Neurol 1995; 38:771-7.

Olsson JE. Bromocriptine and levodopain early combination in Parkinson's Disease: First results of the
collaborative European multicentric trial. Adv Neurol 1990; 53:421-3.

Palhagen S, Heinonen EH, Hagglund J, Kaugesaar T, Kontants H, Maki-lkola O, et al. Selegiline delays
the onset of disability in de novo parkinsonian patients. Neurology 1998; 51:520-5.

Parkinson Study Group. Effect of lazabemide on the progression of disability in early Parkinson's Disease.
Ann Neurol 1996; 40:99-107.

Parkinson Study Group. Entacapone improves motor fluctuations in levodopa-treated Parkinson's Disease
patients. Ann Neurol 1997; 42:747-55.

Parkinson Study Group. Pramipexole vslevodopaasinitial treatment for Parkinson Disease. JAMA 2000;
284:1931-8.

Parkinson Study Group. A randomized controlled trial comparing pramipexole with levodopain early
Parkinson's Disease: Design and methods of the CALM-PD study. Clin Neuropharmacol 2000; 23:
34-44,

Parkinson Study Group. Effects of tocopherol and deprenyl on the progression of disability in early
Parkinson's Disease. N Eng JMed 1993; 328:176-83.

Parkinson Study Group. Mortality in DATATOP: A multicenter trial in early Parkinson's Disease.
Ann Neurol 1998; 43: 318-25.

Parkinson Study Group. The need for levodopa as an end point of Parkinson's Disease progression in
aclinical trial of selegiline and apha-tocopherol. Mov Disord 1997; 12; 183-9.

Parkinson Study Group. Impact of deprenyl and tocopherol treatment on Parkinson's Disease in
DATATORP patients not requiring levodopa. Ann Neurol 1996; 39: 29-36.

Parkinson Study Group. Impact of deprenyl and tocopherol treatment on Parkinson's Disease in
DATATORP patients requiring levodopa. Ann Neurol 1996; 39: 37-45.

Parkinson Study Group. Factors predictive of the need for levodopa therapy in early, untreated
Parkinson's Disease. Arch Neurol 1995; 52: 565-70.

Parkinson Study Group. The effect of deprenyl and tocopherol on cognitive performance in early
untreated Parkinson's Disease. Neurology 1994; 44. 1756-9.

Parkinson Study Group. Effect of selegiline (Deprenyl) on the progression of disability in early
Parkinson's Disease. Acta Neurol Scand Suppl 1993; 87: 36-42.

Parkinson Study Group. An interim report of the effect of selegiline (L-deprenyl) on the progression

disability in early Parkinson's Disease. Eur Neurol 1992; 32: 46-53.

258



36

37

38

39

40

41

42

43

Przuntek H, Conrad B, Dichgans J, Kraus PH, Krauseneck P, Pergande G, et . SELEDO: A 5-year long-
term trial on the effect of selegilinein early parkinsonian patients treated with levodopa. Eur J Neurol
1999; 6:141-50.

Przuntek H, Welzel D, Gerlach M, Blumner E, Danielczyk W, Kaiser HJ, et al. Early institution of
bromaocriptine in Parkinson's Disease inhibits the emergence of levodopa-associated motor side effects.
Long-term results of the PRADO study. JNeural Transm Park Dis Dement Sect 1996; 103:699-715.

Przuntek H, Welzel D, Blumner E, Danielczyk W, Letzel H, Kaiser HJ, et al. Bromocriptine lessens
the incidence of mortality in L-dopa-treated parkinsonian patients: PRADO-study discontinued. Eur J
Clin Pharmacol 1992; 43: 357-63.

Przuntek H, Welzel D, Schwarzmann D, Letzel H, Kraus PH. Primary combination therapy of early
Parkinson's Disease. A long-term comparison between the combined regimen bromocriptine/levodopa
and levodopa monotherapy--first interim report. Eur Neurol 1992; 32: 36-45.

Rabey M, Streifler M, Treves T, Korczyn AD. The beneficia effect of chronic lisuride administration
compared with levodopain Parkinson's Disease. Adv Neurol 1990; 53:451-5.

Rajput AH, Martin W, Saint-Hilaire MH, Dorflinger E, Pedder S. Tolcapone improves motor functionin
parkinsonian patients with the "wearing-off" phenomenon: A double-blind, placebo-controlled, multicenter
trial. Neurology 1997; 49:1066-71.

Rascol O, Brooks DJ, Korczyn AD, De Deyn PP, Clarke CE, Lang AE. A five-year study of the incidence
of dyskinesiain patients with early Parkinson's Disease who were treated with ropinirole or levodopa. N
Engl JMed 2000; 342:1484-91.

Rascol O, Brooks DJ, Brunt ER, Korczyn AD, Poewe WH, Stocchi F. Ropinirolein the treatment of
early Parkinson's Disease: A 6-month interim report of a 5-year levodopa-controlled study. Mov
Disord 1998; 13: 39-45.

Rinne UK, Bracco F, Chouza C, Dupont E, Gershanik O, Marti MJ, et a. Early treatment of Parkinson's
Disease with cabergoline delays the onset of motor complications. Results of a double-blind levodopa
controlled trial. Drugs 1998; 55:23-30.

Rinne UK, Bracco F, Chouza C, Dupont E, Gershanik O, Marti MJ, et al. Cabergoline in the treatment
of early Parkinson's Disease: Results of the first year of treatment in a double-blind comparison of
cabergoline and levodopa. Neurology 1997; 48: 363-8.

Rinne UK, Larsen JP, Siden A, Worm-Petersen J. Entacapone enhances the response to levodopain
parkinsonian patients with motor fluctuations. Neurology 1998; 51:1309-14.

Sethi KD, O'Brien CF, Hammerstad JP, Adler CH, Davis TL, Taylor RL, et a. Ropinirolefor the
treatment of early Parkinson Disease: A 12-month experience. Arch Neurol 1998; 55:1211-6.

Adler CH, Sethi KD, Hauser RA, Davis TL, Hammerstad JP, Bertoni J, et al. Ropinirole for the
treatment of early Parkinson's Disease. Neurology 1997; 49; 393-9.

Goetz CG, Leurgans S, Raman R, Stebbins GT. Objective changes in motor function during placebo
treatment in PD. Neurology 2000; 54: 710-4.

Shannon KM, Bennett JPJ, Friedman JH. Efficacy of pramipexole, a novel dopamine agonist, as
monotherapy in mild to moderate Parkinson's Disease. Neurology 1997; 49:724-8.

259



45

46

47

48

49

Steiger MJ, El-Debas T, Anderson T, Findley LJ, Marsden CD. Double-blind study of the activity and
tolerability of cabergoline versus placebo in parkinsonians with motor fluctuations. J Neurol 1996;
243:68-72.

Stocchi F, Bramante L, Monge A, Visdlli F, Baronti F, Stefano E, et al. Apomorphine and lisuride
infusion. A comparative chronic study. Adv Neurol 1993; 60:653-5.

Waters CH, Kurth M, Bailey P, Shulman LM, LeWitt P, Dorflinger E, et al. Tolcapone in stable
Parkinson's Disease: Efficacy and safety of long-term treatment. Neurology 1997; 49:665-71.

Weiner WJ, Factor SA, Sanchez-Ramos JR, Singer C, Sheldon C, CorneliusL, et a. Early combination
therapy (bromocriptine and levodopa) does not prevent motor fluctuationsin Parkinson's Disease.
Neurology 1993; 43:21-7.

Wolters EC, Tesselaar HJ. International (NL-UK) double-blind study of Sinemet CR and standard Sinemet
(25/100) in 170 patients with fluctuating Parkinson's Disease. JNeurol 1996; 243:235-40.

Wolters EC, Horstink MW, Roos RA, Jansen EN. Superior clinical efficacy of Sinement CR 50/200
versus Sinemet 25/100 in patients with fluctuating Parkinson's Disease. An open and a double-blind,
double-dummy, multicenter treatment evaluation. Adv Neurol 1993; 60: 648-52.

Wolters EC, Horstink MW, Roos RA, Jansen EN. Clinical efficacy of Sinemet CR 50/200 versus
Sinemet 25/100 in patients with fluctuating Parkinson's Disease. An open, and a double-blind, double-
dummy, multicenter treatment evaluation. Clin Neurol Neurosurg 1992; 94: 205-11.

Study Category: Psychiatric Treatment

1

2

Factor SA, Brown D, Molho ES, Podskalny GD. Clozapine: A 2-year open trial in Parkinson's Disease
patients with psychosis. Neurology 1994; 44:544-6.

Kahn N, Freeman A, Juncos JL, Manning D, WattsRL. Clozapine is beneficial for psychosisin

Parkinson's

Disease. Neurology 1991; 41:1699-700.

Meco G, Alessandri A, Giustini P, Bonifati V. Risperidone in levodopa-induced psychosisin advanced
Parkinson's Disease: An open-label, long-term study. Mov Disord 1997; 12:610-2.

Rabey M, Treves TA, Neufeld MY, Orlov E, Korczyn AD. Low-dose clozapine in the treatment of
levodoparinduced mental disturbances in Parkinson's Disease. Neurology 1995; 45:432-4.

Ruggieri S, De Pandis MF, Bonamartini A, Vaccal, Stocchi F. Low dose of clozapine in the treatment of
dopaminergic psychosisin Parkinson's Disease. Clin Neuropharmacol 1997; 20:204-9.

Sano M, Stern Y, Marder K, Mayeux R. A controlled trial of piracetam in intellectually impaired patients
with Parkinson's Disease. Mov Disord 1990; 5:230-4.

Targum SD, Abbott JL. Efficacy of quetiapine in Parkinson's patients with psychosis. JClin
Psychopharmacol 2000; 20:54-60.

McManus DQ, Arvanitis LA, Kowalcyk BB, Seroquel Trial 48 Study Group. Seroquel (quetiapine), a
novel antipsychotic: Experiencein elderly patients with psychotic disorders. J Clin Psychiatry 1999;
60: 292-8.

260



10

Trosch RM, Friedman JH, Lannon MC, Pahwa R, Smith D, Seeberger LC, et al. Clozapineusein
Parkinson's Disease: A retrospective analysis of alarge multicentered clinical experience. Mov Disord
1998; 13:377-82.

Wagner ML, Defilippi JL, MenzaMA, Sage JI. Clozapine for the treatment of psychosisin Parkinson's
Disease: Chart review of 49 patients. J Neuropsychiatry Clin Neurosci 1996; 8:276-80.

Wermuth L. Depression in idiopathic Parkinson's Disease treated with Citalopram. Nord J Psychiatry
1998; 52:163-9.

Study Category: Surgery

Ardouin C, Pillon B, Peiffer E, Bejjani P, Limousin P, Damier P, et al. Bilateral subthalamic or pallidal
stimulation for Parkinson's Disease affects neither memory nor executive functions: A consecutive series of
62 patients. Ann Neurol 1999; 46:217-23.

Baron MS, Vitek JL, Bakay RAE, Green J, Mcdonald WM, Cole SA, et al. Treatment of advanced
Parkinson's Disease by unilateral posterior GPI pallidotomy: 4-year results of a pilot study. Mov Disord
2000; 15:230-7.

Baron MS, Vitek JL, Bakay RAE, Green J, Kaneoke Y, Hashimoto T, et al. Treatment of advanced
Parkinson's Disease by posterior GPI pallidotomy: 1-year results of a pilot study. Ann Neurol 1996;
40: 355-66.

Vitek JL, Bakay RA, DelLong MR. Microelectrode-guided pallidotomy for medically intractable
Parkinson's Disease. Adv Neurol 1997; 74: 183-98.

Bejjani BP, Gervais D, Arnulf 1, Papadopoulos S, Demeret S, Bonnet AM, et a. Axial parkinsonian
symptoms can be improved: The role of levodopa and bilateral subthalamic stimulation. J Neurol
Neurosurg Psychiatry 2000;  68:595-600.

Bejjani BP, Dormont D, Pidoux B, Yelnik J, Damier P, Arnulf |, et a. Bilateral subthalamic
stimulation for Parkinson's Disease by using three-dimensional stereotactic magnetic resonance
imaging and electrophysiological guidance. JNeurosurg 2000; 92: 615-25.

Burchiel KJ, Anderson VC, Favre J, Hammerstad JP. Comparison of pallidal and subthalamic nucleus
deep brain stimulation for advanced Parkinson's Disease: Results of a randomized, blinded pilot study.
Neurosurgery 1999;45:1375-82.

Dalvi A, Winfield L, Yu Q, Cote L, Goodman RR, Pullman SL. Stereotactic posteroventral pallidotomy:
Clinical methods and results at 1-year follow up. Mov Disord 1999; 14:256-61.

de Bie RM, de Haan RJ, Nijssen PC, Rutgers AW, Beute GN, Bosch DA, et a. Unilateral pallidotomy in
Parkinson's Disease: A randomised, single-blind, multicentretrial. Lancet 1999; 354:1665-9.

Schmand B, de Bie RM, Koning-Haanstra M, de Smet JS, Speelman JD, van Zomeren AH. Unilateral
pallidotomy in PD: A controlled study of cognitive and behavioral effects. Neurology 2000; 54:
1058-64.

Desaloms JM, Krauss JK, Lai EC, Jankovic J, Grossman RG. Posteroventral medial pallidotomy for
treatment of Parkinson's Disease: Preoperative magnetic resonance imaging features and clinical outcome.
JNeurosurg 1998; 89:194-9.

261



10

11

12

13

14

15

Krauss JK, Desaloms M, Lai EC, King DE, Jankovic J, Grossman RG, et al. Microelectrode-guided
posteroventral pallidotomy for treatment of Parkinson's Disease: Postoperative magnetic resonance
imaging analysis. JNeurosurg 1997; 87: 358-67.

Dewey RB, Giller CA, Broline SK, Mendelsohn DB, Lacritz LH, Cullum, et a. Clinical outcome of
unilateral stereotactic pallidotomy without microelectrode recording for intractable Parkinson's Disease.
Parkinsonism Relat 2000; 6:7-16.

Diederich N, Goetz CG, Stebbins GT, Klawans HL, Nittner K, Koulasakis A, et a. Blinded evaluation
confirms long-term asymmetric effect of unilateral thalamotomy or subthalamotomy on tremor in
Parkinson's Disease. Neurology 1992; 42:1311-4.

Dogali M, Sterio D, Fazzini E, Kolodny E, Eidelberg D, Beric A. Effects of posteroventral pallidotomy on
Parkinson's Disease. Adv Neurol 1996; 69:585-90.

Dogali M, Fazzini E, Kolodny E, Eidelberg D, Sterio D, Devinsky O, et al. Stereotactic ventral
pallidotomy for Parkinson's Disease. Neurology 1995; 45: 753-61.

Eidelberg D, Moeller JR, Ishikawa T, Dhawan V, Spetsieris P, Silbersweig D, et a. Regional
metabolic correlates of surgical outcome following unilateral pallidotomy for Parkinsons Disease.
Ann Neurol 1996; 39: 450-9.

Fazzini E, Dogali M, Sterio D, Eidelberg D, Beric A. Stereotactic pallidotomy for Parkinson's
Disease: A long term follow-up of unilateral pallidotomy. Neurology 1997; 48: 1273-7.

Perrine K, Dogali M, Fazzini E, Sterio D, Kolodny E, Eidelberg D, et a.. Cognitive functioning after
pallidotomy for refractory Parkinson's Disease. JNeurol Neurosurg Psychiatry 1998; 65: 150-4.

Eskandar EN, Shinobu LA, Penney JB, Cosgrove GR, Counihan TJ. Stereotactic pallidotomy performed
without using microelectrode guidance in patients with Parkinson's Disease: Surgical technique and 2-year
results. J Neurosurg 2000; 92:375-83.

Fink JS, Schumacher M, Ellias SL, Palmer EP, Saint-Hilaire M, Shannon K, et a. Porcine xenograftsin
Parkinson's Disease and Huntington's Disease patients: Preliminary results. Cell Transplant 2000; 9:273-8.

Fox MW, Ahlskog JE, Kelly PJ. Stereotactic ventrolateralis thalamotomy for medically refractory tremor
in post-levodopa era Parkinson's Disease patients. J Neurosurg 1991; 75:723-30.

Goetz CG, Stebbins GT, Klawans HL, Koller WC, Grossman RG, Bakay RA, et a. United Parkinson
Foundation neurotransplantation registry on adrenal medullary transplants: Presurgical, and 1- and 2-year
follow-up. Neurology 1991; 41:1719-22.

Bakay RA, Watts RL, Freeman A, luvone PM, Watts N, Graham SD. Preliminary report on adrenal-
brain transplantation for parkinsonism in man. Stereotact Funct Neurosurg 1990; 54-55; 312-23.

Olanow CW, Koller W, Goetz CG, Stebbins GT, Cahill DW, Gauger LL. Autologous transplantation
of adrenal medullain Parkinson's Disease. 18-month results. Arch Neurol 1990; 47: 1286-9.

Henderson BT, Clough CG, Hughes RC, Hitchcock ER, Kenny BG. Implantation of human fetal ventral
mesencephal on to the right caudate nucleus in advanced Parkinson's Disease. Arch Neurol 1991; 48:822-

262



Hitchcock ER, Kenny BG, Clough CG, Hughes RC, Henderson BT, Detta A. Stereotactic

implantation

16

17

18

19

20

21

22

23

24

25

26

27

of foetal mesencephalon (STIM): The UK experience. Prog Brain Res 1990; 82: 723-8.

HerreraEJ, Viano JC, Caceres M, Costello G, Suarez M, Suarez JC. Posteroventral pallidotomy in
Parkinson's Disease. Acta Neurochir (Wien) 2000; 142:169-75.

Houeto JL, Damier P, Bejjani PB, Staedler C, Bonnet AM, Arnulf 1, et al. Subthalamic stimulation in
Parkinson Disease: A multidisciplinary approach. Arch Neurol 2000; 57:461-5.

lacono RP, Shima F, Lonser RR, Kuniyoshi S, Maeda G, Yamada S. The results, indications, and
physiology of posteroventral pallidotomy for patients with Parkinson's Disease. Neurosurgery 1995;
36:1118-27.

Jankovic J, Hamilton WJ, Grossman RG. Thalamic surgery for movement disorders. Adv Neurol 1997;
74:221-33.

Jankovic J, Cardoso F, Grossman RG, Hamilton WJ. Outcome after stereotactic thalamotomy for
parkinsonian, essential, and other types of tremor. Neurosurgery 1995; 37: 680-7.

Johansson F, Malm J, Nordh E, Hariz M. Usefulness of pallidotomy in advanced Parkinson's Disease. J
Neurol Neurosurg Psychiatry 1997; 62:125-32.

Koller W, Pahwa R, Busenbark K, Hubble J, Wilkinson S, Lang A, et a. High-frequency unilateral
thalamic stimulation in the treatment of essential and parkinsonian tremor. Ann Neurol 1997; 42:292-9.

Kondziolka D, Bonaroti E, Baser S, Brandt F, Kim YS, Lunsford LD, et al. Outcomes after stereotactically
guided pallidotomy for advanced Parkinson's Disease. J Neurosurg 1999; 90:197-202.

Kopyov OV, Jacques D, Lieberman A, Duma CM, Rogers RL. Clinical study of fetal mesencephalic
intracerebral transplants for the treatment of Parkinson's Disease. Cell Transplant 1996; 5:327-37.

Kopyov OV, Jacques DS, Lieberman A, Duma CM, Rogers RL. Outcome following intrastriatal fetal
mesencephalic grafts for Parkinson's patients is directly related to the volume of grafted tissue. Exp Neurol
1997; 146:536-45.

Krack P, Pollak P, Limousin P, Hoffman D, Xie J, Benazzouz A, Benabid AL. Subthalamic nucleus or
internal pallidal stimulation in young onset Parkinson's Disease. Brain 1998; 121:451-7.

Kumar K, Kelly M, Toth C. Deep brain stimulation of the ventral intermediate nucleus of the thalamus for
control of tremors in Parkinson's Disease and essential tremor. Stereotact Funct Neurosurg 1999; 72:47-
61.

Lang AE, Lozano AM, Montgomery E, Duff J, Tasker R, Hutchinson W. Posteroventral medial
pallidotomy in advanced Parkinson's Disease. N Eng J Med 1997; 337:1036-42.

Duff J, Sime E. Surgical interventionsin the treatment of Parkinson's Disease (PD) and Essential
Tremor (ET): Media pallidotomy in PD and chronic deep brain stimulation (DBS) in PD and ET.
Axone 1997; 18: 85-9.

Fine J, Duff J, Chen R, Hutchinson W, Lozano A, Lang AE. Long-term follow-up of unilateral
pallidotomy in advanced Parkinson's Disease. N Engl JMed 2000; 342: 1708-14.

263



28

29

30

31

32

33

34

35

36

Gross RE, Lombardi WJ, Lang AE, Duff J, Hutchison WD, Saint-Cyr JA, et al. Relationship of lesion
location to clinical outcome following microel ectrode-guided pallidotomy for Parkinson's Disease.
Brain 1999; 122: 405-16.

Kumar R, Lozano AM, Montgomery E, Lang AE. Pallidotomy and deep brain stimulation of the
pallidum and subthalamic nucleus in advanced Parkinson's Disease. Mov Disord 1998; 13: 73-82.

Lozano AM, Lang AE, Galvez-Jimenez N, Miyasaki J, Duff J, Hutchinson WD, et al. Effect of GPI
pallidotomy on motor function in Parkinson's Disease. Lancet 1995; 346: 1383-7.

Trepanier LL, Saint-Cyr JA, Lozano AM, Lang AE. Neuropsychological consequences of
posteroventral pallidotomy for the treatment of Parkinson's Disease. Neurology 1998; 51: 207-15.

Limousin P, Krack P, Pollak P, Benazzouz A, Ardouin C, Hoffmann D, et al. Electrical stimulation of the
subthalamic nucleus in advanced Parkinson's Disease. N Eng JMed 1998; 339:1105-11.

Limousin P, Speelman JD, Gielen F, Janssens M. Multicentre European study of thalamic stimulation in
parkinsonian and essential tremor. JNeurol Neurosurg Psychiatry 1999; 66:289-96.

Lopez-Lozano JJ, Bravo G, Abascal J. Grafting of perfused adrenal medullary tissue into the caudate
nucleus of patients with Parkinson's Disease. JNeurosurg 1991; 75:234-43.

Lopez-Lozano JJ, Abascal J, Bravo G. A year follow-up of autoimplants of perfused adrenal medulla
into parkinsonian patients. Prog Brain Res 1990; 82: 657-63.

L opez-Lozano JJ, Bravo G, Abascal J. A long-term study of Parkinson's patients subjected to
autoimplants of perfused adrenal medulla into the caudate nucleus. Transplant Proc 1990; 22; 2243-6.

Lopez-Lozano JJ, Bravo G, Brera B, Millan |, Dargallo J, Salmean J, et al. Long-term improvement in
patients with severe Parkinson's Disease after implantation of fetal ventral mesencephalic tissuein a
cavity of the caudate nucleus: 5-year follow up in 10 patients. JNeurosurg 1997; 86:931-42.

Lopez-Lozano JJ, Bravo G, BreraB, Dargalo J, Salmean J, UriaJ, et al. Long-term follow-up in 10
Parkinson's Disease patients subjected to fetal brain grafting into a cavity in the caudate nucleus. The
Clinica Puerta de Hierro experience. Transplant Proc 1995; 27: 1395-400.

Masterman D DeSalles A, Baloh RW, Frysinger R, Foti D, Behnke E, et a. Motor, cognitive, and
behavioral performance following unilateral ventroposterior pallidotomy for Parkinson Disease. Arch
Neurol 1998; 55:1201-8.

Melnick ME, Dowling GA, Aminoff MJ, Barbaro NM. Effect of pallidotomy on postural control and
motor function  in Parkinson Disease. Arch Neurol 1999; 56:1361-5.

Molinuevo JL, ValldeoriolaF, Tolosa E, RumiaJ, Vals-Sole J, Roldan H, et al. Levodopa withdrawal
after bilateral subthalamic nucleus stimulation in advanced Parkinson Disease. Arch Neurol 2000; 57:983-
8.

Roberts-Warrior D, Overby A, Jankovic J, Olson S, Lai EC, Krauss JK, et al. Postural control in
Parkinson's Disease after unilateral posteroventral pallidotomy. Brain 2000; 123:2141-9.

Samii A, Turnbull IM, Kishore A, Schulzer M, Mak E, Yardley S, et al. Reassessment of unilateral
pallidotomy in Parkinson's Disease. A 2-year follow-up study. Brain 1999; 122:417-25.

264



37

38

39

40

41

42

Kishore A, Turnbull IM, Snow BJ, de la Fuente-Fernandez R, Schulzer M, Mak E, et a. Efficacy,
stability and predictors of outcome of pallidotomy for Parkinson's Disease. Six-month follow-up with
additional 1-year observations. Brain 1997; 120: 729-37.

Samuel M, Caputo E, Brooks DJ, Schrag A, Scaravilli T, Branston NM, et al. A study of medial
pallidotomy for Parkinson's Disease: Clinical outcome, MRI location and complications. Brain 1998;
121:59-75.

Schuurman PR, Bosch DA, Bossuyt PM, Bonsel GJ, van Someren EJ, de Bie RM, et al. A comparison of
continuous thalamic stimulation and thalamotomy for suppression of severe tremor. N Engl JMed 2000;
342:461-8.

Shannon KM, Penn RD, Kroin JS, Adler CH, Janko KA, York M, et a. Stereotactic pallidotomy for the
treatment of Parkinson's Disease. Efficacy and adverse effects at 6 monthsin 26 patients. Neurology
1998; 50:434-8.

Taha M, Favre J, Baumann TK, Burchiel KJ. Tremor control after pallidotomy in patients with
Parkinson's Disease: Correlation with microrecording findings. J Neurosurg 1997; 86:642-7.

Velasco F, Velasco M, Rodriguez Cuevas H, Jurado J, Olvera J, Jimenez F. Autologous adrenal medullary
transplants in advanced Parkinson's Disease with particular attention to the selective improvement in
symptoms. Stereotact Funct Neurosurg 1991; 57:195-212.

Y oung RF, Shumway-Cook A, Vermeulen SS, Grimm P, Blasko J, Posewitz, et al. Gammaknife
radiosurgery as a lesioning technique in movement disorder surgery. J Neurosurg 1998; 89:183-93.

265



Appendix |. Rejected Studies Log

Citation

Rejection Reason: Abstract, letter comment, review, case report, or
meta-analysis

10

11

12

13

14

15

16

Bejjani BP, Damier P, Arnulf |, Papadopoulos S, Bonnet AM, Vidailhet M, et al. Deep brain stimulationin
Parkinson's Disease: Opposite effects of stimulation in the pallidum. Mov Disord 1998; 13:969-70.

Bergus G. Treatment of Parkinson's disease. J Fam Pract 1996; 42:457-8.

Caraceni T. A casefor early levodopa treatment of Parkinson's disease. Clin Neuropharmacol 1995;
18:538-42.

Chana P, de Marinis A, Barrientos N. Gabapentin and motor fluctuationsin Parkinson's disease. Mov
Disord 1997; 12:608.

Damiano AM, Snyder C, Strausser B, Willian MK, anne, Hedlth s, et al. areview of health-related quality-
of-life concepts and measures for parkinson's disease. Qual 1999; 8:235-43.

Damier P, Jaillon C, Clavier |, Arnulf I, Bonnet AM, Bejjani BP, et . Dyskinesias assessment in Phase |
studies. Mov Disord 1999; 14:54-9.

Defer GL, Widner H, Marie RM, Remy P, Levivier M. Core assessment program for surgical interventional
therapiesin Parkinson's Disease. Mov Disord 1999; 14:572-84.

Di Rocco A, Malinari SP, Kollmeier B, Yahr MD. Parkinson's Disease: Progression and mortality in the L-
dopaera. Adv Neurol 1996; 69:3-11.

Driver PS. Depression treatment in Parkinson's Disease. DICP 1991; 25:137-8.

Factor SA, Molho ES. Transient benefit of amantadine in Parkinson's Disease: The facts about the myth.
Mov Disord 1999; 14:515-7.

Friedman A. Old-onset Parkinson's Disease compared with young-onset disease: Clinical differences and
similarities. Acta Neurol Scand 1994; 89:258-61.

Gottwald MD. Maximizing the benefit: Risk ratio of levodopa therapy in Parkinson's Disease.
Pharmacotherapy 1999; 19:S162-8.

Guay DRP. Tolcapone, a selective catechol-o-methyltransferase inhibitor for treatment of Parkinson's
Disease. Pharmacotherapy 1999; 19:6-20.

Hely MA, Fung VSC, Morris JGL. Treatment of Parkinson's Disease. JClin Neurosci 2000; 7:484-94.

Hitchon P, Follet K, Schneider P, Rodnitzky R, Ajax T, Dobson J, et al. Surgical treatment of Parkinson's
Disease. lowaMed 1997; 87:323-5.

Hughes AJ. Drug treatment of Parkinson's Disease in the 1990s - achievements and future possibilities.

267



17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Drugs 1997; 53:195-205.

Kanazawal. Short review on monoamine oxidase and its inhibitors. Eur Neurol 1994; 34:36-9.
Laitinen LV. Ventroposterolateral pallidotomy. Stereotact Funct Neurosurg 1994; 62:41-52.

Lange KW, Rausch WD, Gsell W, Naumann M, Oestreicher E, Reiderer P. Neuroprotection by dopamine
agonists. JNeural Transm Suppl 1994; 43:183-201.

LeWitt PA. Deprenyl's effect at slowing progression of parkinsonian disability: The DATATOP study.
Acta Neurol Scand Suppl 1991; 136:79-86.

Lieberman A. Dopamine agonists used as monotherapy in de novo PD patients. Comparison with
selegiline. Neurology 1992; 42:37-48.

Lieberman AN, Gopinathan G, Pasternack P, Goldstein M. Mesulergine: A dopamine agonist with novel
properties in Parkinson's Disease. Adv Neurol 1990; 53:533-7.

LouisED, Fahn S. Pathologically diagnosed diffuse Lewy body disease and Parkinson's Disease. Do the
parkinsonian features differ. Adv Neurol 1996; 69:311-4.

Lozano AM, Hutchison WD, Tasker RR, Lang AE, Junn F, Dostrovsky JO. Microelectrode recordings
define the ventral posteromedial pallidotomy target. Stereotact Funct Neurosurg 1998; 71:153-63.

Luer MS. Interventionsto achieve tonic exposure to levodopa: Delaying or preventing the onset of motor
complications. Pharmacotherapy 1999; 19:169S-79S.

MacMahon DG. Use of apomorphinein clinical practice. Adv Neurol 1999; 80:529-33.

Makela EH. Unforeseen beneficial effects of controlled-release levodopa-carbidopa (Sinemet CR). J
Neuropsychiatry Clin Neurosci 1992; 4:234-5.

Marsden CD. Clinical experience with cabergoline in patients with advanced Parkinson's Disease treated
with levodopa. Drugs 1998; 55:17-22.

Micek ST, Ernst ME. Tolcapone: A novel approach to Parkinson's Disease. Am JHealth Syst Pharm 1999;
56:2195-204.

Mizuno Y, Kondo T. Mortality associated with selegiline in Parkinson's Disease. What do the available
datamean. Drug Saf 1997; 16:289-94.

MolinaH, Quinones-MolinaR, Munoz J, Alvarez L, Alaminos A, Ortegal, et al. Neurotransplantation in
Parkinson's Disease: From open microsurgery to bilateral stereotactic approach: First clinical trial using
microel ectrode recording technique. Stereotact Funct Neurosurg 1994; 62:204-8.

Montastruc JL, Rascol O, Senard M. Treatment of Parkinson's Disease should begin with a dopamine
agonist. Mov Disord 1999; 14:725-30.

Olanow CW, MyllylaVV, Sotaniemi KA, Larsen JP, Palhagen S, Przuntek, et al. Effect of selegiline on
mortality in patients with Parkinson's Disease - a meta-analysis. Neurology 1998; 51:825-30.

Parkinson Study Group. A multicenter assesment of dopamine transporter imaging with
DOPASCAN/SPECT in parkinsonism. Neurology 2000; 55:1540-7.

268



35

36

37

38

39

40

41

42

43

45

46

47

48

49

50

51

52

Playfer J. Targeting Parkinson's Disease - the case for early referral. Curr Med Res Opin 2000; 16:43-5.

Poewe W. Should treatment of Parkinson's Disease be started with a dopamine agonist. Neurology 1998;
51:521-4.

Poewe W, Luginger E. Depression in Parkinson's Disease - impediments to recognition and treatment
options. Neurology 1999; 52:S2-6.

Ramaker C, van de Beek WJT, Finken MJJ, van Hilten BJJ. The efficacy and safety of adjunct
bromocriptine therapy for levodopa-induced motor complications: A systematic review. Mov Disord
2000; 15:56-64.

Robin DW. Selegilinein the treatment of Parkinson's Disease. Am JMed Sci 1991; 302:392-5.

Saintcyr JA, Taylor AE, Lang AE. Neuropsychological and psychiatric side effects in the treatment of
Parkinson's Disease. Neurology 1993; 43:47-52.

Sawle GV. The detection of preclinical Parkinson's Disease: What is the role of positron emission
tomography. Mov Disord 1993; 8:271-7.

Shoulson |. DATATOP: A decade of neuroprotectiveinquiry. Ann Neurol 1998; 44:S160-6.

Shoulson I. Where do we stand on neuroprotection? Where do we go from here. Mov Disord 1998; 13:46-
8.

Shoulson |. Antioxidative therapeutic strategies for Parkinson's Disease. AnnN Y Acad Sci 1992; 648:37-
41.

Simons JA. Fluoxetinein Parkinson's disease. Mov Disord 1996; 11:581-2.
Stacy M. Managing late complications of Parkinson's Disease. Med Clin North Am 1999; 83:4609.

Stern MB. Contemporary approaches to the pharmacotherapeutic management of Parkinson's Disease - an
overview. Neurology 1997; 49:S2-9.

Thorogood M, Armstrong B, Nichols T, Hollowell J. Mortality in people taking selegiline: Observational
study. BMJ1998; 317:252-4.

Ward CD. Does selegiline delay progression of Parkinson's Disease? A critical re-evaluation of the
DATATOP study. JNeurol Neurosurg Psychiatry 1994; 57:217-20.

Weiner WJ. Theinitial treatment of Parkinson's Disease should begin with levodopa. Mov Disord 1999;
14.:716-24.

Wolters EC. Dopaminomimetic psychosisin Parkinson's Disease patients - diagnosis and treatment.
Neurology 1999; 52:510-3.

Wszolek ZK, Markopoulou K. Olfactory dysfunction in Parkinson's Disease. Clin Neurosci 1998; 5:94-
101.

269



Rejection Reason: Cross-over studies

1 Bowes SG, Clark PK, Charlett A, O'Neill CJ, Leeman AL, Weller C, et a. Objective outcome criteriain
trials of anti-parkinsonian therapy in the elderly: Sensitivity, specificity and reliability of measures of brady-
and hypo-kinesia. Br J Clin Pharmacol 1991; 31:295-304.

2 Cedarbaum M, Silvestri M, Clark M, Toy L, Harts A, Green-Parsons A, et al. Results of long-term
treatment with controlled-release levodopal/carbidopa (Sinemet CR). JNeural Transm [P-D Sect] 1990;
2:205-13.

3 Friedman JH, Koller WC, Lannon MC, Busenbark K, Swanson-Hyland E, Smith D. Benztropine versus
clozapine for the treatment of tremor in Parkinson's Disease. Neurology 1997; 48:1077-81.

4 Lahinen A, Rinne UK, Suchy I. Comparison of lisuride and bromocriptine in the treatment of advanced
Parkinson's Disease. Acta Neurol Scand 1992; 86:593-5.

5 Preiffer RF, Wilken KE, Glaeske CS, Hofman R. Sinemet CR in Parkinson's Disease. Nebr Med J 1991;
76:8-10.

6 Uitti RJ, Vingerhoets FJG, Hayward M, Cooper S, Snow BJ. Positron emission tomography (PET)
measurements of striatal D2 receptors in untreated Parkinson's Disease patients with follow-up after 6 and
12 months' treatment with Sinemet or Sinemet CR. Parkinsonism Relat 1997; 3:43-6.

Rejection Reason: Duplicate Study

1 BaasH, Beiske AG, GhikaJ, Jackson M, Oertel WH, Poewe W, et al. Catechol-O-methyltransferase
inhibition with tol capone reduces the "wearing off" phenomenon and levodopa requirements in fluctuating
parkinsonian patients. Neurology 1998; 50:546-53.

2 Rajput AH, Martin W, Saint-Hilaire MH, Dorflinger E, Pedder S. Tolcapone improves motor function in
parkinsonian patients with the "wearing-off" phenomenon: A double-blind, placebo-controlled, multicenter
trial. Neurology 1998; 50:S54-9.

Rejection Reason: In vitro studies

1 Chibas, Matsumoto H, Saitoh M, KasaharaM, Matsuya M, Kashiwagi M. A correlation study between
serum adenosine deaminase activities and peripheral lymphocyte subsets in Parkinson's Disease. J Neurol
Sci 1995; 132:170-3.

2 Coenen HH, Dutschka K, Muller SP, Geworski L, Farahati J, Reiners C. N.c.a radiosynthesis of [123,124
1] beta-CIT, plasmaanalysis and pharmacokinetic studieswith SPECT and PET. Nucl Med Biol 1995;
22:977-84.

Rejection Reason: Languages other than English

1 MizunoY, Mannen T, IwataM, OgawaN, Kanazawal, Goto |, et al. Effects of modified release
bromocriptine on Parkinson's Disease and parkinsonism, a double-blind study. Clin Eval 1990; 18:315-39.

270



2 Nakanishi, T KowaH, Mizuno Y, YanagisawaN. The clinical evaluation of b-ht 920 (talipexole
hydrochloride) in Parkinson's Disease. A multi-centered double-blind comparative study vs. bromocriptine
mesilate. Clin Eval 1993; 21:59-110.

Rejection Reason: Mixed populations where results for PD patients
can not be separately extracted

1 AleschF, Pinter MM, Helscher RJ, Fertl L, Benabid AL, Koos WT, et al. Stimulation of the ventral
intermediate thalamic nucleus in tremor dominated Parkinson's Disease and essential tremor. Acta
Neurochir (Wien) 1995; 136:75-81.

2 Chacko RC, Hurley RA, Harper RG, Jankovic J, Cardoso F. Clozapine for acute and maintenance treatment
of psychosisin Parkinson's Disease. JNeuropsychiatry Clin Neurosci 1995; 7:471-5.

3 Hariz MI, Bergenheim AT. Clinical evaluation of computed tomography-guided versus ventricul ography-
guided thalamotomy for movement disorders. Acta Neurochir Suppl 1993; 58:53-5.

4 KonagayaM, KonagayaY, lidaM. Clinical and magnetic resonance imaging study of extrapyramidal
symptoms in multiple system atrophy. JNeurol Neurosurg Psychiatry 1994; 57:1528-31.

5 Tasker RR, DeCarvalho GC, Li CS, Kestle JR. Does thalamotomy alter the course of Parkinson's Disease.
Adv Neurol 1996; 69:563-83.

6 Whitehouse C. A new source of support. The nurse practitioner role in Parkinson's Disease and dystonia.
Prof Nurse 1994; 9:448, 450-48, 451.

Rejection Reason: No outcome of interest

1 Abbruzzese G, Marchese R, Trompetto C. Sensory and motor evoked potentials in multiple system atrophy:
A comparative study with Parkinson's Disease. Mov Disord 1997; 12:315-21.

2 Gori S, Massetani R, Murri L. Evaluation of olfactory function by topographic EEG analysisin patients
with Parkinson's Disease. Ital JNeurol Sci 1995; 16:595-601.

3 Gross RE, Lombardi WJ, Hutchison WD, Narula S, Saint-Cyr JA, Dostrovsky JO, et al. Variability in
lesion location after microel ectrode-guided pallidotomy for Parkinson's Disease: Anatomical, physiological,
and technical factors that determine lesion distribution. J Neurosurg 1999; 90:468-77.

4 Kirollos C, Charlett A, Bowes SG, Purkiss AG, O'Neill CJ, Weller C, et . Time course of physical and
psychological responses to selegiline monotherapy in newly diagnosed, idiopathic parkinsonism. Eur JClin
Pharmacol 1996; 50:7-18.

5 Kirschman DL, Milligan B, Wilkinson S, Overman J, Wetzel L, Batnitzky, et al. Pallidotomy
microel ectrode targeting: Neurophysiology-based target refinement. Neurosurgery 2000; 46:613-22.

6 Kubu CS, Grace GM, Parrent AG. Cognitive outcome following pallidotomy: The influence of side of
surgery and age of patient at disease onset. J Neurosurg 2000; 92:384-9.

7 Kurlan R, Tanner CM, Goetz C, Sutton J, Lichter D, Carvey P, et al. Levodopadrug holiday versus drug
dosage reduction in Parkinson's Disease. Clin Neuropharmacol 1994; 17:117-27.

271



10

11

12

13

MaciasR, Teijeiro J, Torres A, Alvarez L. Electrophysiological targeting in stereotaxic surgery for
Parkinson's Disease. Adv Neurol 1997; 74:175-82.

PorenaM, Parziani S, Costantini E, Vespasiani G, Micali F. Autologous adrenal medullary transplant in
Parkinson's Disease: Critical review of our resultsin 13 patients. Neurourol Urodyn 1996; 15:195-201.

Rodriguez M, Lera G, Vaamonde J, Luquin MR, Obeso JA. Motor response to apomorphine and levodopa
in asymmetric Parkinson's Disease . JNeurol Neurosurg Psychiatry 1994; 57:562-6.

Sato Y, Manabe S, Kuno H, Oizumi K. Amelioration of osteopenia and hypovitaminosis D by lalpha
hydroxyvitamin D3 in elderly patients with Parkinson's Disease. J Neurol Neurosurg Psychiatry 1999;
66:64-8.

Soliveri P, Brown RG, Jahanshahi M, Marsden CD. Effect of practice on preformance of a skilled motor
task in patients with Parkinson's Disease. JNeurol Neurosurg Psychiatry 1992; 55:454-60.

Turkka J, Suominen K, Tolonen U, Sotaniemi K, MyllylaVV. Selegiline diminishes cardiovascular
autonomic responses in Parkinson's Disease. Neurology 1997; 48:662-7.

Rejection Reason: Outcomes not extractable

10

Bayles KA, Tomoeda CK, Wood JA, Montgomery EB, Cruz RF, McGeagh A. Change in cognitive
function in idiopathic Parkinson Disease. Arch Neurol 1996; 53:1040-6.

Berding G, Gratz KF, Kolbe H, Meyer GJ, Dengler R, Knoop BO, et al. 1231-IBZM SPECT:
Reconstruction methodology and results in parkinsonism and dystonia. Nuklearmedizin 1994; 33:194-9.

Edwards R, Beuter A. Using time domain characteristics to discriminate physiologic and parkinsonian
tremors. J Clin Neurophysiol 2000; 17:87-100.

Guttman M, Burkholder J, Kish SJ, Hussey D, Wilson A, DaSilva J, et al. [11C]RTI-32 PET studies of the
dopamine transporter in early dopa-naive Parkinson's Disease: Implications for the symptomatic threshold.
Neurology 1997; 48:1578-83.

Jankovic J, McDermott M, Carter J, Gauthier S, Goetz C, Golbe L, et a. Variable expression of Parkinson's
Disease: A base-line analysis of the DATATOP cohort. Neurology 1990; 40:1529-34.

Jimenez F, Velasco F, Velasco M, Velasco AL. Long-term effects of medical and surgical treatments on
Parkinson's Disease. Stereotact Funct Neurosurg 1994; 62:85-9.

Jonsson B, Sernbo |, Johnell O. Rehabilitation of hip fracture patients with Parkinson's Disease. Scand J
Rehabil Med 1995; 27:227-30.

Kumar R, Lozano AM, Sime E, Halket E, Lang AE. Comparative effects of unilateral and bilateral
subthalamic nucleus deep brain stimulation. Neurology 1999; 53:561-6.

Laitinen LV. Ventroposterolateral pallidotomy. Stereotact Funct Neurosurg 1994; 62:41-52.

Laulumaa V, Kuikka JT, Soininen H, Bergstrom K, Lansimies E, Reikkinen P. Imaging of D2 dopamine
receptors of patients with Parkinson's Disease using single photon emission computed tomography and
iodobenzamide | 123 . Arch Neurol 1993; 50:509-12.

272



11

12

13

14

15

16

17

Owen AM. Visuospatial memory deficits at different stages of Parkinson's Disease. Neuropsychologia
1993; 31:627-44.

Pollak P, Benabid AL, Gervason CL, Hoffmann D, Siegneuret E, Perret J. Long-term effects of chronic
stimulation of the ventral intermediate thalamic nucleus in different types of tremor. Adv Neurol 1993;
60:408-13.

Ponda M, Del Ser T, Bermejo F. Anticholinergic therapy and dementiain patients with Parkinson's
Disease. JNeurol 1996; 243:543-6.

Reid WG. The evolution of dementiain idiopathic Parkinson's Disease: Neuropsychological and clinical
evidence in support of subtypes. Int Psychogeriatr 1992; 4:147-60.

Reid WGJ, Hely MA, Morris JGL, Broe GA, Adena M, Sullivan DJO, et al. A longitudinal study of
Parkinson's Disease - clinical and neuropsychological correlates of dementia. J Clin Neurosci 1996; 3:327-
33.

Sharpe MH. Patients with early Parkinson's Disease are not impaired on spatial orientating of attention.
Cortex 1990; 26:515-24.

van Hilten JJ, van Eerd AA, Wagemans EA, Middelkoop HA, Roos RA. Bradykinesia and hypokinesiain
Parkinson's Disease: What'sin aname. JNeura Transm 1998; 105:229-37.

Rejection Reason: Pharmacodynamic or pharmacokinetic study

1

2

Brocks DR. Anticholinergic drugs used in Parkinson's Disease: An overlooked class of drugs from a
pharmacokinetic perspective. JPharm Pharm Sci 1999; 2:39-46.

Pahwa R, Lyons K, McGuire D, Silverstein P, Zwiebel F, Robischon M, et al. Comparison of standard
carbidopa-levodopa and sustained-rel ease carbidopa-levodopa in Parkinson's Disease: Pharmacokinetic and
quality-of-life measures. Mov Disord 1997; 12:677-81.

Rejection Reason: Studies not including an objective clinical outcome
measure of PD activity

1

Berke GS, Gerratt B, Kreiman J, Jackson K. Treatment of Parkinson hypophonia with percutaneous
collagen augmentation. Laryngoscope 1999; 109:1295-9.

Bridgewater KJ, Sharpe MH. Aerobic exercise and early Parkinson's Disease. JNeuro Rehab 1996; 10:233-
41.

Cahill LM, Murdoch BE, Theodoros DG, Triggs EJ, Charles BG, Yao AA. Effect of oral levodopa
treatment on articulatory function in Parkinson's Disease: Preliminary results. Motor Control 1998; 2:161-
72.

Caparros-Lefebvre D, Blond S, Vermersch P, Pecheux N, Guieu JD, Petit H. Chronic thalamic stimulation
improves tremor and levodopa induced dyskinesias in Parkinson's Disease. JNeurol Neurosurg Psychiatry
1993; 56:268-73.

Hariz MI. Correlation between clinical outcome and size and site of the lesion in computed tomography
guided thalamotomy and pallidotomy. Stereotact Funct Neurosurg 1990; 54-55:172-85.

273



10

Hurwitz B, Bagjekal M, Jarman B. Evaluating community-based Parkinson's Disease nurse specialists:
Rationale, methodology, and representativeness of patient sample in alarge randomized controlled trial.
Adv Neurol 1999; 80:431-8.

Laitinen LV. Pallidotomy for Parkinson's Disease. Neurosurg Clin N Am 1995; 6:105-12.

Laitinen LV, Bergenheim AT, Hariz MI. Leksell's posteroventral pallidotomy in the treatment of
Parkinson's Disease. J Neurosurg 1992; 76:53-61.

Laitinen LV, Bergenheim AT, Hariz MI. Ventroposterolateral pallidotomy can abolish all parkinsonian
symptoms. Stereotact Funct Neurosurg 1992; 58:14-21.

Wells MR, Giantinoto S, D'Agate D, Areman RD, Fazzini EA, Dowling D, et a. Standard osteopathic
manipulative treatment acutely improves gait performance in patients with Parkinson's Disease. JAmM
Osteopath Assoc 1999; 99:92-8.

Rejection Reason: Studies not including tests to establish or support
diagnosis of PD

10

11

Ahlskog JE, Uitti RJ, O'Connor MK, Maraganore DM, Matsumoto JY, Stark KF, et al. The effect of
dopamine agonist therapy on dopamine transporter imaging in Parkinson's Disease. Mov Disord 1999;
14:940-6.

Artieda J, Pastor MA, Lacruz F, Obeso JA. Temporal discrimination is abnormal in Parkinson's Disease.
Brain 1992;115:199-210.

Beckley DJ, Panzer VP, Remler MP, Ilog LB, Bloem BR. Clinical correlates of motor performance during
paced postural tasksin Parkinson's Disease. JNeurol Sci 1995; 132:133-8.

Berardelli A, Rona S, Inghilleri M, Manfredi M. Cortical inhibition in Parkinson's Disease. A study with
paired magnetic stimulation. Brain 1996; 119:71-7.

Beric A, Sterio D, Dogali M, Fazzini E, Eidelberg D, Kolodny E. Characteristics of pallidal neuronal
dischargesin Parkinson's Disease patients. Adv Neurol 1996; 69:123-8.

Bodis-Woallner I, Borod JC, Cicero B, Haywood CS, Raskin S, Mylin L, et al. Modality dependent changes
in event-related potentials correlate with specific cognitive functions in nondemented patients with
Parkinson's Disease. JNeural Transm Park Dis Dement Sect 1995; 9:197-2009.

Brooks DJ, Ibanez V, Sawle GV, Playford ED, Quinn N, MathiaCJ, et al. Striatal D2 receptor statusin
patients withParkinson's Disease, striatonigral degeneration, and progressive supranuclear palsy, measured
with 11C-raclopride and positron emission tomography. Ann Neurol 1992; 31:184-92.

Buttner T, Muller T, Kuhn W. Effects of apomorphine on visual functionsin Parkinson's Disease. J Neural
Transm 2000; 107:87-94.

Chang R, Guan L, Burne JA. An automated form of video image analysis applied to classification of
movement disorders. Disabil Rehabil 2000; 22:97-108.

ChiaLG, Cheng FC, Kuo JS. Monoamines and their metabolites in plasma and lumbar cerebrospinal fluid
of Chinese patients with Parkinson's Disease. JNeurol Sci 1993; 116:125-34.

ComellaCL, Goetz CG. Akathisiain Parkinson's Disease. Mov Disord 1994; 9:545-9.

274



12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Contin M, RivaR, Martindli P, Procaccianti G, Cortelli P, Avoni P, et al. Response to a standard oral
levodopatest in parkinsonian patients with and without motor fluctuations. Clin Neuropharmacol 1990;
13:19-28.

Dexter DT, Carayon A, Javoy-Agid F, Agid Y, Wells FR, Daniel SE, et a. Alterationsin the levels of iron,
ferritin, and other trace metals in Parkinson's Disease and other neurodegenerative diseases affecting the
basal ganglia. Brain 1991; 114:1953-75.

Dexter DT, Carayon A, Vidailhet M, Ruberg M, Agid F, Agid Y, et al. Decreased ferritin levelsin brainin
Parkinson's Disease. J Neurochem 1990; 55:16-20.

Duncombe ME, Bradshaw JL, lansek R, Phillips JG. Parkinsonian patients without dementia or depression
do not suffer from bradyphrenia as indexed by performance in mental rotation tasks with and without
advance information. Neuropsychologia 1994; 32:1383-96.

Durif F, Pollak P, Hommel M, Ardouin C, Le Bas JF, Crouzet G, et a. Relationship between levodopa-
independent symptoms and central atrophy evaluated by magnetic resonance imaging in Parkinson's
Disease. Eur Neurol 1992; 32:32-6.

Eidelberg D, Moeller JR, Ishikawa T, Dhawan V, Spetsieris P, Chaly T, et al. Assessment of disease
severity in parkinsonism with flourine-18-flourodeoxyglucose and PET. J Nucl Med 1995; 36:378-83.

Eidelberg D, Takikawa S, Moeller JR, Dhawan V, Redington K, Chely T, et a. Striatal hypometabolism
distinguishes striatonigral degeneration from Parkinson's Disease. Ann Neurol 1993; 33:518-27.

Gnanalingham KK, Byrne EJ, Thornton A, Sambrook MA, Bannister P. Motor and cognitive functionin
Lewy body dementia: Comparison with Alzheimer's and Parkinson's Diseases. J Neurol Neurosurg
Psychiatry 1997; 62:243-52.

Hughes AJ, Lees AJ, Stern GM. The motor response to sequential apomorphine in parkinsonian
fluctuations. J Neurol Neurosurg Psychiatry 1991; 54:358-60.

Hutton JT, Morris JL, Elias JW, VarmaR, Poston JN. Spatial contrast sensitivity is reduced in bilateral
Parkinson's Disease. Neurology 1991; 41:1200-2.

Kakinuma S, Nogaki H, Pramanik B, Morimatsu M. Muscle weakness in Parkinson's Disease: 1sokinetic
study of the lower limbs. Eur Neurol 1998; 39:218-22.

Karayanidis F, Andrews S, Ward PB, Michie PT. ERP indices of auditory selective attention in aging and
Parkinson's Disease. Psychophysiology 1995; 32:335-50.

Kempster PA, Frankel JP, Stern GM, Lees AJ. Comparison of motor response to apomorphine and
levodopa in Parkinson'sDisease. JNeurol Neurosurg Psychiatry 1990; 53:1004-7.

Klatka LA, Louis ED, Schiffer RB. Psychiatric featuresin diffuse Lewy body disease: A clinicopathologic
study usingAlzheimer's Disease and Parkinson's Disease comparison groups. Neurology 1996; 47:1148-52.

Leentjens AF, Verhey FR, Lousberg R, Spitsbergen H, Wilmink FW. The validity of the Hamilton and
Montgomery-Asberg depression rating scales as screening and diagnostic tools for depression in Parkinson's
Disease. Int JGeriatr Psychiatry 2000; 15:644-9.

Linazasoro G. The apomorphine test in gait disorders associated with parkinsonism. Clin Neuropharmacol
1996; 19:171-6.

275



28

29

30

31

32

33

35

36

37

38

39

40

41

42

Manfredi L, Garavaglia P, Beretta S, Pellegrini G. Increased cortical inhibition induced by apomorphinein
patients with Parkinson's Disease. Neurophysiol Clin 1998; 28:31-8.

Manson AJ, Brown P, O'Sullivan JD, Asselman P, Buckwell D, Lees AJ. An ambulatory dyskinesia
monitor. JNeurol Neurosurg Psychiatry 2000; 68:196-201.

Netten PM, de Vos K, Horstink MW, Hoefnagels WH. Autonomic dysfunction in Parkinson's Disease,
tested with a computerized method using afinapres device. Clin Auton Res 1995; 5:85-9.

Peppe A, Stanzione P, Pierantozzi M, Semprini R, Bassi A, Santilli AM, et a. Does pattern
electroretinogram spatial tuning alteration in Parkinson's Disease depend on motor disturbances or retinal
dopaminergic loss. Electroencephalogr Clin Neurophysiol 1998; 106:374-82.

Peppe A, Stanzione P, Pierelli F, De Angelis D, Pierantozzi M, Bernardi G. Visual alterationsin de novo
Parkinson's Disease: Pattern electroretinogram latencies are more delayed and more reversible by levodopa
than are visual evoked potentials. Neurology 1995; 45:1144-8.

Pizzolato G, Chierichetti F, Rossato A, Briani C, Dam M, Borsato N, et a. Dopamine receptor SPECT
imaging in Parkinson's Disease: A [123 1]-IBZM and [99mTc]-HM-PAO study. Eur Neurol 1993; 33:143-
8.

Rabey JM, Bass H, Bonuccelli U, Brooks D, Klotz P, Korczyn AD, et al. Evaluation of the short
Parkinson's Evaluation Scale: A new friendly scale for the evaluation of Parkinson's Diseasein clinical drug
trials. Clin Neuropharmacol 1997; 20:322-37.

Ransmayr G, Kunig G, Neubauer M, Wagner M, Falk M. Effect of age and disease duration on
parkinsonian motor scores under levodopatherapy. JNeural Transm Park Dis Dement Sect 1995; 9:177-88.

Ring HA, Bench CJ, Trimble MR, Brooks DJ, Frackowiak RS, Dolan RJ. Depression in Parkinson's
Disease. A positron emission study. Br J Psychiatry 1994; 165:333-9.

Rossini PM, Bassetti MA, Pasqualetti P. Median nerve somatosensory evoked potentials. Apomorphine-
induced transient potentiation of frontal components in Parkinson's Disease and in parkinsonism.
Electroencephalogr Clin Neurophysiol 1995; 96:236-47.

Rossini PM, Traversa R, Boccasena P, Martino G, Passardelli F, Pacifici L, et . Parkinson's Disease and
somatosensory evoked potentials: Apomorphine-induced transient potentiation of frontal components.
Neurology 1993; 43:2495-500.

Rumbach L, Tranchant C, Vid JF, Warter IM. Event-related potentialsin Parkinson's Disease: A 12-month
follow-up study. JNeurol Sci 1993; 116:148-51.

Stanzione P, Traversa R, Pierantozzi M, Semprini R, Loberti M, Peppe, et al. SEPs N30 amplitudein
Parkinson's Disease and in pharmacologically induced rigidity: Relationship with the clinical status. Eur J
Neurol 1997; 4:24-38.

Swainson R, Rogers RD, Sahakian BJ, Summers BA, Polkey CE, Robbins TW. Probabilistic learning and
reversal deficitsin patients with Parkinson's Disease or frontal or temporal lobe lesions: Possible adverse
effects of dopaminergic medication. Neuropsychologia 2000; 38:596-612.

Tohgi H, Abe T, Takahashi J, Nozaki Y, Ueno M, Kikuchi T. Monoamine metabolism in the cerebrospinal
fluid in Parkinson's Disease: Relationship to clinical symptoms and subsequent therapeutic outcomes. J
Neural Transm Park Dis Dement Sect 1993; 5:17-26.

276



43

45

46

47

48

49

TsuchiyaH, Yamaguchi S, Kobayashi S. Impaired novelty detection and frontal lobe dysfunction in
Parkinson's Disease. Neuropsychologia 2000; 38:645-54.

van Hilten JJ, Wagemans EA, Ghafoerkhan SF, van Laar T. Movement characteristics in Parkinson's
Disease: Determination of dopaminergic responsiveness and threshold. Clin Neuropharmacol 1997; 20:402-
8.

Vieregge P, Stolze H, Klein C, Heberlein I. Gait quantitation in Parkinson's Disease--locomotor disability
and correlation to clinical rating scales. JNeural Transm 1997; 104:237-48.

Vieregge P, Verleger R, Wascher E, Stuven F, Kompf D. Auditory selective attention isimpaired in
Parkinson's Disease - event-related evidence from EEG potentials. Brain Res Cogn Brain Res 1994; 2:117-
29.

Vingerhoets FJ, Schulzer M, Calne DB, Snow BJ. Which clinical sign of Parkinson's Disease best reflects
the nigrostriatal lesion. Ann Neurol 1997; 41:58-64.

Y oshitaM, Hayashi M, Hirai S. Decreased myocardial accumulation of 1-123-meta-iodobenzyl guanidine
in Parkinson's Disease. Nucl Med Commun 1998; 19:137-42.

ZappiaM, Montesanti R, Colao R, Quattrone A. Usefulness of movement time in the assessment of
Parkinson's Disease. JNeurol 1994; 241:543-50.

Rejection Reason: Studies not including treatment or diagnosis

Benshlomo Y, Marmot MG. Survival and cause of death in a cohort of patients with parkinsonism -
possible cluesto aetiology. J Neurol Neurosurg Psychiatry 1995; 58:293-9.

ComellaCL, Nardine TM, Diederich NJ, Stebbins GT. Sleep-related violence, injury, and REM sleep
behavior disorder in Parkinson's Disease. Neurology 1998; 51:526-9.

Cooper JA, Sagar HJ, Jordan N, Harvey NS, Sullivan EV. Cognitive impairment in early, untreated
Parkinson's Disease and its relationship to motor disability. Brain 1991; 114:2095-122.

Factor SA, Sanchez-Ramos JR, Weiner WJ. Vitamin E therapy in Parkinson's Disease. Adv Neurol 1990;
53:457-61.

FukunagaH, Kasai T, Yoshidome H. Clinica findings, status of care, comprehensive quality of life, daily
life therapy and treatment at home in patients with Parkinson's Disease. Eur Neurol 1997; 38:64-9.

Goetz CG, Stebhins GT. Mortality and hallucinations in nursing home patients with advanced Parkinson's
Disease. Neurology 1995; 45:669-71.

Goetz CG, Stebbins GT. Risk factors for nursing home placement in advanced Parkinson's Disease.
Neurology 1993; 43:2227-9.

Haaland KY, Harrington DL, O'Brien S, Hermanowicz N. Cognitive-motor learning in Parkinson's Disease.
Neuropsychology 1997; 11:180-6.

Ho AK, lansek R, Bradshaw JL. Regulation of parkinsonian speech volume: The effect of interlocuter
distance. JNeurol Neurosurg Psychiatry 1999; 67:199-202.

277



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

Horstink MW, Berger HJ, van Spaendonck KP, van den Bercken JH, Cools AR. Bimanual simultaneous
motor performance and impaired ability to shift attention in Parkinson's Disease . J Neurol Neurosurg
Psychiatry 1990; 53:685-90.

Klein C, Kompf D, Pulkowski U, Moser A, Vieregge P. A study of visual hallucinationsin patients with
Parkinson's Disease. J Neurol 1997; 244:371-7.

Llau ME, Durrieu G, Tran MA, Senard JM, Rascol O, Montastruc JL. A study of dopaminergic sensitivity
in Parkinson's Disease: Comparison in "de novo" and levodopa-treated patients. Clin Neuropharmacol
1996; 19:420-7.

Mahieux F, Fenelon G, Flahault A, Manifacier MJ, Michelet D, Boller F. Neuropsychological prediction of
dementiain Parkinson's Disease. JNeurol Neurosurg Psychiatry 1998; 64:178-83.

Marder K, Tang MX, CotelL, Stern Y, Mayeux R. The frequency and associated risk factors for dementia
in patients with Parkinson's Disease. Arch Neurol 1995; 52:695-701.

MenzaMA, Golbe LI, Cody RA, Forman NE. Dopamine-related personality traitsin Parkinson's Diease.
Neurology 1993; 43:505-8.

Mindham RH, Biggins CA, Boyd JL, Harrop FM, Madeley P, Randall JI, et al. A controlled study of
dementiain Parkinson'sDisease over 54 months. Adv Neurol 1993; 60:470-4.

Otake K, Oiso Y, Mitsuma T, Hirooka Y, Adachi K. Hypothalamic dysfunction in Parkinson's Disease
patients. ActaMed Hung 1994; 50:3-13.

Pappert EJ, Goetz CG, Niederman FG, Raman R, Leurgans S. Hallucinations, sleep fragmentation, and
atered dream phenomenain Parkinson's Disease. Mov Disord 1999; 14:117-21.

Pinter MM, Alesch F, Murg M, Helscher RJ, Binder H. Apomorphinetest: A predictor for motor
responsiveness to deep brain stimulation of the subthalamic nucleus. JNeurol 1999; 246:907-13.

Schrag A, Ben-Shlomo Y, Brown R, Marsden CD, Quinn N. Y oung-onset Parkinson's Disease revisited -
clinical features, natural history, and mortality. Mov Disord 1998; 13:885-94.

Stern Y, Richards M, Sano M, Mayeux R. Comparison of cognitive changes in patients with Alzheimer's
and Parkinson's Disease. Arch Neurol 1993; 50:1040-5.

Stern 'Y, Tang M X, Jacobs DM, Sano M, Marder K, Bell K, et al. Prospective comparative study of the
evolution of probable Alzheimer's Disease and Parkinson's Disease dementia. J Int Neuropsychol Soc 1998;
4:279-84.

Stroudley J, Walsh M. Radiological assessment of dysphagiain Parkinson's Disease. Br JRadiol 1991,
64:890-3.

West R, Ergis AM, Winocur G, Saint-Cyr J. The contribution of impaired working memory monitoring to
performance of the self-ordered pointing task in normal aging and Parkinson's Disease. Neuropsychology
1998; 12:546-54.

Rejection Reason: Studies published prior to 1990

1

Ahlskog JE, Muenter MD. Treatment of Parkinson's Disease with pergolide: A double-blind study. Mayo

278



10

11

12

13

14

15

16

17

Clin Proc 1988; 63:969-78.

Allain H, Denmat J, Bentue-Ferrer D, Milon D, Pignol P, Reymann JM, et al. Randomized, double-blind
trial of exifone versus cognitive problemsin Parkinson's Disease. Fundam Clin Pharmacol 1988; 2:1-12.

Andersen K, Balldin J, Gottfries CG, Granerus AK, Modigh K, Svennerholm L, et al. A double-blind
evauation of electroconvulsive therapy in Parkinson's Disease with "on-off" phenomena. Acta Neurol
Scand 1987; 76:191-9.

Baas H, Schneider E, Fischer PA, Japp G. Mesulergine and bromocriptine in long-term treatment of
advanced parkinsonism. J Neural Transm 1985; 64:45-54.

Bermejo F, Calandre L, Molina JA, Martinez P, De Y ebenes JG. Long-lasting drug holiday in Parkinson's
Disease. Adv Neurol 1987; 45:503-6.

Biary N, Pimental PA, Langenberg PW. A double-blind trial of clonazepam in the treatment of
parkinsonian dysarthria. Neurology 1988; 38:255-8.

Birkmayer W, Birkmayer GJ. Nicotinamidadenindinucleotide (NADH): The new approach in the therapy
of Parkinson's Disease. Ann Clin Lab Sci 1989; 19:38-43.

Birkmayer W, Knoll J, Reiderer P, Youdim MB, HarsV, Marton J. Increased life expectancy resulting
from addition of L-deprenyl to Madopar treatment in Parkinson's Disease: A longterm study. JNeural
Transm 1985; 64:113-27.

Blin J, Bonnet AM, Agid Y. Does levodopa aggravate Parkinson's Disease. Neurology 1988; 38:1410-6.

Bruno G, Ruggieri S, Chase TN, Bakker K, Tamminga CA. Caerulein treatment of Parkinson's Disease.
Clin Neuropharmacol 1985; 8:266-70.

Bush DF, Liss CL, Morton A. An open multicenter long-term treatment evaluation of Sinemet CR.
Neurology 1989; 39:101-4.

Cantello R, AguggiaM, Gilli M, Delsedime M, Chiardo C, I, Riccio A, et al. Magjor depressionin
Parkinson's Disease and the mood response to intravenous methylphenidate: Possible role of the "hedonic"
dopamine synapse. JNeurol Neurosurg Psychiatry 1989; 52:724-31.

Cedarbaum JM, Breck L, Kutt H, McDowell FH. Controlled-release levodopal/carbidopa. 11. Sinemet CR4
treatment of response fluctuationsin Parkinson's Disease. Neurology 1987; 37:1607-12.

Cedarbaum JM, Kutt H, McDowell FH. Clinical significance of the relationship between O-methyldopa
levels and levodopaintake. Neurology 1988; 38:533-6.

Chouza C, Caamano JL, de Medina O, Aljanati R, Scaramelli A, Romero S. A combined regimen of
subcutaneous lisuride and oral Madopar HBS in Parkinson's Disease. J Neural Transm Suppl 1988; 27:61-
70.

Csanda E, Tarczy M. Selegilinein the early and late phases of Parkinson's Disease. JNeura Transm Suppl
1987; 25:105-13.

Deleu D, Jacques M, Michotte Y, Ebinger G. Controlled-release carbidopal/levodopain parkinsonian
patients with response fluctuations on standard |evodopa treatment: Clinical and pharmacokinetic
observations. Neurology 1989; 39:88-92.

279



18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

Diamond SG, Markham CH, Hoehn MM, McDowell FH, Muenter MD. Multi-center study of Parkinson
mortality with early versus later dopatreatment. Ann Neurol 1987; 22:8-12.

Diamond SG, Markham CH, Treciokas LJ. Double-blind trial of pergolide for Parkinson's Disease.
Neurology 1985; 35:291-5.

Dupont E, Mikkelsen B, Jakobsen J. Mesulerginein early Parkinson's Disease: A double blind controlled
trial. JNeurol Neurosurg Psychiatry 1986; 49:390-5.

Elizan TS, Yahr MD, Moros DA, Mendoza MR, Pang S, Bodian CA. Selegiline use to prevent progression
of Parkinson's Disease. Experience in 22 de novo patients. Arch Neurol 1989; 46:1275-9.

Elizan TS, Yahr MD, Moros DA, Mendoza MR, Pang S, Bodian CA. Selegiline as an adjunct to
conventional levodopa therapy in Parkinson's Disease. Experience with this type b monoamine oxidase
inhibitor in 200 patients. Arch Neurol 1989; 46:1280-3.

Factor SA, Sanchez-Ramos JR, Weiner WJ. Parkinson's Disease: An open label trial of pergolidein
patients failing bromocriptine therapy. JNeurol Neurosurg Psychiatry 1988; 51:529-33.

Fischer PA, Baas H. Therapeutic efficacy of R-(-)-deprenyl as adjuvant therapy in advanced parkinsonism.
JNeura Transm Suppl 1987; 25:137-47.

Gauthier L, Dalziel S, Gauthier S. The benefits of group occupational therapy for patients with Parkinson's
Disease. Am JOccup Ther 1987; 41:360-5.

Gawel M, Riopelle R, Libman |, Bouchard S. Bromocriptine in the treatment of Parkinson's Disease: A
double-blind study against L-dopa/carbidopa. Adv Neurol 1987; 45:535-8.

Giovannini P, Scigliano G, Piccolo |, Soliveri P, Suchy I, Caraceni T. Lisuridein de novo parkinsonian
patients: A four-year follow-up. ActaNeurol Scand 1988; 77:322-7.

Goetz CG, Olanow CW, Koller WC, Penn RD, Cahill D, Morantz R, et al. Multicenter study of autologous
adrenal medullary transplantation to the corpus striatum in patients with advanced Parkinson's Disease. N
Eng JMed 1989; 320:337-41.

Goetz CG, Tanner CM, Shannon KM, Carroll VS, KlawansHL, Carvey PM, et a. Controlled-release
carbidopa/levodopa (CR4-Sinemet) in Parkinson's Disease patients with and without motor fluctuations.
Neurology 1988; 38:1143-6.

GolbeLl. Long-term efficacy and safety of Deprenyl (selegiling) in advanced Parkinson's Disease.
Neurology 1989;39:1109-11.

Grimes JD, Delgado MR. Bromocriptine: Problems with low-dose de novo therapy in Parkinson's Disease.
Clin Neuropharmacol 1985; 8:73-7.

Grundmann M, Schimrigk K. Levodopa and monoamine oxidase inhibitor combination therapy. JNeural
Transm Suppl 1987; 25:115-9.

Hely MA, Morris JG, Rail D, O'Sullivan DJ, Williamson PM, Genge S, et al. The Sydney multicentre study
of Parkinson's Disease. The first 18 months. Med J Aust 1987; 146:195-8.

Hely MA, Morris JG, Rail D, Reid WG, O'Sullivan DJ, Williamson PM, et a. The Sydney multicentre
study of Parkinson's Disease: A report on the first 3 years. J Neurol Neurosurg Psychiatry 1989; 52:324-8.

280



35

36

37

38

39

40

41

42

43

45

46

47

48

49

50

51

Herskovits E, Yorio A, Leston J. Long term bromocriptine treatment in de novo parkinsonian patients.
Medicina (B Aires) 1988; 48:345-50.

Hoehn MM. Result in chronic levodopa therapy and its modification by bromocriptine in Parkinson's
Disease. ActaNeurol Scand 1985; 71:97-106.

Hoehn MM, Elton RL. Low dosages of bromocriptine added to levodopa in Parkinson's Disease.
Neurology 1985;35:199-206.

Hutton JT, Morris JL, Bush DF, Smith ME, Liss CL, Reines S. Multicenter controlled study of Sinemet CR
vs Sinemet (25/100) in advanced Parkinson's Disease. Neurology 1989; 39:67-72.

Jankovic J, Orman J. Parallel double-blind study of pergolide in Parkinson's Disease. Adv Neurol 1987;
45:551-4.

Jankovic J, Orman J, Jansson B. Placebo-controlled study of mesulergine in Parkinson's Disease.
Neurology 1985; 35:161-5.

Jankovic J, Schwartz K, Vander LC. Comparison of Sinemet CR4 and standard Sinemet: Double blind and
long-term open tria in parkinsonian patients with fluctuations. Mov Disord 1989; 4:303-9.

Jansen EN, Meerwaldt JD, Heersema T, van Manen J, Speelman JD. Open multicenter trial with Madopar
HBS in parkinsonian patients. Preliminary assessment after short-term treatment. Eur Neurol 1987; 27:88-
92.

Jensen NO, Dupont E, Hansen E, Mikkelsen B, Mikkelsen BO. A controlled release form of Madopar in
parkinsonian patients with advanced disease and marked fluctuations in motor performance. Acta Neurol
Scand 1988; 77:422-5.

Kurlan R, Miller C, Knapp R, Murphy G, Shoulson |. Double-blind assessment of potential pergolide-
induced cardiotoxicity. Neurology 1986; 36:993-5.

Leeman AL, O'Neill CJ, Nicholson PW, Deshmukh AA, Denham MJ, Royston JP, et al. Parkinson's
Diseasein the elderly: Response to and optimal spacing of night time dosing with levodopa. Br JClin
Pharmacol 1987; 24:637-43.

LeendersKL, Palmer AJ, Quinn N, Clark JC, Firnau G, Garnett ES, et al. Brain dopamine metabolismin
patients with Parkinson's Disease measured with positron emission tomography. J Neurol Neurosurg
Psychiatry 1986; 49:853-60.

Libman I, Gawel MJ, Riopelle RJ, Bouchard S. A comparison of bromocriptine (Parlodel) and levodopa
carbidopa (Sinemet) for treatment of "de novo" Parkinson's Disease patients. Can JNeurol Sci 1987;
14:576-80.

Lieberman A, Gopinathan G, Neophytides A, Pasternack P, Goldstein M. Advanced Parkinson's Disease:
Use of partial dopamine agoni<t, ciladopa. Neurology 1987; 37:863-5.

Lieberman AN, Gopinathan G, Neophytides A, Foo SH. Deprenyl versus placebo in Parkinson Disease: A
double-blind study. N Y State JMed 1987; 87:646-9.

Lindvall B, Olsson JE. Treatment of early morning akinesia with low-dose bromocriptine. Adv Neurol
1987; 45:543-5.

Ludin HP. Open clinical study of Madopar HBS. Eur Neurol 1987; 27:73-5.

281



52

53

55

56

57

58

59

60

61

62

63

65

66

67

68

69

Ludwig CL, Weinberger DR, Bruno G, Gillespie M, Bakker K, LeWitt PA, et al. Buspirone, Parkinson's
Disease, and the locus ceruleus. Clin Neuropharmacol 1986; 9:373-8.

Mark MH, Sage JI. Controlled-release carbidopa-levodopa (Sinemet) in combination with standard Sinemet
in advanced Parkinson's Disease. Ann Clin Lab Sci 1989; 19:101-6.

Mark MH, Sage JI. Long-term efficacy of controlled-rel ease carbidopa/levodopain patients with advanced
Parkinson's Disease. Ann Clin Lab Sci 1989; 19:415-21.

Markham CH, Diamond SG. Long-term follow-up of early dopa treatment in Parkinson's Disease. Ann
Neurol 1986; 19:365-72.

Markham CH, Diamond SG. Modification of Parkinson's Disease by long-term levodopa treatment. Arch
Neurol 1986;43:405-7.

Marti MJ, Obeso JA, CarreraN, Martinez-Lage JM. Aggravation of Parkinson's Disease by Cinnarizine. J
Neurol Neurosurg Psychiatry 1987; 50:804-5.

Melamed E. Initiation of levodopa therapy in parkinsonian patients should be delayed until the advanced
stages of the disease. Arch Neurol 1986; 43:402-5.

Meneghetti G, Bracco F, Giometto B, Ferla S, Schergna E. Therapeutic effect of lisuride in advanced
Parkinson's Disease. Eur Neurol 1986; 25:74-80.

Montastruc JL, Rascol O, Rascol A. A randomised controlled study of bromocriptine versus levodopain
previously untreated parkinsonian patients: A 3 year follow-up. JNeurol Neurosurg Psychiatry 1989;
52:773-5.

MyllylaVV, Sotaniemi KA, Tuominen J, Heinonen EH. Selegiline as primary treatment in early phase
Parkinson's Disease: Aninterim report. Acta Neurol Scand 1989; 126:177-82.

Nakanishi T, Mizuno Y, Goto |, lwataM, Kanazawa l, KowaH, et a. A nation-wide collaborative study on
the long-term effects of bromocriptine in patients with Parkinson's Disease. First interim report in Japan.
Eur Neurol 1988; 28:3-8.

NorderaGP, Lorizio A, Lion P, Durisotti C, D'Andrea G, Ferro-Milone F. Treatment of parkinsonian
conditions with a controlled-rel ease form of levodopa: Preliminary study. Eur Neurol 1987; 27:76-80.

Olanow CW, Alberts MJ. Double-blind controlled study of pergolide mesylate in the treatment of
Parkinson's Disease. Clin Neuropharmacol 1987; 10:178-85.

Olanow CW, Alberts MJ. Double-blind controlled study of pergolide mesylate as an adjunct to Sinemet in
the treatment of Parkinson's Disease. Adv Neurol 1987; 45:555-60.

Parkinson Study Group. Effect of deprenyl on the progression of disability in early Parkinson's Disease. N
Engl JMed 1989; 321:1364-71.

Parkinson Study Group. DATATOP: A multicenter controlled clinical tria in early Parkinson's Disease.
Arch Neurol 1989; 46:1052-60.

Pezzoli G, Tesai S, Ferrante C, Cossutta E, Zecchinelli A, Scarlato G. Madopar HBS in fluctuating
parkinsonian patients. Two-year treatment. Mov Disord 1988; 3:37-45.

Pfeiffer RF, Wilken K, Glaeske C, Lorenzo AS. Low-dose bromocriptine therapy in Parkinson's Disease.

282



70

71

72

73

74

75

76

77

78

79

80

81

82

83

85

86

Arch Neurol 1985; 42:586-8.

Poewe WH, Lees AJ, Stern GM. Low-dose L-dopa therapy in Parkinson's Disease: A 6-year follow-up
study. Neurology 1986; 36:1528-30.

Pollak P, Mallaret M, Gaio M, Hommel M, Perret J. Blood pressure effects of apomorphine and
domperidone in parkinsonism. Adv Neurol 1987; 45:263-6.

Przuntek H, Kuhn W. The effect of R-(-)-deprenyl in de novo Parkinson patients on combination therapy
with levodopa and decarboxylase inhibitor. JNeural Transm Suppl 1987; 25:97-104.

Rinne UK. Lisuride, adopamine agonist in the treatment of early Parkinson's Disease. Neurology 1989;
39:336-9.

Rinne UK. Early combination of bromocriptine and levodopain the treatment of Parkinson's Disease: A 5-
year follow-up. Neurology 1987; 37:826-8.

Rinne UK. Combined bromocriptine-levodopa therapy early in Parkinson's Disease. Neurology 1985;
35:1196-8.

Riopelle RJ. Bromoacriptine and the clinical spectrum of Parkinson's Disease. Can JNeurol Sci 1987,
14:455-9.

Riopelle RJ, Gawel MJ, Libman |, King DB, McLean DR, Paulseth R, et al. A double-blind study of
bromocriptine and L-dopa in de novo Parkinson's Disease. Short-term results. Eur Neurol 1988; 28:11-4.

Robertson HA, Rabertson GS. Combined L -dopa and bromocriptine therapy for Parkinson's Disease: A
proposed mechanism of action. Clin Neuropharmacol 1987; 10:384-7.

Sage JI, Duvoisin RC. Pergolide therapy in Parkinson's Disease: A double-blind, placebo-controlled study.
Clin Neuropharmacol 1985; 8:260-5.

Selby G. The addition of bromocriptine to long-term dopa therapy in Parkinson's Disease. Clin Exp Neurol
1989; 26:129-39.

Shoulson |. Deprenyl and tocopherol antioxidative therapy of parkinsonism (DATATOP). ActaNeurol
Scand Suppl 1989; 126:171-5.

Sivertsen B, Dupont E, Mikkelsen B, Mogensen P, Rasmussen C, Boesen F, et al. Selegiline and levodopa
in early or moderately advanced Parkinson's disease: A double-blind controlled short- and long-term study.
ActaNeurol Scand 1989; 126:147-52.

Staal-Schreinemachers AL, Wesseling H, Kamphuis DJ, Burg W, Lakke JP. Low-dose bromocriptine
therapy in Parkinson's Disease: Double-blind, placebo-controlled study. Neurology 1986; 36:291-3.
Suchy I, Rinne UK, Wachtel H. Evaluation of terguride in patients with Parkinson's Disease. Adv Neurol
1987, 45:577-81.

Tetrud JW, Langston JW. The effect of deprenyl (selegiline) on the natural history of Parkinson's Disease.
Science 1989; 245:519-22.

Tetrud W, Langston JW. R-(-)-deprenyl as a possible protective agent in Parkinson's Disease. J Neura
Transm Suppl 1987; 25:69-79.

283



87

88

89

90

91

92

93

94

95

96

Teychenne PF, Bergsrud D, Elton RL, Racy A. Bromocriptine: Long-term low-dose therapy in Parkinson's
Disease. Clin Neuropharmacol 1986; 9:138-45.

TolosaE, BlesaR, Bayes A, Forcadell F. Low-dose bromocriptine in the early phases of Parkinson's
Disease. Clin Neuropharmacol 1987; 10:168-74.

ToyokuraY, Mizuno Y, Kase M, Sobue |, Kuroiwa Y, Narabayashi H, et al. Effects of bromocriptine on
parkinsonism. A nation-wide collaborative double-blind study. ActaNeurol Scand 1985; 72:157-70.

UK Bromoacriptine Research Group. Bromocriptine in Parkinson's Disease: A double-blind study
comparing "low-slow" and "high-fast" introductory dosage regimens in de novo patients. JNeurol
Neurosurg Psychiatry 1989; 52:77-82.

Ulm G, Fornadi F. R-(-)-deprenyl in the treatment of end-of-dose akinesia. J Neural Transm Suppl 1987,
25:163-72.

WallisWE. A progress report on the New Zealand multicentre Parkinson's Disease trial. A comparison of
low-dose treatment with bromocriptine or L-dopa. Eur Neurol 1988; 28:9-10.

Weiner WJ, Berger JR. Effect of ciladopa on Parkinson's Disease: A preliminary report. Adv Neurol 1987;
45:583-6.

Weiner WJ, Factor SA, Sanchez-Ramos J, Berger J. A double-blind evaluation of ciladopain Parkinson's
Disease. Mov Disord 1987; 2:211-7.

Yahr MD, Elizan TS, Moros D. Selegilinein the treatment of Parkinson's Disease: Long term experience.
ActaNeurol Scand Suppl 1989; 126:157-61.

Ziegler M, Fournier V, Bathien N, Morselli PL, Rondot P. Therapeutic response to progabide in neuroleptic
and L-dopa-induced dyskinesias. Clin Neuropharmacol 1987; 10:238-46.

Rejection Reason: Studies that are not RCTs

Anderson TJ, Ewer TC, Gilchrist NL, Donaldson IM. Tria of Sinemet CR4 in patients with Parkinson's
Disease. N Z Med J1992; 105:81-2.

Bedard MA, Pillon B, Dubois B, Duchesne N, Masson H, Agid Y. Acute and long-term administration of
anticholinergicsin Parkinson's Disease: Specific effects on the subcortico-frontal syndrome. Brain Cogn
1999; 40:289-313.

Bennett JP, Landow ER, Dietrich S, Schuh LA. Suppression of dyskinesias in advanced Parkinson's
Disease: Moderate daily clozapine doses provide long-term dyskinesiareduction. Mov Disord 1994; 9:409-
14.

Bergamasco B, Benna P, ScarzellaL. Long-term bromocriptine treatment of de novo patients with
Parkinson's Disease: A seven-year follow-up. ActaNeurol Scand 1990; 81:383-7.

Bergamasco B, Benna P, ScarzellaL. Long-term bromocriptine treatment of de novo patients with
Parkinson's Disease. A seven-year follow-up. ActaNeurol Scand 1990; 81:383-7.

Brannan T, Yahr MD. Comparative study of selegiline plus L-dopa-carbidopa versus L -dopa-carbidopa
alonein the treatment of Parkinson's Disease. Ann Neurol 1995; 37:95-8.

284



10

11

12

13

14

15

16

17

18

19

20

21

22

Brooks DJ, Abbott RJ, Lees AJ, Martignoni E, Philcox DV, Rascol O, et al. A placebo-controlled
evaluation of ropinirole, anovel D2 agonist, as sole dopaminergic therapy in Parkinson's Disease. Clin
Neuropharmacol 1998; 21:101-7.

Bulling MT, Wing LM, Burns RJ. Controlled release levodopa/carbidopa (Sinemet CR4) in Parkinson's
Disease: An open evaluation of efficacy and safety. Aust N Z JMed 1991; 21:397-400.

Calzetti S, Negrotti A, Cassio A. L-deprenyl as an adjunct to low-dose bromocriptine in early Parkinson's
Disease: A short-term, double-blind, and prospective follow-up study. Clin Neuropharmacol 1995; 18:250-
7.

Caraceni T, Scigliano G, Musicco M. The occurence of motor fluctuationsin parkinsonian patients treated
long term with levodopa: Role of early treatment and disease progression. Neurology 1991; 41:380-4.

Cedarbaum JM, Gandy SE, McDowell FH. "Early" initiation of levodopa treatment does not promote the
development of motor response fluctuations, dyskinesias, or dementiain Parkinson's Disease. Neurology
1991; 41:622-9.

Churchyard A, Mathias CJ, Boonkongchuen P, Lees AJ. Autonomic effects of selegiline: Possible
cardiovascular toxicity in Parkinson's Disease. J Neurol Neurosurg Psychiatry 1997; 63:228-34.

Contin M, RivaR, Martinelli P, Albani F, Baruzzi A. Relationship between levodopa concentration,
dyskinesias, and motor effect in parkinsonian patients: A 3-year follow-up study. Clin Neuropharmacol
1997; 20:409-18.

Contin M, RivaR, Martinelli P, Cortelli P, Albani F, Baruzzi A. A levodopa kinetic-dynamic study of the
rate of progression in Parkinson's Disease. Neurology 1998; 51:1075-80.

Dewey RBJ, Maraganore DM, Ahlskog JE, Matsumoto JY. Intranasal apomorphine rescue therapy for
parkinsonian "off" periods. Clin Neuropharmacol 1996; 19:193-201.

Djadetti R, Melamed E. Levodopa ethylester: A novel rescue therapy for response fluctuationsin
Parkinson's Disease. Ann Neurol 1996; 39:400-4.

Elizan TS, Yahr MD, Moros DA, Mendoza MR, Pang S, Bodian CA. L-deprenyl, aMAO-B inhibitor, as an
adjunct to conventional L-dopa therapy in Parkinson's Disease: Experience in 200 patients. Adv Neurol
1990; 53:431-5.

Emre M, Rinne UK, Rascol A, LeesA, Agid Y, Lataste X. Effects of aselective partial D1 agonist, CY
208-243, in de novo patients with Parkinson Disease. Mov Disord 1992; 7:239-43.

Evidente VG, Adler CH, Caviness JN, Gwinn-Hardy K. A pilot study on the motor effects of rimantadine
in Parkinson's Disease. Clin Neuropharmacol 1999; 22:30-2.

Fahn S. A pilot trial of high-dose alpha-tocopherol and ascorbate in early Parkinson's Disease. Ann Neurol
1992; 32:5128-32.

Fahn S. An open trial of high-dosage antioxidants in early Parkinson's Disease. Am JClin Nutr 1991;
53:S380-2.

Fahn S, Chouinard S. Experience with tranylcyprominein early Parkinson's Disease. JNeural Transm
Suppl 1998; 52:49-61.

285



23

24

25

26

27

28

29

30

31

32

33

35

36

37

38

39

Fischer PA, Baas H, Hefner R. Treatment of parkinsonian tremor with clozapine. JNeural Transm Park
Dis Dement Sect 1990; 2:233-8.

FukuyamaH, Kawamura J, Akiguchi |, Kimura J, Imai T. Bromocriptine therapy in early-stage Parkinson's
Disease. Eur Neurol 1996; 36:164-70.

Funfgeld EW. Computerised brain electrical activity findings of Parkinson patients suffering from
hyperkinetic side effects (hypersensitive dopamine syndrome) and areview of possible sources. JNeural
Transm Suppl 1995; 46:351-65.

Furukawa Y, Mizuno Y, Narabayashi H. Early-onset parkinsonism with dystonia. Clinical and biochemical
differences from hereditary progressive dystonia or dopa-responsive dystonia. Adv Neurol 1996; 69:327-
37.

Ghika J, Gachoud JP, Gasser U. Clinical efficacy and tolerability of a new levodopa/benserazide dual-
release formulation in parkinsonian patients. Clin Neuropharmacol 1997; 20:130-9.

Giladi N, Honigman S, Hocherman S. The effect of deprenyl treatment on directional and velocity control
of arm movement in patients with early stages of Parkinson's Disease. Clin Neuropharmacol 1999; 22:54-9.

Grandas F, Martinez-Martin P, Linazasoro G. Quality of life in patients with Parkinson's Disease who
transfer from standard levodopato Sinemet CR: The STAR study. JNeurol 1998; 245:S31-3.

Hauser RA, Gauger L, Anderson WM, Zesiewicz TA. Pramipexol e-induced somnolence and episodes of
daytime sleep. Mov Disord 2000; 15:658-63.

Hubble JP, Koller WC, Cutler NR, Sramek JJ, Friedman J, Goetz C, et al. Pramipexolein patients with
early Parkinson's Disease. Clin Neuropharmacol 1995; 18:338-47.

Hutton JT, Morris JL. Long-term evaluation of Sinemet CR in parkinsonian patients with motor
fluctuations. Can JNeurol Sci 1991; 18:467-71.

Jansen EN. Clozapinein the treatment of tremor in Parkinson's Disease. Acta Neurol Scand 1994; 89:262-
5.

Jansen EN, Meerwaldtt JD. Madopar HBS in nocturnal symptoms of Parkinson's Disease. Adv Neurol
1990; 53:527-31.

Jansen SE, Ballering LA. Combined and selective monoamine oxidase inhibition in the treatment of
depression in Parkinson's Disease. Adv Neurol 1999; 80:505-8.

Jori MC, Franceschi M, Giusti MC, Canal N, Piolti R, FrattolaL, et a. Clinical experience with
cabergoline, anew ergoline derivative, in the treatment of Parkinson's Disease. Adv Neurol 1990; 53:539-
43.

Koller WC, Block GA, Ahlskog JE, Ahrens S, Cedarbaum JM, Cyhan G, et al. Effect of mk-458 (hpmc) in
Parkinson's Disease previously untreated with dopaminergic drugs. A double-blind, placebo-controlled
multicenter study. Clin Neuropharmacol 1991; 14:322-9.

KowaH, Kanazawal, Goto I, Kuno S, Mizuno Y, OgawaN, et al. Nine-year follow-up study of
bromocriptine monotherapy for Parkinson's Disease. Eur Neurol 1997; 38:23-8.

Kuno S. Progress note on Japanese multicenter bromocriptine monotherapy. Eur Neurol 1993; 33:3-5.

286



40

41

42

43

45

46

47

48

49

50

51

52

53

55

56

Lees AJ. Madopar HBS (hydrodynamically balanced system) in the treatment of Parkinson's Disease. Adv
Neurol 1990; 53:475-82.

Lieberman A. Long-term experience with selegiline and levodopa in Parkinson's Disease. Neurology 1992;
42:32-6.

Lieberman A, Fazzini E. Experience with selegiline and levodopa in advanced Parkinson's Disease. Acta
Neurol Scand Suppl 1991; 136:66-9.

Linazasoro G, Grandas F, Martinez MP, Bravo JL. Controlled release levodopa in Parkinson's Disease:
Influence of selection criteria and conversion recommendations in the clinical outcome of 450 patients. Clin
Neuropharmacol 1999; 22:74-9.

Manyam BV, Hare TA, Robbs R, Cubberley VB. Evaluation of equivalent efficacy of sinemet and Sinemet
CRin patients with Parkinson's Disease applying levodopa dosage conversion formula. Clin
Neuropharmacol 1999; 22:33-9.

Marder K, Tang MX, Alfaro B, MgjiaH, Cote L, Jacobs D, et al. Postmenopausal estrogen use and
Parkinson's Disease with and without dementia. Neurology 1998; 50:1141-3.

Mestre DR, Blin O, van den Brand CL, Azulay JP, Serratrice G. Effects of L-dopa on spatiotemporal
contrast sensitivity in Parkinson's Disease. Adv Neurol 1996; 69:503-11.

Monge A, Barbato L, Nordera G, Stocchi F. An acute and long-term study with a dispersible formulation of
levodopa/benserazide (Madopar) in Parkinson's Disease. Eur J Neurol 1997; 4:485-90.

MyllylaVV, Sotaniemi KA, Aadly J, Saastad O, Rinne U, Mcintyre T, et a. An open multicenter study of
the efficacy of MDL 72,974A, a monoamine oxidase type b (MAO-B) inhibitor, in Parkinson's Disease.
Adv Neurol 1993; 60:676-80.

Nutt JG, Carter JH, Van Houten L, Woodward WR. Short- and long-duration responses to levodopa during
thefirst year of levodopatherapy. Ann Neurol 1997; 42:349-55.

OgawaN, Kanazawal, KowaH, Kuno S, Mizuno Y, Tashiro K, et a. Nationwide multicenter prospective
study on the long-term effects of bromocriptine for Parkinson's Disease. Final report of aten-year follow-
up. Eur Neurol 1997; 38:37-49.

Pacchetti C, Martignoni E, SibillaL, Bruggi P, TurlaM, Nappi G. Effectiveness of Madopar HBS plus
Madopar standard in patients with fluctuating Parkinson's Disease: Two years of follow-up. Eur Neurol
1990; 30:319-23.

PahwaR, Koller WC. Treatment of Parkinson's Disease with controlled-rel ease carbidopa/L-dopa. Adv
Neurol 1996; 69:487-91.

Pietz K, Hagell P, Odin P. Subcutaneous apomorphine in late stage Parkinson's Disease: A long term
follow up. JNeurol Neurosurg Psychiatry 1998; 65:709-16.

Poungvarin N, Viriyavgjakul A. L-deprenyl therapy in Thai patients with Parkinson's Disease: Before and
after, clinical tria of 50 patients. JMed Assoc Thai 1990; 73:381-6.

Rabey JM, Nissipeanu P, Inzelberg R, Korczyn AD. Beneficial effect of cabergoline, new long-lasting D2
agonist in the treatment of Parkinson's Disease. Clin Neuropharmacol 1994; 17:286-93.

Reardon KA, Shiff M, Kempster PA. Evolution of motor fluctuationsin Parkinson's Disease: A
longitudinal study over 6 years. Mov Disord 1999; 14:605-11.

287



57

58

59

60

61

62

63

65

66

67

68

69

70

71

72

Riekkinen M, Riekkinen PJ. Alpha 2-adrenergic agonist clonidine for improving spatial working memory
in Parkinson's Disease. J Clin Psychopharmacol 1999; 19:444-9.

Ruggieri S, Fabbrini G, Bramante L, DePandis F, Stocchi F, Barbanti P, et al. An open study with
reversible MAO-A inhibitorsin complicated Parkinson's Disease. Adv Neurol 1996; 69:595-8.

Sampaio C, Coelho T, Castro-Caldas A, Bastos-Lima A, Levy A. Theresponse of "de novo" Parkinson's
Disease patients to bromocriptinein a"low and slow" regimen is predictive for prognosis. JNeural Transm
Suppl 1995; 45;197-202.

Schneider JS. GM1 ganglioside in the treatment of Parkinson's Disease. Ann N Y Acad Sci 1998; 845:363-
73.

Schrag A, Schelosky L, Schloz U, Poewe W. Reduction of parkinsonian signsin patients with Parkinson's
Disease by dopaminergic versus anticholinergic single-dose challenges. Mov Disord 1999; 14:252-5.

Schrag AE, Brooks DJ, Brunt E, Fuell D, Korczyn A, Poewe W, et al. The safety of ropinirole, a selective
nonergoline dopamine agonist, in patients with Parkinson's Disease. Clin Neuropharmacol 1998; 21:169-
75.

Shan DE, Yeh SI. Experience of pergolide in the treatment of Chinese parkinsonian patients with dose-
related fluctuations. Chin Med J (Taipei) 1995; 56:312-8.

Sharma JC, Ross IN. Long term role of pergolide as an adjunct therapy in Parkinson's Disease: | nfluence on
disability, blood pressure, weight and levodopa syndrome. Parkinsonism Relat 1999; 5:111-4.

Soykan |, Sarosiek |, Shifflett J, Wooten GF, McCallum RW. Effect of chronic oral domperidone therapy
on gastrointestinal symptoms and gastric emptying in patients with Parkinson's Disease. Mov Disord 1997;
12:952-7.

Spieker S, Loschmann P, Jentgens C, Boose A, Klockgether T, Dichgans J. Tremorlytic activity of
budipine: A quantitative study with long-term tremor recordings. Clin Neuropharmacol 1995; 18:266-72.

Stocchi F, Barbato L, Bramante L, Nordera G, Vaccal, Ruggieri S. Fluctuating parkinsonism: A pilot
study of single afternoon dose of |levodopa methyl ester. JNeurol 1996; 243:377-80.

Tan EK, Ondo W. Clinical characteristics of pramipexole-induced peripheral edema. Arch Neurol 2000;
57:729-32.

Tashiro K, Goto I, Kanazawa |, KowaH, Kuno S, Mizuno Y, et al. Eight-year follow-up study of
bromocriptine monotherapy for Parkinson's Disease. Eur Neurol 1996; 36:32-7.

Trewin VF, Lawrence CJ, Abdulla AJ, Pearce VR, Veitch GB, Roach M. Differencesin drug prescribing
patternsin elderly parkinsonian patients identified at hospital admission. Pharm World Sci 1997; 19:275-8.

Waters CH. Fluoxetine and selegiline--lack of significant interaction. Can JNeurol Sci 1994; 21:259-61.

Zoldan J, Friedberg G, Weizman A, Melamed E. Ondansetron, a 5-HT3 antagonist for visual hallucinations
and paranoid delusional disorder associated with chronic L-dopa therapy in advanced Parkinson's Disease.
Adv Neurol 1996; 69:541-4.

288



Rejection Reason: Studies with less than 10 patients

10

11

12

13

14

15

16

Alexander GM, Schwartzman RJ, Nukes TA, Grothusen JR, Hooker MD. Beta 2-adrenergic agonist as
adjunct therapy to levodopain Parkinson's Disease. Neurology 1994; 44:1511-3.

Bravi D, Davis TL, Mouradian MM, Chase TN. Treatment of Parkinson's Disease with the partia
dopamine agonist EMD 49980. Mov Disord 1993; 8:195-7.

Chang MH, Chang TW, Lai PH, Sy CG. Resting tremor only: A variant of Parkinson's Disease or of
essential tremor. JNeurol Sci 1995; 130:215-9.

ChenJJ, SunTY, LinTH, Lin TS. Spatio-temporal representation of multichannel EMG firing patterns and
its clinical applications. Med Eng Phys 1997; 19:420-30.

Contin M, RivaR, Martinelli P, Procaccianti G, Albani F, Baruzzi A. Combined levodopa-anticholinergic
therapy in the treatment of Parkinson's Disease. Effect on levodopa bioavailability. Clin Neuropharmacol
1991; 14:148-55.

Dietz MA, Goetz CG, Stebbins GT. Evaluation of a modified inverted walking stick as a treatment for
parkinsonian freezing episodes. Mov Disord 1990; 5:243-7.

Eatough VM, Kempster PA, Frankel JP, Curry SH, Rogers D, Lees AJ, et al. Effects of L-deprenyl on
parkinsonian bradyphrenia. Adv Neurol 1990; 53:441-3.

Factor SA, Brown D. Clozapine prevents recurrence of psychosisin PD. Mov Disord 1992; 7:125-30.

Fischman AJ, Bonab AA, Babich JW, Palmer EP, Alpert NM, EImaleh DR, et al. Rapid detection of
Parkinson's Disease by SPECT with altropane: A selective ligand for dopamine transporters. Synapse 1998;
29:128-41.

Frey KA, Koeppe RA, Kilbourn MR, Vander Borght TM, Albin RL, et al. Presynaptic monoaminergic
vesicles in Parkinson's Disease and normal aging. Ann Neurol 1996; 40:873-84.

Frost JJ, Rosier AJ, Reich SG, Smith JS, Ehlers MD, Snyder SH. Positron emission tomographic imaging
of the dopamine transporter with 11C-WIN 35,428 reveals marked declinesin mild Parkinson's Disease.
Ann Neurol 1993; 34:423-31.

Gentil M, Tournier CL, Pollak P, Benabid AL. Effect of bilateral subthalamic nucleus stimulation and
dopatherapy on oral control in Parkinson's Disease. Eur Neurol 1999; 42:136-40.

Greene P, Cote L, Fahn S. Treatment of drug-induced psychosisin Parkinson's Disease with clozapine.
Adv Neurol 1993; 60:703-6.

Hariz GM, Bergenheim AT, Hariz MI, Lindberg M. Assessment of ability/disability in patients treated with
chronic thalamic stimulation for tremor. Mov Disord 1998; 13:78-83.

Innis RB, Seibyl JP, Scanley BE, Laruelle M, Abi-Dargham A, Wallace E, et al. Single proton emission
computed tomographic imaging demonstrates |oss of striatal dopamine transporters in Parkinson Disease.
Proc Natl Acad Sci U SA 1993; 90:11965-9.

Klockgether T, Dichgans J. Visual control of arm movement in Parkinson's Disease. Mov Disord 1994,
9:48-56.

289



17

18

19

20

21

22

23

24

25

26

27

28

29

LeendersKL , Salmon EP, Tyrrell P, Perani D, Brooks DJ, Sager H, et a. The nigrostriatal dopaminergic
system assessed in vivo by positron emission tomography in healthy volunteer subjects and patients with
Parkinson's Disease. Arch Neurol 1990; 47:1290-8.

LeWitt PA, Bharucha A, Chitrit I, Takis C, Patil S, Schork MA, et a. Perceived exertion and muscle
efficiency in Parkinson's Disease: L-dopa effects. Clin Neuropharmacol 1994; 17:454-9.

Limousin P, Pollak P, Hoffmann D, Benazzouz A, Perret JE, Benabid AL. Abnormal involuntary
movements induced by subthalamic stimulation in parkinsonian patients. Mov Disord 1998; 11:231-5.

Lindvall O, Brundin P, Widner H, Rehncrona S, Gustavii B, Frackowiak R, et al. Grafts of fetal dopamine
neurons survive and improve motor function in Parkinson's Disease. Science 1990; 247:574-7.

Manson AJ, lakovidou E, Lees AJ. Idazoxan is ineffective for levodopa-induced dyskinesias in Parkinson's
Disease. Mov Disord 2000; 15:336-7.

Morrish PK, Sawle GV, Brooks DJ. Therate of progression of Parkinson's Disease. Adv Neurol 1996;
69:427-31.

Pollak P, Benabid AL, Limousin P, Benazzouz A. Chronic intracerebral stimulation in Parkinson's Disease.
Adv Neurol 1997; 74:213-20.

Pollak P, Benabid AL, Limousin P, Benazzouz A, Hoffmann D, Le Bas JF, et al. Subthalamic nucleus
stimulation alleviates akinesia and rigidity in parkinsonian patients. Adv Neurol 1996; 69:591-4.

Sandor P, Lang AE, Singal S, Angus C. Remoxipride in the treatment of levodopa-induced psychosis. J
Clin Psychopharmacol 1996; 16:395-9.

Spieker S, Loschmann PA, Klockgether T. The NMDA antagonist budipine can alleviate |evodopa-induced
motor fluctuations. Mov Disord 1999; 14:517-9.

Tergau F, Wassermann EM, Paulus W, Ziemann U. Lack of clinical improvement in patients with
Parkinson's Disease after low and high frequency repetitive transcranial magnetic stimulation.
Electroencephalogr Clin Neurophysiol Suppl 1999; 51:281-8.

Wolters EC, Hurwitz TA, Mak E, Teal P, Peppard FR, Remick R, et al. Clozapine in the treatment of
parkinsonian patients with dopaminomimetic psychosis. Neurology 1990; 40:832-4.

Zucco GM, Zaglis D, Wambsganss CS. Olfactory deficitsin elderly subjects and Parkinson patients.
Percept Mot Skills 1991, 73:895-8.

Rejection Reason: Studies with less than 24 weeks of follow-up

1

2

3

Alegret M, Vendrell P, Junque C, Valldeoriola F, Nobbe FA, RumiaJ, et al. Effects of unilateral
posteroventral pallidotomy on ‘on-off' cognitive fluctuations in Parkinson's Disease. Neuropsychologia
2000; 38:628-33.

Allain H, Cougnard J, Neukirch HC. Selegiline in de novo parkinsonian patients: The French Selegiline
Multicenter Trial (FSMT). ActaNeurol Scand 1991; 136:73-8.

Allain H, Pollak P, Neukirch HC. Symptomatic effect of selegiline in de novo parkinsonian patients. Mov
Disord 1993; 8:S36-40.

290



10

11

12

13

14

15

16

17

18

19

Barone P, Bravi D, Bermejo-Pargja F, Marconi R, Kulisevsky J, Malagu S, et al. Pergolide monotherapy in
the treatment of early PD: A randomized, controlled study. Neurology 1999; 53:573-9.

Battistin L, Bardin PG, Ferro-Milone F, Ravenna C, Toso V, Reboldi G. Alpha-dihydroergocryptinein
Parkinson's Disease: A multicentre randomized double blind parallel group study. Acta Neurol Scand 1999;
99:36-42.

Battistin L, Bardin PG, Ferro-Milone F, Ravenna C, Toso V, Reboldi G. Alpha-dihydroergocryptinein
Parkinson's Disease: A multicentre randomized double blind parallel group study. Acta Neurol Scand 1999;
99:36-42.

Bonuccelli U, Ceravolo R, Salvetti S, D'Avino C, Del Dotto P, Rossi G, et a. Clozapine in Parkinson's
Disease tremor. Effects of acute and chronic administration. Neurology 1997; 49:1587-90.

Burns JM, Wilkinson S, Kieltyka J, Overman J, Lundsgaarde T, Tollefson T, et a. Analysis of pallidotomy
lesion positions using three-dimensional reconstruction of pallidal lesions, the basal ganglia, and the optic
tract. Neurosurgery 1997; 41:1303-16.

Churchyard A, Mathias CJ, Lees AJ. Selegiline-induced postural hypotension in Parkinson's Disease: A
longitudinal study on the effects of drug withdrawal. Mov Disord 1999; 14:246-51.

Cole SA, Woodard JL, Juncos JL, Kogos JL, Y oungstrom EA, Watts RL. Depression and disability in
Parkinson's Disease. J Neuropsychiatry Clin Neurosci 1996; 8:20-5.

Cook RJ, Fracchia G, Hoban P, Joffe R, O'Sullivan D. Evolution of asurgical technique for posteroventral
pallidotomy using CT/MR fusion and intraoperative macrostimulation. J Clin Neurosci 1998; 5:20-7.

Cooper JA, Sagar HJ, Doherty SM, Jordan N, Tidswell P, Sullivan EV. Different effects of dopaminergic
and anticholinergic therapies on cognitive and motor function in Parkinson's Disease. A follow-up study of
untreated patients. Brain 1992; 115:1701-25.

D'Antonio LL, Zimmerman GJ, lacono RP. Changesin health related quality of life in patients with
Parkinson's Disease with and without posteroventral pallidotomy. Acta Neurochir (Wien) 2000; 142:759-
67.

Diederich NJ, Goetz CG, Raman R, Pappert EJ, Leurgans S, Piery V. Poor visua discrimination and visual
hallucinations in Parkinson's Disease. Clin Neuropharmacol 1998; 21:289-95.

diPierro CG, Francel PC, Jackson TR, Kamiryo T, Laws ER. Optimizing accuracy in magnetic resonance
imaging-guided stereotaxis: A technique with validation based on the anterior commissure-posterior
commissure line. JNeurosurg 1999; 90:94-100.

Fernandez HH, Friedman JH, Jacques C, Rosenfeld M. Quetiapine for the treatment of drug-induced
psychosisin Parkinson's Disease. Mov Disord 1999; 14:484-7.

Fetoni V, Soliveri P, Monza D, TestaD, Girotti F. Affective symptoms in multiple system atrophy and
Parkinson's Disease: Response to levodopa therapy. JNeurol Neurosurg Psychiatry 1999; 66:541-4.

Finali G, Piccirilli M, Rizzuto S. Neuropsychological characteristics of parkinsonian patients with
|ateralized motor impairment. JNeural Transm Park Dis Dement Sect 1995; 9:165-76.

Friedberg G, Zoldan J, Weizman A, Melamed E. Parkinson psychosis rating scale: A practical instrument
for grading psychosisin Parkinson's Disease. Clin Neuropharmacol 1998; 21:280-4.

291



20

21

22

23

24

25

26

27

28

29

30

31

32

33

35

36

37

Friedman J, Lannon M, Comella C, Factor S, Kurlan R, Richard |, et al. Low-dose clozapine for the
treatment of drug-induced psychosisin Parkinson's Disease. N Eng JMed 1999; 340:757-63.

Friedman JH, Goldstein S, Jacques C. Substituting clozapine for olanzapine in psychiatrically stable
Parkinson's Disease patients. Results of an open label pilot study. Clin Neuropharmacol 1998; 21:285-8.

Fukuda M, Kameyama S, Y oshino M, Tanaka R, Narabayashi H. Neuropsychological outcome following
pallidotomy and thalamotomy for Parkinson's Disease. Stereotact Funct Neurosurg 2000; 74:11-20.

Goetz CG, Blasucci LM, Leurgans S, Pappert EJ. Olanzapine and clozapine: Comparative effects on motor
function in hallucinating PD patients. Neurology 2000; 55:789-94.

Goodman SH, Wilkinson S, Overman J, Koller WC, Troster A, PahwaR, et a. Lesion volume and clinical
outcome in stereotactic pallidotomy and thalamotomy. Stereotact Funct Neurosurg 1998; 71:164-72.

Hauser RA, Molho E, Shale H, Pedder S, Dorflinger EE. A pilot evaluation of the tolerability, safety, and
efficacy of tolcapone alone and in combination with oral selegiline in untreated Parkinson's Disease
patients. Mov Disord 1998; 13:643-7.

Hocherman S, Levin G, Giladi N, Youdim MB. Deprenyl monotherapy improves visuo-motor control in
early parkinsonism. JNeural Transm Suppl 1998; 52:63-9.

Horak FB, Frank J, Nutt J. Effects of dopamine on postural control in parkinsonian subjects; Scaling, set,
and tone. JNeurophysiol 1996; 75:2380-96.

Hubble JP, Busenbark KL, Wilkinson S, Pahwa R, Paulson GW, LyonsK, et a. Effects of thalamic deep
brain stimulation based on tremor type and diagnosis. Mov Disord 1997; 12:337-41.

lacono RP, Lonser RR, Mandybur G, Yamada S. Stimulation of the globus pallidus in Parkinson's Disease.
Br JNeurosurg 1995; 9:505-10.

Italian Parkinson Study Group. A multicenter Italian randomised study on early treatment of Parkinson
Disease: Comparison of L-dopa, L-deprenyl and dopaminoagonists. Study design and short term results.
Ital JNeurol Sci 1992; 13:735-9.

Jansen EN, Staal-Schreinemachers A, van der Sande JJ, Haas JA, Lakke JP. Parlodel SRO in Parkinson's
Disease: A double-blind randomized comparison of Parlodel standard and Parlodel SRO. Eur Neurol 1992;
32:318-20.

Kazumata K, Antonini A, Dhawan V, Moéller JR, Alterman RL, Kelly P, et al. Preoperative indicators of
clinical outcome following stereotaxic pallidotomy. Neurology 1997; 49:1083-90.

Kopyov O, Jacques D, Duma C, Buckwalter G, Kopyov A, Lieberman A, et al. Microelectrode-guided
posteroventral medial radiofrequency pallidotomy for Parkinson's Disease. J Neurosurg 1997; 87:52-9.
Kuhn W, Heye N, Muller T, Kraus P, Klotz P, Friedrich B, et al. The motor performance test seriesin

Parkinson's Disease isinfluenced by depression. JNeural Transm 1996; 103:349-54.

Kuhn W, Muller T, Gerlach M, Sofic E, Fuchs G, Heye N, et al. Depression in Parkinson's Disease:
Biogenic amines in CSF of "de novo" patients. JNeural Transm 1996; 103:1441-5.

Lacritz LH, Cullum CM, Frol AB, Dewey RB, Giller CA. Neuropsychological outcome following
unilateral stereotactic pallidotomy in intractable Parkinson's Disease. Brain Cogn 2000; 42:364-78.

Limousin P, Greene J, Pollak P, Rothwell J, Benabid AL, Frackowiak R. Changesin cerebral activity

292



38

39

40

41

42

43

45

46

47

48

49

50

51

52

53

pattern due to subthalamic nucleus or internal pallidum stimulation in Parkinson's Disease. Ann Neurol
1997; 42:283-91.

Lozano AM, Lang AE, Hutchison WD, Dostrovsky JO. Microel ectrode recording-guided posteroventral
pallidotomy in patients with Parkinson's Disease. Adv Neurol 1997; 74:167-74.

MacMahon DG, Sachdev D, Boddie HG, Ellis CJ, Kendal BR, Blackburn NA. A comparison of the effects
of controlled-release levodopa (Madopar CR) with conventional levodopain late Parkinson's Disease. J
Neurol Neurosurg Psychiatry 1990; 53:220-3.

Mannen T, Mizuno Y, lwataM, Goto |, Kanazawa |, KowaH, et al. A multi-center, double-blind study on
slow-release bromocriptine in the treatment of Parkinson's Disease. Neurology 1991; 41:1598-602.

Martinez-Martin P, Grandas F, Linazasoro G, Bravo JL. Conversion to controlled-release
|evodopa/carbidopa treatment and quality of life as measured by the Nottingham Health Profile. Neurologia
1999; 14:338-43.

Martinez-Martin P, Valldeoriola F, Molinuevo JL, Nobbe FA, Rumia J, TolosaE, et al. Pallidotomy and
quality of lifein patients with Parkinson's Disease: An early study. Mov Disord 2000; 15:65-70.

McManus DQ, Arvantis LA Kowalcyk BB. Quetiapine, anovel antipsychotic: Experience with elderly
patients with psychotic disorders. J Clin Psychiatry 1999; 60:292-8.

Meara J, Michelmore E, Hobson P. Use of the GDS-15 geriatric depression scale as a screening instrument
for depressive symptomatology in patients with Parkinson's Disease and their carers in the community. Age
Ageing 1999; 28:35-8.

Merello M, Nouzeilles M1, Kuzis G, Cammarota A, Sabe L, Betti O, et al. Unilateral radiofrequency lesion
versus electrostimulation of posteroventral pallidum: A prospective randomized comparison. Mov Disord
1999; 14:50-6.

Mizuno Y, Kondo T, Narabayashi H. Pergolide in the treatment of Parkinson's Disease. Neurology 1995;
45:513-21.

MyllylaVV, Jackson M, Larsen JP, Baas H. Efficacy and safety of tolcapone in levodopa-treated
Parkinson's disease patients with wearing-off phenomenon: A multicentre, double-blind, randomized,
placebo-controlled trial. Eur JNeurol 1997; 4:333-41.

Naimark D, Jackson E, Rockwell E, Jeste DV. Psychotic symptoms in Parkinson's Disease patients with
dementia. JAm Geriatr Soc 1996; 44:296-9.

Nasser JA, Confort Cl, Ferraz A, Bouza AA. Preliminary resultsin surgery of Parkinson's Disease. Arq
Neuropsiquiatr 1998; 56:533-9.

Neufeld MY, Rabey M, Orlov E, Korczyn AD. Electroencephalographic findings with low-dose clozapine
treatment in psychotic parkinsonian patients. Clin Neuropharmacol 1996; 19:81-6.

Nishiyama K, SugishitaM, Kurisaki H, Sakuta M. Reversible memory disturbance and intelligence
impairment induced by long-term anticholinergic therapy. Internal Medicine 1998; 37:514-8.

Ondo WG, Jankovic J, Lai EC, SankhlaC, Khan M, Ben-Arie L, et al. Assessment of motor function after
stereotactic pallidotomy. Neurology 1998; 50:266-70.

Parkinson Study Group. A multicenter randomized controlled trial of remacemide hydrochloride as

293



55

56

57

58

59

60

61

62

63

65

66

67

68

69

70

monotherapy for PD. Neurology 2000; 54:1583-8.

Parkinson Study Group. Safety and efficacy of pramipexolein early Parkinson's Disease. A randomized
dose-ranging study. JAMA 1997; 278:125-30.

Parkinson Study Group. Cerebrospina fluid homovanillic acid in the DATATOP study on Parkinson's
Disease. Arch Neurol 1995; 52:237-45.

Parkinson Study Group. A controlled trial of lazabemide (ro 19-6327) in levodopa-treated Parkinson's
Disease. Arch Neurol 1994; 51:342-7.

Parkinson Study Group. A controlled trial of lazabemide (ro19-6327) in untreated Parkinson's Disease.
Ann Neurol 1993; 33:350-6.

Persico AM. Parkinsonian patients report blunted subjective effects of methylphenidate. Exp Clin
Psychopharmacol 1998;6:54-63.

Pfeiffer RF, Hofman R. CQA 206-291 in Parkinson's Disease. Clin Neuropharmacol 1991; 14:170-8.

Pierelli F, Adipietro A, Soldati G, Fattapposta F, Pozzessere G, Scoppetta C. Low dosage clozapine effects
on L-dopainduced dyskinesias in parkinsonian patients. Acta Neurol Scand 1998; 97:295-9.

Pillon B, Ertle S, Deweer B, Sarazin M, Agid Y, Dubois B. Memory for spatial location is affected in
Parkinson's Disease. Neuropsychologia 1996; 34:77-85.

Piolti R, Appollonio I, Cocco E, Ferrarese C, FrattolaL, Rovati L, et al. Treatment of Parkinson's Disease
with proglumide, a CCK antagonist. Neurology 1991; 41:749-50.

Rascol O, Lees AJ, Senard JM, Pirtosek Z, Brefel C, Montastruc JL, et al. A placebo-controlled study of
ropinirole, anew D2 agonist, in the treatment of motor fluctuations of L-dopa-treated parkinsonian patients.
Adv Neurol 1996; 69:531-4.

Reber PJ, Squire LR. Intact learning of artificial grammars and intact category learning by patients with
Parkinson's Disease. Behav Neurosci 1999; 113:235-42.

Schelosky L, Benke T, Poewe WH. Effects of treatment with trihexyphenidyl on cognitive function in early
Parkinson's Disease. JNeural Transm Suppl 1991; 33:125-32.

Schneider JS, Roeltgen DP, Mancall EL, Chapas-Crilly J, Rothblat DS, Tatarian GT. Parkinson's Disease:
Improved function with GM 1 ganglioside treatment in a randomized placebo-controlled study. Neurology
1998; 50:1630-6.

Schneider JS, Roeltgen DP, Rothblat DS, Chapas-Crilly J, Seraydarian L, Rao J. GM1 ganglioside
treatment of Parkinson's Disease: An open pilot study of safety and efficacy. Neurology 1995; 45:1149-54.

Spieker S, Breit S, Klockgether T, Dichgans J. Tremorlytic activity of budipine in Parkinson's Disease. J
Neural Transm Suppl 1999; 56:165-72.

Spieker S, Eisebitt R, Breit S, Przuntek H, Muller D, Klockgether T, et al. Tremorlytic activity of budipine
in Parkinson's Disease. Clin Neuropharmacol 1999; 22:115-9.

Stebbins GT, Gabrieli JD, Masciari F, Monti L, Goetz CG. Delayed recognition memory in Parkinson's
Disease: A role for working memory. Neuropsychologia 1999; 37:503-10.

294



71

72

73

74

75

76

77

78

79

80

81

Strafella A, Ashby P, Lozano A, Lang AE. Pallidotomy increases cortical inhibition in Parkinson's Disease.
Can JNeurol Sci 1997; 24:133-6.

Temlett JA, Ming A, Saling M, Fritz VU, Blumenfeld A, Bilchik TR, et al. Adjunctive therapy with
bromocriptine in Parkinson's Disease. S Afr Med J 1990; 78:680-5.

Teresi JA, Albert SM, Holmes D, Mayeux R. Use of latent class analyses for the estimation of prevalence
of cognitive impairment, and signs of stroke and Parkinson's Disease among African-American elderly of
central Harlem: Results of the Harlem Aging Project. Neuroepidemiology 1999; 18:309-21.

The Tolcapone Study Group. Efficacy and tolerability of tolcapone compared with bromocriptinein
levodopa-treated parkinsonian patients. Mov Disord 1999; 14:38-44.

Thomas V, Reymann JM, Lieury A, Allain H. Assessment of procedural memory in Parkinson's Disease.
Prog Neuropsychopharmacol Biol Psychiatry 1996; 20:641-50.

Uitti RJ, Wharen RE, Turk MF, Lucas JA, Finton MJ, Graff-Radford NR, et a. Unilateral pallidotomy for
Parkinson's Disease: Comparison of outcome in younger versus older patients. Neurology 1997; 49:1072-7.

Uitti RJ, Wharen REJ, Turk MF. Efficacy of levodopa therapy on motor function after posteroventral
pallidotomy for Parkinson's Disease. Neurology 1998; 51:1755-7.

Venneri A, Nichelli P, Modonesi G, Malinari MA, Russo R, Sardini C. Impairment in dating and retrieving
remote events in patients with early Parkinson's Disease. J Neurol Neurosurg Psychiatry 1997; 62:410-3.

Vingerhoets G, Lannoo E, van der Linden C, Caemaert J, Vandewalle V, van den Abbeele D, et a.
Changesin quality of life following unilateral pallidal stimulation in Parkinson's Disease. J Psychosom Res
1999; 46:247-55.

Welsh MD, Dorflinger E, Chernik D, Waters C. IlIness impact and adjustment to Parkinson's Disease:
Before and after treatment with Tolcapone. Mov Disord 2000; 15:497-502.

Zipp F, Burklin F, Stecker K, Baas H, Fischer PA. Lamotriginein Parkinson's Disease: A double blind
study. JNeural Transm Park Dis Dement Sect 1995; 10:199-206.

Rejection Reason: Study populations not including Parkinson
Disease

Connor DJ, Salmon DP, Sandy TJ, Galasko D, Hansen LA, Thal LJ. Cognitive profiles of autopsy-
confirmed Lewy body variant vs pure Alzheimer Disease. Arch Neurol 1998; 55:994-1000.

Trenkwalder PR. STEPHY |l (Starnberg Study on Epidemiology of Parkinsonism and Hypertension). Clin
Cardiol 1998; 21:129-30.

295



Appendix J. Studies of Interest Excluded from
Database

A few studies did not meet inclusion criteria, but the consulting PD experts recommended
that they be mentioned in thisreview. These studies are discussed below, but were not extracted,
entered into the database, or included in the statistical analyses.

Pharmacological Treatment

The Parkinson Study Group conducted a 10-week, multicenter, double-blind RCT comparing
placebo with various doses of pramipexole as monotherapy in 264 patients with early PD.* The
trial did not meet the inclusion criteriafor this review, dueto its short duration; however, only
two studies of pramipexolein early PD areincluded in the database, and this study is mentioned
here for comparison. Pramipexole was well tolerated, and resulted in total UPDRS scores that
were significantly improved compared with placebo. Studies of longer duration are necessary to
confirm these favorable results.

A French, multicenter, open-label RCT compared tolcapone with bromocriptine in 146 PD
patients who experienced "wearing-off" or "on/off" fluctuations on L-dopa/PDI.> Asthetrial
lasted only eight weeks, it did not meet the inclusion criteriafor this review, but it isthe only
direct comparison of tolcapone and bromocriptine, and therefore deserves mention. After eight
weeks, patients in both groups had similar degrees of motor disability and "on/off" time.
Patients in the tol capone group were able to reduce their daily L-dopa dose more than were
patients in the bromocriptine group. The side effect profile varied between the two groups.
Studies of longer duration are necessary before conclusions can be made regarding a comparison
of the efficacy and safety of bromocriptine and tol capone.

Three double-blinded, placebo-controlled RCTs that were rejected because of insufficient
study duration were readdressed upon the recommendation of a TEP member. One was the
French selegiline multicenter trial (FSMT), a three-month study which showed that selegiline
was statistically superior to placebo in improving symptoms in patients with early PD.*> One
study reported that pergolide monotherapy had superior efficacy to placebo in athree-month
study of patients with early PD.* One six-week study of patients with "wearing-off"
phenomenon on L-dopa assessed different doses of tolcapone in addition to L-dopa.® The
addition of tolcapone reduced the "wearing-off" phenomenon. While al of these studies are
important, their short duration precludes our ability to statistically compare the results of these
studies to other studies in the database, and they remained in the "unaccepted studies" 1og.

A few studies have been performed using GM 1 ganglioside, a normal constituent of nerve
cell membranes, in human PD patients.®”® None of the studies met the criteria for acceptance for
this review; only one was an RCT, and the study duration was less than 24 weeks. The study is,
nevertheless, mentioned in this review, as GM 1 represents a new category of pharmacologic
treatment for PD that may receive further attention among researchers, although no studies
published after 1998 were found.

After an initial intravenous test dose of GM1 1000 mg or placebo, 48 patients with mild to
moderate PD were randomized to self-administered GM 1 100 mg or placebo subcutaneously
twice aday for 16 weeks.® Forty-five patients completed the study, and no withdrawals were
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related to the safety or efficacy of GM1. The main adverse events were injection site reaction,
including rash, erythema, or swelling, in ten GM 1 patients and one placebo patient, and insomnia
in five GM1 patients and two placebo patients. Twelve placebo patients and three GM 1 patients
complained of fatigue. The UPDRS motor scoresimproved a mean of 7.5 points after 16 weeks
of GM1, while remaining essentially unchanged in the placebo patients. Twenty-one patients
elected to continue to take GM 1 in an open-label extension of the RCT.” Eighteen of these 21
patients continued to have UPDRS motor scores better than baseline, while three had worse
scores. Patients who took GM 1 continuously for two years showed the greatest improvement
from their baseline UPDRS motor scores. Three patients who were followed after they
discontinued GM1 at the end of the double blind trial all developed worsening of their UPDRS
motor scores.

Anticholinergic Drugs

No trials of anticholinergic drugs met the inclusion criteriafor this systematic review. In
order to present the available information on this category of drugs, eight studies that were
rgjected for inclusion into the database but are pertinent to anticholinergic drugsin PD are
mentioned here. The most recent studies are discussed first.

A cross-sectional study of the prevalence of dementiain PD was performed on 70
consecutive PD outpatients at a clinic of auniversity hospital.’ Patients with dementia had
received anticholinergic drugs for significantly longer than patients who were not mentally
impaired, leading the authors to conclude that anticholinergic drugs should be avoided in PD
patients with cognitive decline.

One study tested the cognitive function of 13 patients with newly diagnosed PD, before and
after two weeks of treatment with trihexyphenidyl.*® No patients were demented at baseline, and
no significant change was seen in neuropsychological testing before and after the
trihexylphenidyl. Given the short duration of the trial and the lack of cognitive impairment at
baseline, it isdifficult to draw any conclusions from this study.

In aretrospective analysis of 113 PD patients at a movement disorder clinic, the memory
performance of patients taking anticholinergics was not significantly different from that of
patients on dopaminergic medications alone.* This observation held true for patients with early,
middle, or advanced disease. The presence of dementia at baseline was not reported, and may
confound these findings, as other studies have suggested that anticholinergics impair cognitive
function in patients who are already impaired at baseline.*

A study of 78 PD patients showed that patients with PD for > 3 years had memory
performance that was worse than controls, and patients on benzhexol had dosage-dependent
memory impairment compared to patients on L-dopa alone.”® The authors concluded that
memory isimpaired in PD, and benzhexol contributes to the memory decline.

Most studies of anticholinergics were published prior to 1990. In a placebo-controlled,
double-blind cross-over study published in 1981, 29 men with PD for one year, on stable doses
of L-dopa/PDI, were treated with 10 weeks of benztropine or placebo, followed by afive-week
washout period, then 10 weeks of the opposite treatment.** The authors reported that qualitative
and quantitative evaluations showed small but statistically significant improvements for rigidity,
finger tapping speed, and ADL for patients on benztropine, compared with patients on placebo.
No patients had dementia at baseline. Patients on benztropine had aten percent decrease in one
of the five cognitive measures tested, two patients complained of memory problems, poor
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concentration, irritability and confusion, and two patients experienced hallucinations. All
adverse effects were reportedly mild and reversible with decreasing the medication dose.
Interpretation of this study is limited by its short duration, the absence of results prior to cross-
over, and the difficulty in comparing their evaluations with today's UPDRS scores.

A study published in 1978 evaluated 20 patients with early PD who were taking
trihexyphenidyl.” L-dopa/PDI was openly added for eight weeks. All patientsimproved in
bradykinesia, tremor, rigidity, and disability scale. The authors concluded that adding L-
dopa/PDI to anticholinergics improves the therapeutic responsein PD. This study is mainly of
historic interest, as practitioners at that time were hesitant to use L-dopa, and were often treating
PD patients with anticholinergics alone.

A double-blinded RCT comparing L-dopa plus trihexyphenidyl to L-dopa plus placebo was
published in 1974.'® There was no significant difference between the two groups, indicating that
L-dopa alone was equivalent to L-dopa plus trihexyphenidyl.

The literature contains limited data regarding the efficacy and safety of anticholinergicsin
PD. Anticholinergics played an important role in the treatment of PD prior to the devel opment
of L-dopa, but their current roleis limited to young, cognitively intact PD patients who have
resting tremor as the predominant symptom.*’

Surgery

One study compared overall effects of unilateral vs. bilateral STN in patients with advanced
PD.* The study was not accepted into the database because no baseline data was reported on the
ten patientsin the study. They all underwent bilateral STN electrode implants, and the UPDRS
scores of nine patients were assessed six months postoperatively, off medication, with
stimulation off, on unilaterally, and on bilateraly. For all parameters measured, bilateral
stimulation resulted in the greatest improvement, although unilateral STN DBS aso led to
moderate improvement in all PD symptoms.

One study that was published too late to meet the inclusion criteriafor this systematic review
was an RCT comparing the outcomes of embryonic tissue transplantation to sham surgery.” The
active group consisted of 20 patients who underwent transplantation of human embryonic
mesencephalic tissue containing dopamine neurons into their putamens. A control group of
equal size underwent sham surgery, in which burr holes were drilled into their skulls, without
penetration of the dura. The mean subjective global rating scores reported by patients one year
after surgery were not significantly different between the two groups. The mean total UPDRS
"off" scores one year postoperatively improved in the transplantation group compared to the
control group, but the difference was not statistically significant (p=0.11). Patients< 60 in the
active group had significantly better UPDRS total, motor, rigidity, and bradykinesia scores than
patients in the sham surgery group. Patients > 60 in the active group showed mild, not
statistically significant improvement in UPDRS total scores, but no improvement in
bradykinesia. Tremor did not improve in either age group.

The transplanted embryonic dopamine neurons survived well, as evidenced by 18F-
fluorodopa PET scans in 19 transplant recipients, and autopsies in two transplant recipients who
died of causes unrelated to their surgeries. Five of the younger patients who initially responded
well to transplants developed severe, refractory dystoniaand dyskinesia after the first year after
transplantation. The researchers postulated that the transplanted embryonic dopamine neurons
were producing too much dopamine in these patients.
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Whilethe initial results of embryonic tissue transplantation appeared promising in the
younger patients, the development of late dystonia and dyskinesia clearly showed that this
procedure is not a panacea for PD patients.

Psychological

The PSY chosis and CL Ozapine in Parkinson'S Disease (PSY CLOPS) trial examined the
effects of clozapine on dopaminergic-induced psychosis.® Asthetria lasted only four weeks, it
did not meet the criteriafor acceptance into our database, however, the study is worthy of
mention due to the paucity of information on treatment of patients with antiparkinsonian drug-
induced psychosis. Sixty PD patients with hallucinations or delusions induced by
antiparkinsonian drugs were randomized to receive low-dose clozapine (n=30) or placebo
(n=30). Dosage wastitrated between 6.25 and 50 mg daily, depending on clinical response. In
the treatment of schizophrenia, clozapineis generally prescribed at a much higher dosage of 300
to 900 mg daily. Patients in the clozapine group showed improvement in all measures of
psychosis, and had no worsening of motor symptoms. There was a statistically significant
improvement in tremor in the patients in the clozapine group. During the four weeks of the trial,
one patient on clozapine developed leukopenia, and one discontinued clozapine due to sedation.
In an open-label extension of the trial, another patient developed leukopenia, and six patients
died. Theinvestigators did not believe that any of the deaths were related to clozapine use.
While these results are promising, RCTs of longer duration are needed, particularly to evaluate
adverse events.
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Appendix K. Acronyms in This Report

AAN = American Academy of Neurology

ACTH = adrenocorticotropic hormone

AD = Alzheimer's Dementia

ADL = activities of daily living

AEs = adverse events

AHRQ = Agency for Healthcare Research and Quality

ASHA = American Speech-Language-Hearing Association

BDI = Beck Depression Inventory

CAPIT = core assessment program for intracerebral transplantations

CAPSIT-PD = core assessment program for surgical interventional therapiesin
Parkinson's Disease

CBD = corticobasal degeneration

CBF = cerebral blood flow

COMT = catechol O-methyl transferase

CR = controlled release

CSF = cerebrospinal fluid

CT = computerized tomography

DA = dopamine agonist

DATATORP = deprenyl and tocopherol antioxidative therapy for Parkinson's Disease
DBS = deep brain stimulation

DEF = data extraction form

DLBD = diffuse Lewy body disease
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EMG = electromyogram

FSMT = French selegiline multicenter trial
GH = growth hormone

GPi = globus pallidus

H&Y = Hoehn & Y ahr Disability Scale
HVA = homovanillic acid

IBZM = *|-iodobenzamide

IPD = idiopathic Parkinson's Disease
ITT = intention to treat

L-dopa = levodopa

LFT =liver function tests

LDI = Leonard Davis Institute

LID = L-dopa-induced dyskinesia
LSVT = Lee Silverman Voice Treatment
MAOB = monoamine oxidase B

MRI = magnetic resonance imaging
MSA = multiple system atrophy

MT = music therapy

NHP = Nottingham Health Profile
NMR = nuclear magnetic resonance
NPV = negative predictive value

NRCT = non-randomized controlled trial

NUDS = Northwestern University Disability Score
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ODT = odor discrimination test

OIT = odor identification test

OPT = orofacia physiotherapeutic treatment
OT = occupationa therapy

PBL - peripheral blood lymphocyte

PD = Parkinson's Disease

PDI = peripheral decarboxylase inhibitor

PET = positron emission tomography

PIGD = postural instability and gait disturbance
PMT = premotor time

PPV = positive predictive value

PRL = prolactin

PROPATH = a patient education and health promotion program
PSP = progressive supranuclear palsy

PSY CLOPS = psychosis and clozapine in Parkinson's Disease
PT = physical therapy

QC = quality control

QoL = quality of life

RAS = rhythmic auditory stimulation

RCT = randomized controlled trial

ROC = receiver operating characteristic

ROI =region of interest

S& E = Schwab and England scale
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SLI = somatostatin-like immunoreactivity

SPECT = single photon emission computed tomography
SPM = statistical parametric mapping

SSRI = selectove serotonin reuptake inhibitor

STN = subthalamic nucleus

TCCS = transcranial color-coded real-time sonography
TEP = technical expert panel

TMS = transcranial magnetic stimulation

TOO = task order officer

UCS = uncontrolled case series

UPDRS = Unified Parkinson Disease Rating Scale
UPSIT = University of Pennsylvania Smell Identification Test
VEP = visua evoked potentials

WRS = Webster Rating Scale

XS = cross sectional
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