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SUMMARY OF TREATMENT OF PARKINSONS DISEASE

 Either L-dopa or a dopamine agonist can be used initially for patients who require symptomatic therapy [39,40,73].

· L-dopa is the most effective symptomatic therapy for Parkinson's disease and should be introduced when job performance or activities of daily living are compromised. However, it is associated with a higher risk of dyskinesia than the dopamine agonists. There does not appear to be a benefit of initiating treatment with sustained release levodopa compared with the immediate release preparation, and the former may limit the ability to follow the initial response to therapy. As a result, it is recommended that therapy be initiated with an immediate release preparation with a subsequent switch to sustained release if desired.

· The dopamine agonists are a very useful group of drugs that may be used either as monotherapy in early Parkinson's disease or in combination with other antiparkinsonian drugs for treatment of more advanced disease. They are ineffective in patients who show no response to L-dopa. They possibly delay initiation of L-dopa therapy and the subsequent appearance of L-dopa dyskinesias and motor fluctuations, but at the risk of slightly less efficacy and increased adverse effects [46,48].

It may be reasonable to initiate therapy with a dopamine agonist in younger patients with Parkinson's disease, and with L-dopa in the elderly.

Anticholinergic drugs should be reserved for younger patients in whom tremor is the predominant problem. Their use in older or demented individuals and those without tremor is strongly discouraged. Amantadine is a relatively weak antiparkinsonian drug with low toxicity that is most useful in patients with mild Parkinson's disease.

The value of selegiline for neuroprotection is unclear, but unlikely to be of significant benefit [73]. Selegiline has mild symptomatic benefit, and may be used in patients with early Parkinson's disease [20,73].
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INTRODUCTION — As many as 50 percent of patients on L-dopa for five years experience motor fluctuations and dyskinesias [1]. These symptoms are especially common in patients with young-onset Parkinson's disease (eg, under the age of 50); they are unique to L-dopa and are not produced by the other antiparkinson drugs. (See "Treatment of Parkinson's disease").

Patients typically experience a smooth and even response to the early stages of L-dopa treatment. As the disease advances, however, the effect of L-dopa begins to wear off approximately four hours after each dose, leaving patients anticipating the need for their next dose. This phenomenon may be explained by the observation that dopamine nerve terminals are able to store and release dopamine early in the course of disease but, with more advanced disease and increasing degeneration of dopamine terminals, the concentration of dopamine in the basal ganglia is much more dependent upon plasma L-dopa levels.

Motor fluctuations are alterations between periods of being "on," during which the patient enjoys a good response to medication, and being "off" during which the patient experiences symptoms of their underlying parkinsonism. Dyskinesias are abnormal involuntary movements which are usually choreic or dystonic but, when more severe, may be ballistic or myoclonic. Dyskinesias usually appear when the patient is "on," although occasionally occur in the form of painful dystonias when the patient is "off."

The management of patients with more advanced disease who are experiencing these motor complications is reviewed here. The general approach to therapy of this disorder is discussed separately. (See "Treatment of Parkinson's disease").

WEARING OFF PHENOMENON — Patients with advanced Parkinson's disease begin to be aware of a wearing off or end-of-dose effect less than four hours following a dose of L-dopa.

Alteration of L-dopa dosing — Wearing off can initially be managed by increasing the dose of L-dopa if the patient is not having side effects and is on a relatively low dose of medication. However, increasing the dose often increases side effects without effectively increasing the dose duration.

Shortening the interdose interval while administering lower doses is usually a more effective approach. However, it is often difficult to titrate the dose precisely, and some patients begin to exhibit an "all or none" response whereby individual lower doses produce no evident clinical response. Liquid Sinemet is occasionally used for patients in whom titration of the dose and dose interval using tablets is difficult, although this is not typically practical since Sinemet is not soluble in water and a commercial preparation of liquid Sinemet is not available. Instructions for preparation of a daily supply of liquid Sinemet are available, but use of this approach is best left to the specialist [2].

Sustained release L-dopa preparations (eg, Sinemet CR) are often useful in the early stages of the wearing off phenomenon and may add up to 90 minutes to L-dopa's duration of effect [3]. Sinemet CR is less well absorbed than immediate release Sinemet; thus, a dose increase of approximately 30 percent may be required to achieve the same clinical response.

Addition of a second drug — Addition of a second drug is indicated if the adjustments cited above are not successful (show table 1).

  Dopamine agonists — Dopamine agonists are commonly used to reduce the amount of "off" time in patients with advanced Parkinson's disease and may also allow for the dose of L-dopa to be reduced [4,5]. The drugs currently approved by the United States Food and Drug Administration include bromocriptine (Parlodel), pergolide (Permax), pramipexole (Mirapex), and ropinirole (Requip). Studies comparing the efficacy of various dopamine agonists have found either no significant difference or only mild superiority of one agent over another [6-10].

The dopamine agonist apomorphine administered subcutaneously is available in Europe and Canada for use as rapid onset rescue therapy when patients suddenly turn "off" [11]. In a randomized, double-blind, placebo-controlled study of 29 patients with advanced Parkinson's disease and two hours or more of off time despite aggressive oral therapy, administration of subcutaneous apomorphine (2 to 10 mg) resulted in successful abortion of off-state events following 95 percent of injections compared with 23 percent receiving placebo injection [12].

  Catechol-O-methyl transferase inhibitors — COMT inhibitors such as tolcapone (Tasmar) and entacapone (Comtan) provide a new and much more effective method of extending the duration of L-dopa effect and reducing the "off" time [13]. They are ineffective when given alone but, when given with L-dopa, they prolong and potentiate the L-dopa effect by inhibiting the peripheral and central methylation of L-dopa and dopamine. This increases the plasma half-life of L-dopa, produces more stable plasma L-dopa concentrations, prolongs the therapeutic effect of each dose, and may allow a reduction in the total daily L-dopa dose by as much as 30 percent. The net result is an increased L-dopa effect in both fluctuating and nonfluctuating patients [13].

The starting dose of tolcapone is 100 mg TID; the clinical effect is evident immediately. The most common side effects are due to increased dopaminergic stimulation and include dyskinesias, psychiatric effects, nausea, and orthostatic hypotension. The adverse effects are managed by lowering the dose of L-dopa either before or after the addition of tolcapone. Diarrhea poorly responsive to antidiarrheal medications appears in approximately 5 percent of patients. Elevations in liver enzymes also may occur, and rarely reported cases of serious hepatotoxicity prompted removal of tolcapone from the market in Canada, although it is still available in the United States.

The dose of entacapone is one 200 mg tablet with each dose of L-dopa, up to a maximum of eight doses per day. Side effects are similar to tolcapone, although entacapone has thus far not been associated with hepatotoxicity.

  Others — Selegiline, a selective monoamine oxidase (MAO) B inhibitor, may extend the L-dopa effect, although the clinical benefit this produces is usually relatively mild [14].

Anticholinergic drugs and amantadine are not very effective in managing the wearing off effect and are rarely indicated for this purpose, given the other more effective options.

UNPREDICTABLE OFF PERIODS — Transitions from being "on" to being "off" can be sudden and unpredictable in some patients. Unlike the wearing off phenomenon, there is sometimes no obvious pharmacokinetic relationship between the time of L-dopa administration and the appearance of "off" episodes in patients with unpredictable "off" periods. These periods typically occur in patients with advanced Parkinson's disease who are also experiencing fluctuating and severe dyskinesias (see below).

Management of these individuals is similar to that for patients who are having problems with wearing off, although it typically is much more difficult. Direct observation of the patient during a prolonged outpatient visit as he or she cycles through such episodes is useful to determine the relationship of L-dopa doses to "off" episodes. In some cases, these episodes occur at times of peak L-dopa effect due to excessive rather than insufficient dopaminergic stimulation; such patients are best treated by reducing rather than raising the L-dopa dose.

Addition of a COMT inhibitor or a dopamine agonist can be helpful; marked reduction of the L-dopa dose together with the addition of high doses of a dopamine agonist may be required. Controlled release L-dopa preparations are usually not helpful and occasionally exacerbate the situation.

Competition with neutral amino acids for transport across the gut and into the brain may be responsible for "offs" that appear following meals [15]. A protein redistribution diet in which most protein intake is reserved for the evening was useful in approximately two-thirds of such patients in small studies [16,17], although this type of diet tends to be impractical for long-term use.

Episodic freezing is a special form of unpredictable "off" in which patients suddenly become immobilized for seconds to minutes at a time. This complication usually occurs while walking when it may cause falls; it is often not medication related, and is very resistant to treatment. When freezing is more prolonged and accompanied by the emergence of other parkinsonian signs, treatment is similar to patients with other forms of the wearing off effect.

FAILURE OF ON RESPONSE — Patients with motor fluctuations sometimes fail to turn "on" following a dose of L-dopa. In some cases, this is due to delayed gastric motility which results in inadequate plasma concentrations in advanced patients who have a narrow therapeutic window. The prokinetic agent cisapride increases gastrointestinal motility and may be helpful in such patients, but the drug has been associated with a number of drug interactions and fatal cardiac arrhythmias, prompting the manufacturer to severely restricts its availability in the United States. The prokinetic drug metoclopramide is a dopamine receptor blocker which should be avoided. Patients should be encouraged to take L-dopa on an empty stomach and avoid protein at the time of drug administration.

DYSKINESIAS — Dyskinesias refer to a variety of involuntary movements which occur as a direct effect of L-dopa [18]. Other antiparkinson drugs are much less likely to produce these motor abnormalities, but may exacerbate them once they have appeared following L-dopa treatment. Dyskinesias are sometimes mistaken for manifestations of progressive Parkinson's disease by patients and their families rather than reversible consequences of treatment.

Dyskinesias are usually choreiform in type, manifested by continuous, restless appearing movements of the extremities, head, face, trunk, and respiratory muscles. They are remarkably well tolerated by most patients since they feel entirely relieved of their parkinsonism while dyskinesias are present. However, severe dyskinesias may take the form of large amplitude, ballistic movements which interfere with function and become very disturbing to patients and their families.

L-dopa was given in relatively high doses when it was first used as therapy for Parkinson's disease. As a result, dyskinesias were often seen early in treatment, especially in those with advanced disease who were being treated for the first time. The subsequent use of more modest doses resulted in their later appearance, months to years after initiating L-dopa. Dyskinesias are especially common in patients with young-onset Parkinson's disease.

Peak-dose dyskinesia is most common [18]. It occurs 60 to 90 minutes following a dose of L-dopa. Early in the disease, this complication can be managed by lowering the medication dose, switching to a controlled release preparation, or reducing adjunctive drugs such as dopamine agonists, selegiline, or anticholinergic drugs. However, in more advanced patients with brittle responses, reducing the L-dopa dose may result in complete failure to generate an "on" response. In this situation, the dose of dopamine agonist should be greatly increased while the L-dopa dose is reduced since dopamine agonists are less potent inducers of dyskinesia than L-dopa.

An unusual pattern sometimes evolves in which a diphasic pattern of dyskinesia peaks twice after each dose, as patients turn "on" and again as they begin to turn "off" [18]. In the second case, dyskinesia in one body part may coexist with the emergence of parkinsonian signs elsewhere. This pattern is often unrecognized and may only be appreciated if the patient is observed during a prolonged outpatient visit. The diphasic pattern is notoriously difficult to manage and usually requires more frequent L-dopa dosing to prevent wearing off prior to each dose. However, this strategy often leads to progressively increasing dyskinesia as the day wears on. Addition of a dopamine agonist and a marked reduction in the L-dopa dose should be tried in such patients. Sustained release L-dopa is best avoided in patients with severe or complex patterns of dyskinesia since absorption may be delayed and dyskinesias tend to progressively increase into the afternoon and evening.

Low doses of the antipsychotic clozapine (30 to 50 mg/day) may reduce dyskinesias, but the usefulness of this drug is limited by the potential for inducing bone marrow suppression [19,20]. The dibenzodiazepine derivative, olanzapine, which has similar properties to clozapine, also has been studied in patients with L-dopa-induced dyskinesia. In one randomized, placebo-controlled study of 10 patients, low dose olanzapine (2.5 to 7.5 mg/day) was effective in reducing dyskinesia (41 percent decrease compared with placebo), but was associated with unacceptable increases in parkinsonism (1.7 versus 0.1 percent) and "off" time (30 versus 2 percent) [21].

DYSTONIAS — Dystonias are more sustained abnormal postures than dyskinesias. Dystonic postures usually involve the limbs but can affect the face, neck, or trunk.

Dystonias can be a manifestation of early untreated Parkinson's disease or may appear as a complication of L-dopa treatment. A careful history is required since, when due to L-dopa, dystonias can occur either as a peak L-dopa effect or during "off" periods due to L-dopa withdrawal. Withdrawal dystonia most commonly occurs in the early morning when it produces painful flexion and inversion postures of the feet and toes.

Peak dystonia is managed similarly to peak dyskinesia. Off period dystonia that occurs early in the morning is managed either by taking sustained release L-dopa before retiring or by taking L-dopa or a dopamine agonist during the night or first thing in the morning before arising. Off period dystonia during the day is managed similarly to other forms of the wearing off effect.

Another form of L-dopa withdrawal is akathisia or motor restlessness which usually occurs at night, several hours after the last dose of L-dopa. This is managed by providing L-dopa or a dopamine agonist before retiring.

SURGERY, IMPLANTATIONS, AND INFUSIONS — A number of surgical procedures have been studied in advanced Parkinson's disease, including thalamotomy (unilateral and bilateral), pallidotomy (unilateral and bilateral), deep brain stimulation, adrenal implant, fetal implant, and direct infusion of growth factors [22-25]. Two downstream effects of dopamine deficiency in Parkinson's disease are excessive subthalamic nucleus excitation of the globus pallidus and excessive globus pallidus inhibition of the thalamus. These, in turn, cause reduced thalamocortical activity which is believed to mediate the symptoms of akinesia and rigidity. Pallidotomy reverses excess pallidal inhibitory effect and improves parkinsonism. High frequency deep brain stimulation (DBS) suppresses neuronal activity and acts as a physiological lesion. Thus, DBS is now being used in place of lesions to suppress excessive globus pallidus or subthalamic nucleus activity.

Despite the attractiveness of these procedures for patients with advanced Parkinson's disease, the actual evidence of benefit for some of these procedures is still inconclusive [26,27]. A task force of the American Academy of Neurology reviewed the literature regarding surgery for advance Parkinson's disease and concluded the following [24]:

· Unilateral thalamotomy and DBS of the thalamus can safely and effectively control tremor in selected cases. However, they do not help bradykinesia and, since this typically becomes the most important symptom over time, other procedures should be considered even if tremor is the main symptom.

· Bilateral DBS of the subthalamic nucleus or pars interna of the globus pallidus appears to improve motor function in patients whose condition cannot be further improved by medical therapy. In a prospective, double-blind study of 96 patients conducted after the task force review, bilateral DBS of either of these targets resulted in improvement in motor score in the off-medication state [28]. Treated patients had a significant increase in the percentage of "on" time without dyskinesia and a significant decrease in the percentage of "off" time. The severity of "off" periods was also reduced with active treatment. Intracranial hemorrhage occurred in seven patients and the leads had to be removed in two patients because of infection.

· Unilateral pallidotomy is effective and relatively safe in patients with severe dyskinesias and on-off fluctuations [24,29]. The effect upon bradykinesia is limited. A systematic review of unilateral pallidotomy found that the risk of permanent adverse effects was 14 percent; symptomatic infarction or hemorrhage occurred in 4 percent, and the associated mortality was 1 percent [30].

· The risks of bilateral pallidotomy are significant; pallidal DBS can be performed more safely.

· Human fetal mesencephalic cell transplants for treatment of bradykinesia is promising, but is still investigational.

· Adrenal medullary transplant is a difficult double operation with high morbidity; it is not acceptable therapy, nor does it appear to be undergoing further study.

· Other general considerations include: thalamotomy and pallidotomy are immediate in effect but irreversible; DBS makes no major lesion but requires intensive postoperative adjustments and lifelong maintenance; implants are not immediately effective and may require long-term immunosuppression.

These conclusions were primarily based upon class III evidence, that is, evidence provided by expert opinion, non-randomized historical controls, or case reports. A subsequent randomized, controlled trial of transplantation of embryonic dopamine neurons in patients with severe disease found that patients younger than 60 years who received a transplantation had a small decrease in rigidity and bradykinesia compared with patients who had sham surgery [31]. However, there was no change in tremor or gait, the improvement in rigidity and bradykinesia was detected only early in the morning after the patients had been without medication overnight, and no improvement was evident when the patients were at their best, soon after taking their medication.

A cost-effectiveness study suggested that DBS may be cost-effective in patients with advanced Parkinson's disease if quality of life improves 18 percent or more compared with best medical management [32]. However, the lack of quality of life and long-term efficacy data for DBS limit the analysis.

A different procedure, direct brain infusion of glial cell line derived neurotrophic factor (GDNF), has shown promise in a phase 1 trial involving five patients [25]. Symptoms were significantly improved in all patients, and PET scanning showed increased dopamine storage in the putamen. Further research in controlled trials is needed.

	


	

	


