
The Qanajdian SMedical oAssociatUm Journal
Ce Journal de VAssociation medicale canadienne^
March 20,1971/Volume 104, Number 6

Treatment of Parkinson's disease with L-dopa:
A current appraisal

OSCAR KOFMAN, M.D., F.R.C.P.[c], F.A.C.P., TorontO

Summary: Interest in h-dopa therapy for Parkinson's disease has been
considerably enhanced since the recent release of this drug to all medical
practitioners. Our experience in the use of h-dopa in 83 patients who have been
treated during thepast 22 months is presented to provide a practical approach
to the administration of L-dopa. Many parkinsonian patients can be treated
advantageously on an outpatient basis without the needfor initial hospitaliza¬
tion. Some ofthe common side effects of h-dopa administration can be averted
or controlled by a cautious andslow build-up to the optimal dosage level. In the
majority (78%) ofparkinsonian patients who had been carefully selectedfor
treatment the drug had a beneficial effect on akinesia and rigidity. In the
remainder, therapy had to be discontinued because of undesirable side effects
or a limited response.

The object of this paper is to provide
useful and practical guidance in the
administration of L-dopa (l-3, 4-
dihydroxyphenylalanine) for the
treatment of Parkinson's disease. Int¬
erest in L-dopa therapy has been con¬

siderably enhanced following the re¬

cent release of this drug for use by all
medical practitioners. Previously it
had been restricted in Canada to three
special investigators who had permis¬
sion to carry out specific observations
on L-dopa therapy in a limited num¬

ber of parkinsonian patients. It is
already evident that since the drug is
now available on a commercial and
unrestricted basis, many physicians
are anxious to acquire confidence and
experience in its administration. This
should be possible after an initial

OSCAR KOFMAN, M.D., F.R.C.P.[c], F.A.C.P., Assistant
Professor, Department of Medicine, University of
Toronto, and Senior Staff Physician, Department of
Medicine (Neurology), New Mount Sinai Hospital,
Toronto.
Reprint requests to: Dr. O. Kofman, Suite 608, 99
Avenue Road, Toronto 180, Ontario.

consultation and possibly a follow-up
discussion with a specialist ex¬

perienced in this field. It is anticipat¬
ed that in a short time L-dopa will be
the most commonly used drug in the
treatment of Parkinson's disease. It is
likely to be given in various combina¬
tions with other previously known
forms of therapy.

Within the past three years, L-dopa
therapy has been the subject of sever¬

al extensive reviews by investigators
in various parts of the world.1"6 The
preliminary studies in both animals
and humans date back to 19577 and
the first clinical trials to 19608 and
1961.910 The latter were limited in
scope and produced a few conflicting
reports about the effectiveness of the
drug.11 Although Birkmayer and
Hornykiewicz,9 as well as Barbeau,
Murphy and Sourkes,10 had carried
out encouraging clinical tests with
L-dopa during the early 1960's, it was
not until 1967, following the report of
Cotzias, Van Woert and Schiffer1 on

16 patients treated with d, L-dopa,
that the medical world began to ap-
preciate the potential implications of
this form of therapy in parkinsonian
patients. Subsequently a number of
studies of increasingly large groups
have satisfactorily demonstrated the
advantages and limitations of this
form of treatment. In addition there
have been reports describing some of
its associated problems. There is con¬
siderable evidence in both humans
and animals to indicate that the cell
loss in the substantia nigra in patients
with Parkinson's disease is primarily
responsible for the deficiency of do¬
pamine. It is presumed that a specific
deficiency of striatal dopamine is in
turn related to the symptoms and
signs of Parkinson's disease. L-dopa
is capable of crossing the blood-brain
barrier and subsequently, by means of
decarboxylase, is converted into the
active substance dopamine (Fig. 1).
Both experimental and clinical stu¬
dies have suggested that the depletion
of dopamine can be corrected by the
administration of L-dopa either orally
or intravenously. In addition, with the
collaboration of Hornykiewicz,12 we

ourselves have evaluated the levels of
homovanillic acid (the main break¬
down product of dopamine) in the
cerebrospinal fluid of patients before
and after the administration of oral
L-dopa. Bernheimer, Birkmayer and
Hornykiewicz13 had previously shown
in postmortem studies that there was

a pronounced decrease in the concen¬
tration of homovanillic acid (HVA)
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in the substantia nigra and striatum
of patients with Parkinson's disease.
Furthermore, they demonstrated a

substantial decrease in HVA in the
cerebrospinal fluid of parkinsonian
patients. This decrease was con¬

firmed in the 15 of our patients in
whom the HVA in the cerebrospinal
fluid was determined. In each case the
administration of L-dopa was as¬

sociated with a pronounced rise in the
HVA level which amounted to 10 to
50 times the initial level. This evi¬
dence suggested that there had been
an increased perfusion of the brain
tissue by homovanillic acid (and pre¬
sumably dopamine) following L-dopa
administration. Similar increases in
CSF homovanillic acid levels have
been reported by several authors since
our unreported observations in early
1969.
Until recently L-dopa has been cau-

tiously administered under specific
investigational circumstances. It has
been the general impression that
treatment with this drug is associated
with considerable risk, and for this
reason very close supervision in a

special hospital setting has been re¬

quired. It is now our opinion that the
cautious administration of L-dopa
can be initiated and continued in
many patients on an outpatient basis
without recourse to hospital. Careful
clinical observation, as well as labora¬
tory studies, will, of course, still be
required. Moreover, a number of pa¬
tients will still have to be admitted to
hospital in view ofthe severity oftheir
disability as well as the existence of
other potentially complicating fac¬
tors.
Our program was instituted over

two years ago, in November 1968,
and since then we have personally
observed over 100 patients receiving
L-dopa therapy. In the first group of
20 patients, treatment was started
while they were under close surveil¬
lance in hospital for a period of four
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FIG. 1.Metabolism of dopamine.

to 16 weeks. In the last 15 months this
has proved unnecessary, and the ma¬
jority ofthe additional 80 patients we
have treated have had therapy in¬
stituted entirely on an outpatient ba¬
sis. It is to be noted, however, that
about one-third of these 80 patients
have been started on L-dopa while in
hospital owing to a variety of medical
and social reasons unrelated to the
treatment itself. These have included
severe disability and immobilization,
as well as conditions such as hyper¬
tension, previous cardiac disease,
etc, which have warranted particu¬
larly close supervision. In addition,
many patients who have been referred
from long distances have been treated
in hospital; it has also been possible to
manage some of these as outpatients.
Our institution and management of

L-dopa treatment on an outpatient
basis is not original, as this method
had been used by the Miami group
and by the Cornell group under the
care of McDowell et al.6 The advan¬
tages of outpatient therapy in terms
of hospital usage, social and psycho¬
logical adjustment, and the evalua¬
tion of drug effect in a normal non-

hospital setting are obvious. In addi¬
tion, more patients have had therapy
available without prolonged and un¬

necessary delay in hospital admis¬
sion. These factors will become in¬
creasingly important as the drug be¬
comes more widely used.
Therapy should begin only after

patients have had careful assessment
in terms ofthe nature and seriousness
of the disease. Blood pressure levels
should be determined with the patient
lying down and standing up. A gener¬
al mental assessment should be made
to rule out possible organic or

psychotic factors. Pretreatment stu¬
dies should include ECG, EEG, blood
investigation (hemoglobin, leukocyte
count, hematocrit, sedimentation
rate, blood smear), biochemical tests
(blood urea nitrogen, SGOT, SGPT,
bilirubin, alkaline phosphatase, urie
acid, blood sugar, Coombs' test) and
urinalysis. It is particularly impor¬
tant to establish a base line for these
laboratory tests because occasionally
some of them appear to have been
influenced by the administration of
L-dopa.
Selection ofpatients
Patients who have indisputable evi¬
dence of Parkinson's disease without
other disabling disease are to be con¬

sidered for L-dopa treatment. The
akinetic factor, i.e. the inability to

initiate voluntary movements, is most
likely to respond. Rigidity is affected
favourably, and tremor may be in¬
fluenced either beneficially or ad-
versely. The severity of the disease
appears to affect the result. Patients
who have minimal evidence of Par¬
kinson's disease are not really L-dopa
candidates at this stage of our knowl¬
edge and experience. Only patients
who have moderate or advanced dis¬
ability should be considered for this
form of treatment. It is conceivable
that at some time in the future the
slighter manifestations may be treat¬
ed also with L-dopa, on the theoretical
basis that such treatment will prevent
progress ofthe disease. This has so far
not been proved, although some of
our clinical observations would sup¬
port this contention; we have not
observed advance of the disease in
patients who are receiving and tole-
rating L-dopa therapy. However, one

is not at present justified in treating
early parkinsonian cases with L-dopa
in view of its known side effects.
L-dopa is not warranted in patients
whose primary disability is tremor,
with little bradykinesia or rigidity,
although there have been a few excep-
tions to this dictum. In some ad¬
vanced cases of the disease the re¬

sponse to L-dopa therapy may be
minimal. This has been attributed to a
presumed extreme degree of dopa¬
mine depletion. However, this obser¬
vation is by no means a general indi¬
cation to withhold therapy.

Generally speaking, age is not an

important factor in the selection of
patients. Our series includes one pa¬
tient aged 16 years. This is of particu¬
lar interest in view of the rarity of
juvenile Parkinson's disease without
evidence of previous encephalitis.
This patient showed typical features
of moderately advanced Parkinson's
disease with akinesia, rigidity and
tremor. There was an overall distinct-
ly favourable response to L-dopa giv¬
en in a daily dosage of 4.5 g. The
cause ofthe parkinsonian state in this
lad is not yet clear but may be related
to previous treatment of leukemia
with methotrexate. A more detailed
case report of this patient will be
published shortly by Dr. B. Laski.

Several patients were in the fifth
decade and two were in the ninth; the
average age was 62 years. Younger
patients have an advantage in that
they may have increased tolerance for
L-dopa. There is some evidence that
patients with post-encephalitic par-
kinsonism do not respond as favour-
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ably as those with idiopathic Parkin¬
son's disease. The effect of L-dopa
may be less in drug-induced forms of
the disease; with rare exceptions these
patients will improve when the causa-
tive agent, e.g. phenothiazine, reser¬

pine, is discontinued.
Patients with severe cardiac, hepat¬

ic or cerebrovascular disease should
not receive L-dopa. Active peptic ul¬
cer is also a contraindication because
of the gastrointestinal irritation that
can ensue. Patients who have a tend¬
ency to psychosis generally tolerate
the medication poorly, and some¬
times L-dopa enhances the manifesta¬
tions of these underlying mental dis¬
orders. Patients with marked de-
mentia generally respond unfavour-
ably. Diabetic patients can be treated
satisfactorily but require close super¬
vision. Moderate hypertension is not
a contraindication; indeed, L-dopa
may have a beneficial effect, since it is
known sometimes to produce hypo¬
tension, although occasionally a hy¬
pertensive episode has been noted.

Methods
There are many ways of instituting
treatment with L-dopa, and the vari¬
ous series that have been reported to
date lack uniformity. The 250-mg.
capsule or tablet is the most practical
for both the initial and continued
treatment. Larodopa (Roche) is pre-
sently being produced only as a
scored 500-mg. tablet, twice the dos¬
age used in most investigational ser¬

ies, so that half-tablet dosage is neces¬
sary.
When the patient is hospitalized,

dosage can be increased rapidly, from
250 mg. on the first day, given im¬
mediately after breakfast, with incre¬
ments of 250 mg. daily within the
limit of the patient's tolerance. This
means that within a 20-day period the
patient will reach a level of approxi¬
mately 5 g. daily (five 250-mg. cap¬
sules or tablets four times daily, gen¬
erally taken immediately after meals
and at bedtime). The medication
should be taken with food at all times
because it frequently tends to produce
nausea or vomiting.

If the patient shows intolerance by
lack of appetite, nausea, vomiting or
other possible side effects, the dosage
is lowered or else is maintained and
the increments are delayed. This is a
matter where variation is optional.
Generally a level of 3 to 5 g. can be
reached without too much difficulty,
but some patients develop trou-
blesome side effects at much lower

levels (1 to 2 g. daily). The usual
maintenance level is 3 to 5 g. per day,
but sometimes as little as 1.5 to 2 g.
daily will produce a favourable re¬

sponse. At times it is advantageous to
administer the drug in divided doses
five to six times daily to prevent some
of the adverse effects, particularly
nausea. While in hospital, blood pres¬
sure levels should be taken twice daily
and biochemical studies should be
repeated once a week.
On an outpatient basis the adminis¬

tration of L-dopa should be more

cautious, and we have found that 250
mg. on the first day with a 250-mg.
increase every three days to a max¬
imum of approximately 20 capsules
(5 g.) or occasionally more, is the
most satisfactory. This dosage has
averted most ofthe known side effects
although nausea and loss of appetite
still may occur. The patient is
watched carefully at repeat visits in
one, three, six, 10 and 14 weeks, and
the dosage level can be adjusted ac¬

cording to tolerance. The laboratory
tests, blood pressure, etc. are taken at
each visit.

Other drugs that have been useful
in Parkinson's disease (anticholiner¬
gic agents, antihistamines, etc.) can
be continued in conjunction with l-

dopa therapy and the combination
has proved to have considerable ad¬
vantage for prolonged periods. At a
later stage in treatment one may con¬
sider cautiously reducing or discon¬
tinuing the other medications. L-dopa
should not be administered along
with monoamine oxidase inhibitors
because of a potential and unpredict-
able hypertensive reaction. Other an¬

tidepressants do not have this effect,
but tricyclic antidepressants, i.e. imi¬
pramine (Tofranil) and ampheta¬
mines, should be used only with cau¬
tion. Patients receiving L-dopa thera¬
py should not take vitamin products
that contain pyridoxine (vitamin B6)
as this can detract from the beneficial
effects. Phenothiazines, rauwolfia
alkaloids (reserpine) and butyro-
phones (haloperidol) which are
known to produce parkinsonian fea¬
tures are potentially antagonistic to
L-dopa and should not be used in
combination therapy.
Results
The results of treatment with L-dopa
in our patients are essentially similar
to those of several ofthe more favour¬
able series that have been reported
during the past 18 months.2"6 Of our

group of 100 patients, 83 have had

treatment and observation for a peri¬
od ofthree to 22 months, which can be
considered adequate for assessment.
(The results in the other 17 treated
patients cannot be properly evaluated
at this early stage.) In 64 patients
(78%) the degree of clinical improve¬
ment justifies the continued use of
L-dopa therapy. This implies a subjec¬
tive and objective total functional im¬
provement of 30% or more with refer¬
ence to akinesia, rigidity and, occa¬

sionally, tremor (Table I). It is well
known that not all of these features
are necessarily improved; the least
predictable is tremor, although at
times this has been strikingly re¬
duced. There may be some improve¬
ment of the mask-like facies, seborr-
hea, and sometimes sialorrhea, but
these responses are less dramatic than
the more striking effect of L-dopa
therapy on akinesia and rigidity. The
benefit to post-thalamotomy patients
was comparable to the response ofthe
unoperated group. It is to be noted
that L-dopa was discontinued in 19
patients (22%) because of failure of
response or inadequate response, or
because of serious or intractable side
effects.

All of the patients who have re¬

sponded favourably to L-dopa thera¬
py have achieved an obviously in¬
creased independence in terms of
their self-care and social adjustment.
Several who had been essentially
chronic bed patients were able to
move about independently and im¬
proved to a degree which allowed
their discharge from chronic hospital
or nursing home and their return to
relatively independent home facili¬
ties. Many have been able to under-
take household responsibilities, such
as cooking and gardening, which pre¬
viously had been beyond their capaci¬
ty. Several patients who had been
markedly restricted in their work ac¬

tivity have been able to improve their
efficiency, sometimes to a striking
degree. Three patients have been able
to participate in active sports, such as
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tennis and golf, from which they had
earlier been compelled to withdraw.
One improved patient was faced with
the problem of returning to work
after seven years of financial support
from a total disability pension.

Complications
Adverse reactions are common and
are listed in Table II. It is to be noted
that loss of appetite, nausea and vom¬
iting are the commonest undesirable
manifestations and can be satisfac-
torily dealt with only by dosage re¬
duction or by the more frequent ad¬
ministration of smaller quantities of
L-dopa. Generally we have not found
specific diets, antacids or anti-
nauseants of significant value, al¬
though at times dimenhydrinate
(Gravol) or cyclazine (Marzine) 50
mg. prior to L-dopa administration
may be of limited benefit. One patient
developed recurrent vomiting after
ingesting a single capsule of L-dopa;
the same reaction followed rectal ad¬
ministration of the drug and its use
had to be abandoned.

TABLE n
Common side effects of L-dopa

(83 patients)
Side effects No. %
Nausea, vomiting, anorexia. 32 40
Involuntary movements- 28 34
Psychic changes. 1012
Hypotension. 5 6
Cardiac irregularities. 34

The problem of associated involun¬
tary movements is of major impor¬
tance and occurs in approximately
one-third of the patients treated with
L-dopa. The involuntary movements
are entirely dose-dependent and will
generally subside after reduction of
dosage although their disappearance
may be delayed. Sometimes they are

incapacitating and unpleasant, and
may distress the relatives as well as
the patient. Frequently they take a
bizarre form such as facial and tongue
dystonia, spasms, irregular breathing
patterns, and various combinations
and forms of chorea, dystonia and
dyskinesia affecting the extremities.
We have attempted to counteract
these involuntary movements by the
use of trifluoperazine (Stelazine) or

methyldopa (Aldomet)14 which, in
theory, should act as an antagonist to
L-dopa, but our observations suggest
that when these drugs are helpful, the
improvement is at the expense of
some of the beneficial effects of l-

dopa. There was a distinct impression
that in a small number of patients the
involuntary movements were con¬
trolled by these additional agents
without prejudice to the relief con¬
ferred by L-dopa, but this was by no
means the rule. Certainly, further
study in this respect is warranted.
Sometimes it is necessary to reduce
the dosage markedly (from 4 g. to 2 g.
daily) before the movement disorder
ceases, and then one can gradually
increase the medication to a level of
approximately 3 g. without their re¬
currence. The individual tolerance
varies considerably and requires close
personal adjustment, as the rules are
not absolute with the general excep¬
tion of relative dose-dependency in
each individual. Not infrequently the
dyskinesia may not appear until
treatment has continued at an appar¬
ent optimum dosage for a period of
two months or longer.
The emotional and mental effects

may prove to be a source of consider¬
able concern. There may be agitation,
insomnia, confusion, depression, hal¬
lucinations, paranoia, psychotic epi¬
sodes, euphoria and even suicidal ten-
dencies. If any of these features al¬
ready exist or are latent they may be
enhanced during L-dopa therapy. Pa¬
tients who develop these disorders
may prove to be unsatisfactory candi¬
dates for continued L-dopa therapy.
Patients who have gross EEG irregu¬
larities often prove to have a limited
tolerance for L-dopa. A small minori-
ty of patients have a very definite
increase in libido while receiving l-

dopa. In our series, two female pa¬
tients and one male patient were
aware of such changes. In the majori¬
ty of patients with Parkinson's dis¬
ease, sexual function has ceased for a

prolonged period and their state in
this regard is generally not altered by
L-dopa therapy.
A variety of biochemical abnor¬

malities have been observed during
L-dopa administration, but with the
rare exception these do not have clini¬
cal manifestations and are reversible
spontaneously during continued
therapy or upon reduction of dosage.
In our experience, elevations ofserum
urie acid and alkaline phosphatase
are occasionally seen. Elevations of
SGOT, blood urea nitrogen and bili¬
rubin and a positive direct Coombs'
test are less common. One patient had
a rise in BSP excretion to 30% in
conjunction with an elevation of
SGOT and alkaline phosphatase;
however, these liver function tests re¬

turned to normal shortly after discon¬
tinuing L-dopa. A liver biopsy was
taken by means of peritoneoscopy
shortly after the drug was stopped.
The gross appearance of the liver
suggested a subacute form of hepati¬
tis and the presence of fibrin on the
surface that the process was a recent
one. The histology revealed mild fatty
metamorphosis.

Occasional hypotensive episodes
with a decrease in both systolic and
diastolic pressures of at least 20 mm.
Hg have been noted. Although gener¬
ally these are asymptomatic, they
may be associated with clinical ma¬
nifestations. If the patient complains
of lightheadedness or dizzy spells, one
must be careful to check for postural
hypotension as this may account for
such symptoms. In these cases dosage
reduction is essential. If a hypotensive
state is produced, there is the theoreti¬
cal possibility that coronary or cere¬
bral artery thrombosis may be in¬
duced, although such occurrences
have been rare. One of our patients
who had been treated with L-dopa for
over one year developed coronary
thrombosis without apparent hypo¬
tension; following recovery from the
acute phase he has been able to con¬
tinue effective L-dopa therapy on a

slightly reduced level. Another pa¬
tient developed acute coronary artery
insufficiency shortly after taking a

single capsule of L-dopa (250 mg.);
hypotension was not detected but
may have been transient. L-dopa
therapy was not continued following
this episode.
Discussion
It is apparent that L-dopa therapy is
often remarkably effective and has
resulted in a high degree of objective
and subjective improvement in the
majority of patients with Parkinson's
disease who have significant akinesia
and rigidity. The variation in re¬

sponse to therapy is considerable.
Treatment is generally more effective
in patients who have not reached the
advanced stages of the disease. Some
patients who have been totally disa¬
bled have returned to useful activity
beyond one's most fanciful dreams.
This, unfortunately, is not always the
situation. Other cases have been
somewhat disappointing in spite of
the fact that the dosage levels have
been increased to 6 or 7 g. daily over a

prolonged period of several months.
In some patients the degree of im¬
provement is not sufficient to warrant
continued treatment, particularly if
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there are any undesirable side effects
such as nausea, loss of appetite, etc.
In these circumstances L-dopa can be
discontinued and then a decision may
be reached as to whether the treat-
ment was of any real value. There
seems to be little harm in stopping the
drug rather abruptly, and it can
subsequently be slowly reinstituted.
General surgical procedures can be
carried out during L-dopa therapy
without increased risk. The dosage
level should not be changed and the
medication omitted only immediately
before and after the operation. The
anesthetist should pay particular at-
tention to the blood pressure levels.
Tolerance to L-dopa does not seem to
be induced by prolonged usage or by
re-administration of the drug. After a
period of treatment the dosage will
sometimes have to be increased to
obtain the full beneficial effects that
had been noted previously from a
smaller dosage. On the other hand,
one can sometimes reduce the dosage
below the optimal level that had been
required previously. One cannot real-
ly establish the optimal dosage until
the patient has been on treatment for
at least three to four months. We have
had several patients in whom a favour-
able response was anticipated judg-
ing from the usual criteria for selec-
tion, but, in effect, few or no benefi-
cial results were observed, even in
cases of overt akinesia and rigidity.
The explanation for this is not forth-
coming, but this relatively small
group of patients must be recognized.

Barbeau5 has claimed that
R04-4602, an experimental decar-
boxylase inhibitor which can be used
to advantage in parkinsonian patients
in conjunction with much smaller
quantities of L-dopa, has reduced
some of the peripheral side effects
such as nausea, vomiting and hypo-
tension. The toxicity of this substance
is being investigated and it is not
available for general use.

Since the predominant beneficial
effects of L-dopa are related to
akinesia and rigidity, one might theo-
rize that thalamotomy which primar-
ily reduces tremor would be usefully
combined with L-dopa administration
in some patients. From our limited
experience we have established a firm
conclusion that no patient should
have a thalamotomy performed be-
fore there has been a more prolonged
assessment of L-dopa. Cooper15 has
stated that many patients referred to
him for surgical treatment of Parkin-
son's disease have been found to re-

spond extremely well to L-dopa.
When they are offered operation for
appreciable residual tremor, they will
frequently decline because the tremor
is no longer the handicap that it was
prior to L-dopa therapy. This is pre-
sumably because of the beneficial ef-
fects on muscle tone and rigidity, and
the consequent improvement of limb
function in spite of the residual trem-
or. Some of these features warrant
further observation before permanent
conclusions can be drawn.

There appears to be no improve-
ment in the mental status of patients
with senile or pre-senile dementia
who have received L-dopa therapy
primarily for their parkinsonism. We
have treated two patients with pro-
gressive supranuclear palsy with L-
dopa and in neither case was there the
satisfactory response occasionally re-
ported in the literature.16

Conclusions
L-dopa therapy has proved to be the
most useful medication available to
date for the treatment of Parkinson's
disease; it is of particular benefit for
the akinesia and rigidity of the condi-
tion. Many patients can be treated
entirely on an outpatient basis.
There is considerable variation in

the response to L-dopa, but generally
a level of 4 to 6 g. daily is useful
although at times we have found that
as little as 1 to 3 g. is satisfactory. Its
combination with other drugs hither-
to employed in parkinsonism has
proved to be most useful and is better
than the administration of L-dopa
alone.

Side effects, particularly gastroin-
testinal upset and involuntary muscu-
lar movements (dyskinesia), occur in
over 50% of the treated patients. The
majority of these are reversible and
dose-dependent. Careful individual
adjustment of dosage is required in
order to prevent or alleviate these
undesirable features.
The cautious and slow build-up of

dosage level is preferred, as this will
frequently avoid some of the known
side effects and allow the patient to
take levels of the medication that
would not be tolerated if the amount
were rapidly increased. Careful fol-
low-up at repeated intervals is essen-
tial and includes the recording of
blood pressure and performance of
biochemical tests.

It is our expectation that L-dopa
therapy will prove to be the most
commonly used drug in the treatment
of Parkinson's disease. Facility in the

use of this medication will develop
with time and experience, although
constant caution must be exercised in
view of the known side effects. It is
probable that a satisfactory means
will be found of preventing these side
effects by combining L-dopa with oth-
er therapy.

It is conceivable that in the future
all patients with Parkinson's disease,
even at an early phase, will be treated
with L-dopa on the theoretical basis
that this will prevent further develop-
ment of the disease. At present such a
conclusion is unjustified and early
cases are generally not considered for
L-dopa therapy.

Resume
Le traitement au L-dopa de Ia maladie de
Parkinson. evaluaiion rkente
L'int.r.t dui-dopa comme traitement de
la maladie de Parkinson s'est consid.ra-
blement accru depuis que ce m.dica-
ment est A la port.e de tous les m.decins
praticiens. Nous pr.sentons ici notre ex-
p.rience personnelle avec ce produit dans
83 cas qui ont . trait.s au cours des 22
derniers mois, dans l'espoir que ceci pour-
ra constituer un guide pratique de son
administration. Grace au L-dOpa, nombre
de parkinsoniens prevent &re trait.s fa-
cilement en service externe sans qu'il soit
n.cessaire de les hospitaliser au pr.alable.
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Mount Sinai Hospital, Toronto, and his par-
ticular indebtedness to Drs. B. Berris, S. Stark-
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and P. Carlen, as well as to the staff of the
Department of Physiotherapy, and to Mr. T.
McNab (pharmacist). Dr. 0. Hornykiewicz
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