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Parkinson´s disease (PD)-patients with unacceptable motor fluctuations or treatment resistant 

tremor should be referred to a Movement Disorders Clinic where a comprehensive and unbiassed 

evaluation can be made by a neurologist specialized in movement disorders with a vast 

experience of adjusting oral medication and in the use of deep brain stimulation (DBS), 

continuous subcutaneous administration of apomorphine or foslevodopa, and continuous 

intestinal administration of levodopa. 
 

Background: 
Apomorphine is, together with levodopa, the most effective symptomatic pharmacologic 

treatment against PD motor symptoms (review in 1). The effect of these drugs on motor 

symptoms is quantitatively and qualitatively comparable, but the pharmacokinetics differ (2). 

The subcutaneous absorption rate of apomorphine is fast and peak plasma concentrations are 

typically reached after 5 minutes and the clinical effect after a mean of 7-8 minutes. The 

biological half-life in elimination phase is approximately 33 minutes and the effect duration 

about 60 minutes. The minimal effective dose of apomorphine is individual and must be titrated 

for each patient. In the Nordic countries, apomorphine is available for intermittent injections or 

for infusion. The buccal film formulation is not yet marketed in the Nordic countries, but can be 

an alternative to intermittent apomorphine injections (3). 
 

A. Apomorphine Injections  
 

Indications for intermittent injection with apomorphine pen (10 mg/ml) 

● Clinically relevant off periods despite optimized oral treatment AND 

● Few or irregular off periods 

 

The best chance of a good effect is found in relatively young and active patients with normal 

cognitive functions and irregular “wearing off”.  

 

Situations when apomorphine injections may be particularly helpful 

● Unacceptably long duration of morning off 

● Patients who are strongly dependent on fast and reliable symptom relief when off 

● Patients on continuous infusion with apomorphine or intestinal levodopa gel, who have 

difficulties starting the infusion pump without assistance during morning off. 

● End-stage parkinsonian patients in care facilities, for whom small doses up to 5 times a 

day or night reduce severe off related problems with swallowing, urinary voiding, 

defecation, dystonia and pain. 

● To give a feeling of freedom – knowing that the pen is at hand and can be used when 

necessary 

● Perioperative care.  

● Occasionally, multiple system atrophy (MSA) and progressive supranuclear palsy (PSP) 

may transiently benefit from injection for particular symptoms (e.g., swallowing, 
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mobility). 

Other prerequisites 

● Patient or caregiver must understand the symptoms and when to give the injection. 

● Adequate training of patients and caregivers must be possible. 

● Support for training, consultation and general education of patients and caregivers must 

be available, e.g. by a specialized nurse. 

 

Contraindications 

● Pronounced dyskinesias 

● Pronounced orthostatism 

● Strong tendency to hallucinations and psychotic side effects or hypomania 

● Clinically significant dementia precluding the ability to understand the treatment and its 

effects. 

● History of intolerance to apomorphine 

● Severe cardiovascular disease 

● Severe renal insufficiency 

● Severe hepatic insufficiency 

● Pregnancy and lactation. 

● Previous history of dopamine dysregulation syndrome (4,5) 

 

Advice on treatment initiation Apomorphine test 

The purpose of the test is to determine if the patient has a meaningful effect of apomorphine and 

to make a rough dose titration. The test can be performed in different ways. One strategy is 

described here: 

Preparations: Pretreatment with domperidone is generally used to reduce nausea when 

apomorphine treatment is initiated but should be tapered down within a week or as soon as 

possible due to the risk of QT-prolongation. An ECG should be performed to exclude QT-

prolongation prior to starting pre- treatment with domperidone. Pre-treatment with 10 mg TID 

for 2-3 days is usually sufficient. Levodopa is discontinued the evening before the apomorphine 

test or for long enough to induce a typical OFF-state.  

Test execution: 1 mg of apomorphine is injected s.c. and effect and side effects (in particular 

nausea or hypotension) are noted. This is repeated with time intervals of ½-1 hour with dose 

increases in steps of 1.5 mg at a time until a good clinical effect, or unacceptable side effects are 

observed. Normally it is not advisable to give more than 7-8 mg of apomorphine. 

Treatment start 

If an apomorphine test has been performed it is recommendable to start treatment at home with a 

dose that is half the threshold dose during the test. If apomorphine is started without an 

apomorphine test, it is advisable to start with an injection of 1 mg apomorphine sc. The 

following apomorphine injection doses are then increased, typically with 0.5-1 mg/day, until an 

optimal dose is reached. The optimal dose (typically 2-4 mg) would be the lowest apomorphine 

dose, which produces a "full" antiparkinson effect. The injections are administered into the 

patient’s lower abdomen or outer thigh upon the first signs of an "off" episode. Domperidone (10 

mg TID) is given three days before and during the first days of treatment after which it can be 

tapered off in most patients. The patients are instructed to recognize early signs or symptoms of 

"off" periods, and to inject as soon as such symptoms appear, but with a limit on the number of 

injections per day of approximately 4-5. The patient’s other oral medication is normally kept 

unchanged.



Safety monitoring:  

● An ECG should be performed before and after a week of treatment, as well as when a 

stable apomorphine use has been achieved, to check for QT-prolongation. This is 

particularly important if the patient is being treated with domperidone, as both 

apomorphine and domperidone can prolong the QT-time. 

● Drug induced haemolytic anemia is a rare adverse effect of apomorphine (6,7). It can 

develop at any time after treatment initiation and the patient should be informed 

about acute symptoms of haemolysis, like pallor, dark urine, fatigue and shortness of 

breath. Hemoglobin levels should be checked regularly and if anemia is suspected. In 

case of anemia, drug induced haemolytic mechanism should be considered and a 

direct antiglobulin test (Coomb’s test) be performed.  
 

Side effects of apomorphine injection therapy 

The most common side effect is a local reaction at the injection site; however, this is rarely of 

clinical significance (8). Ultrasound seems to be effective in treating the nodules (9). Note 

that ultrasound treatment is contraindicated in patients treated with deep brain stimulation and 

cardiac pacemaker. Nausea occurs in about 15% of the patients but can in most cases be 

effectively treated with domperidone, and usually disappears with continued therapy. Patients 

injecting themselves at a low frequency may experience more problems with nausea and 

orthostatic hypotension. A short period of sedation after an apomorphine injection is relatively 

common. Like levodopa, apomorphine can induce choreatic dyskinesia if dosed too high. In 

rare cases hallucinations can be induced and the risk for this seems to be related to the total 

amount given and the frequency of the injections. In most cases, symptoms of psychosis 

quickly reversed after cessation of apomorphine. Even more rare side effects include sleep 

problems, confusion, eosinophilia, rhinorrhea, diarrhoea and vertigo. "Sleep attacks" have 

been reported in a few cases. Effects on libido and erectile function have not been well-

monitored so far. Apomorphine use has been associated with dopamine dysregulation 

syndrome (4,5), and risk-patients (e.g. younger males with a history of substance use disorder  

or pathological gambling) should be closely monitored for any such development. A need for 

more frequent injections or increasing dosages per injection is a cause of concern. If the 

number of injections exceeds 5 per day the patient should be monitored more closely, and 

continuous infusion should be considered. The side effects that most commonly lead to 

discontinuation of therapy are nausea, vomiting, dizziness and somnolence.  

 

B. Apomorphine Infusion 
 

Indications for continuous apomorphine infusion with pump (5mg/mL). 

● Advanced Parkinson’s disease with pronounced motor fluctuations, not sufficiently 

treated with oral/patch treatment and who have been found to have a good acute 

apomorphine response.  

● Apomorphine infusion can also be considered for patients who have not tolerated 

subcutaneous foslevodopa due to skin infections or have had insufficient effect of 

subcutaneous foslevodopa compared to oral levodopa, but for whom a J-PEG tube is 

not an option. 

 

The best candidates are young-onset patients with normal cognitive functions and 

troublesome motor fluctuations. 
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Special situations that may be successfully treated 

● Prolonged or frequent, unpredictable „off“ phases 

● Troublesome peak-of-dose dyskinesias (10) 

● Troublesome bi-phasic dyskinesias (10) 

● Need for 5 or more daily sc injections of Apomorphine 

● Parkinson-related dystonia 

● Extremely difficult cases of RLS (restless legs syndrome), as night time therapy 

● Partially levodopa responsive MSA cases (in particular cases with pronounced 

dysphagia and partial levodopa response) 

● Sleep disorders, especially insomnia (11) 
 

Other prerequisites 

● Adequate in-ward or out-patient training of patients and care-givers must be possible 

● Availability of support for training, consultation and general education of patients 

and caregivers, e.g. by a specialized nurse. 

 

Contraindications 

● History of intolerance to apomorphine 

● Severe hepatic or renal insufficiency, respiratory or cardiovascular disease 

● Pregnancy and lactation 

● Pronounced tendency to hallucinations and other psychotic symptoms. 

● Severe dementia precluding the ability to understand the treatment and its effects 

 

Relative contraindications 

● Cognitive impairment (minor cognitive impairment is allowed contrary to DBS). 

● Untreated depression, or patient with (chronic) depressed mode, unless “mental off or 

apathy” is improved by apomorphine) 

● Clinically relevant and severe orthostatism. 

● Relevant dermatological disorders 

● History of dopamine dysregulation syndrome on intermittent treatment (please see 

side effects of apomorphine injection therapy). 

● Low bodyweight 

● Diabetes 
 

Advice on treatment initiation- 

If the patient is not using several daily apomorphine injections, pre-treatment with 

domperidone 10 mg tid for 3 days prior to the infusion therapy should be considered. Please 

see “apomorphine injection” for safety monitoring. After reduction of the anti-Parkinson 

therapy with approximately 50%, the infusion of apomorphine is initiated at a rate of 1 mg/h. 

This dose is then raised in steps of 0.5-1 mg/h until an optimal effect is achieved. Patients 

who are already on intermittent injection can often use the injection dose as initial hourly 

infusion rate. During titration the infusion dose should not be raised with more than 1 

mg/h/day. After this, the titration of the at-demand bolus dose is done in a similar way as in 

the injection treatment. In-hospital titration for 1-2 weeks can be useful for starting the 

therapy and educating the patients and caregivers, but with educational support out-patient 

titration is also possible. After some weeks or months of therapy a further reduction of the 

oral anti-Parkinson therapy can be tried. About 50% of the patients manage well with 

apomorphine as mono-therapy. Most patients are treated with day-time treatment only. 

Apomorphine is given at night time if the night time symptom control is not satisfactory. 
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Nocturnal apomorphine has been reported to improve insomnia in Parkinson´s disease 

(11,12). Apart from effects on “off” symptoms, an antidyskinetic effect of apomorphine is 

now well established (13). The best effects are often seen in patients who can manage on 

apomorphine monotherapy (14). 
 

Side effects of apomorphine infusion therapy 

The most common side effect of infusion therapy is the formation of local noduli and skin 

irritation, occurring in almost all users (15–17). Ultrasound seems to be effective in treating 

the nodules. Please note that ultrasound treatment is contraindicated in patients treated with 

deep brain stimulation and cardiac pacemaker. To reduce the formation of nodules, if they 

are bothersome, higher concentrations than 5 mg/ml apomorphine should be avoided and the 

infusion site should be changed at least twice per day. There are reports that infusion at the 

upper part of the back causes less skin reactions. Although hallucinations and other 

dopaminergic-psychotic side effects can occur, the risk is not higher than with other 

Parkinson therapies. Haemolytic anaemia may occur (6, 7) – for safety monitoring see 

apomorphine injections. 
 

 
References 

1.  Carbone F, Djamshidian A, Seppi K, Poewe W. Apomorphine for parkinson’s disease: efficacy and safety 

of current and new formulations. CNS Drugs. 2019;33(9):905–18. 

2.  Gancher S. Pharmacokinetics of apomorphine in Parkinson’s disease. J Neural Transm Suppl. 

1995;45:137–41. 

3.  Olanow CW, Factor SA, Espay AJ, Hauser RA, Shill HA, Isaacson S, et al. Apomorphine sublingual film 

for off episodes in Parkinson’s disease: a randomised, double-blind, placebo-controlled phase 3 study. 

Lancet Neurol. 2020 Feb;19(2):135–44. 

4.  O’Sullivan SS, Evans AH, Lees AJ. Dopamine dysregulation syndrome: an overview of its epidemiology, 

mechanisms and management. CNS Drugs. 2009;23(2):157–70. 

5.  Cilia R, Siri C, Canesi M, Zecchinelli AL, De Gaspari D, Natuzzi F, et al. Dopamine dysregulation 

syndrome in Parkinson’s disease: from clinical and neuropsychological characterisation to management 

and long-term outcome. J Neurol Neurosurg Psychiatr. 2014 Mar;85(3):311–8. 

6. Venegas Pérez B, Arquero Portero T, Sánchez Fernández MS, Feliz Feliz C, Del Val Fernández J, García-

Ruiz PJ. Apomorphine-Induced Immune Hemolytic Anemia. Mov Disord Clin Pract (Hoboken). 

2017;4(1):145–7. 

7.  Esmaeili S, Shahidi G, Hajiakhondi F. Apomorphine induced immune hemolytic anemia. J Neurol Sci. 

2019 Oct;405:249. 

8.  Stacy M. Apomorphine: North American clinical experience. Neurology. 2004 Mar 23;62(6 Suppl 4):S18-

21. 

9.  Poltawski L, Edwards H, Todd A, Watson T, Lees A, James CA. Ultrasound treatment of cutaneous side-

effects of infused apomorphine: a randomized controlled pilot study. Mov Disord. 2009 Jan 15;24(1):115–

8. 

10.  Kanovský P, Kubová D, Bareš M, Hortová H, Streitová H, Rektor I, et al. Levodopa-induced dyskinesias 

and continuous subcutaneous infusions of apomorphine: results of a two-year, prospective follow-up. Mov 

Disord. 2002 Jan;17(1):188–91. 

11.  De Cock VC, Dodet P, Leu-Semenescu S, Aerts C, Castelnovo G, Abril B, et al. Safety and efficacy of 

subcutaneous night-time only apomorphine infusion to treat insomnia in patients with Parkinson’s disease 

(APOMORPHEE): a multicentre, randomised, controlled, double-blind crossover study. Lancet Neurol. 

2022 May;21(5):428–37. 

https://sciwheel.com/work/citation?ids=17669223,15896960&pre=&pre=&suf=&suf=&sa=0,0
https://sciwheel.com/work/citation?ids=6371581&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=1444077&pre=&suf=&sa=0
https://sciwheel.com/work/citation?ids=17669241,11038842,9867850&pre=&pre=&pre=&suf=&suf=&suf=&sa=0,0,0
https://sciwheel.com/work/citation?ids=17669250,17669252&pre=&pre=&suf=&suf=&sa=0,0
https://sciwheel.com/work/bibliography/12586736
https://sciwheel.com/work/bibliography/12586736
https://sciwheel.com/work/bibliography/17669172
https://sciwheel.com/work/bibliography/17669172
https://sciwheel.com/work/bibliography/15044624
https://sciwheel.com/work/bibliography/15044624
https://sciwheel.com/work/bibliography/15044624
https://sciwheel.com/work/bibliography/17669250
https://sciwheel.com/work/bibliography/17669250
https://sciwheel.com/work/bibliography/17669250
https://sciwheel.com/work/bibliography/17669250
https://sciwheel.com/work/bibliography/17669250
https://sciwheel.com/work/bibliography/17669250
https://sciwheel.com/work/bibliography/6142650
https://sciwheel.com/work/bibliography/17669250
https://sciwheel.com/work/bibliography/17669250
https://sciwheel.com/work/bibliography/17669250
https://sciwheel.com/work/bibliography/17669252
https://sciwheel.com/work/bibliography/17669252
https://sciwheel.com/work/bibliography/17669195
https://sciwheel.com/work/bibliography/17669195
https://sciwheel.com/work/bibliography/3519008
https://sciwheel.com/work/bibliography/3519008
https://sciwheel.com/work/bibliography/3519008
https://sciwheel.com/work/bibliography/17669216
https://sciwheel.com/work/bibliography/17669216
https://sciwheel.com/work/bibliography/17669216
https://sciwheel.com/work/bibliography/15896960
https://sciwheel.com/work/bibliography/15896960
https://sciwheel.com/work/bibliography/15896960
https://sciwheel.com/work/bibliography/15896960


12.  Garcia Ruiz PJ. Nocturnal subcutaneous apomorphine infusion for severe insomnia in Parkinson’s disease. 

Mov Disord. 2006 May;21(5):727–8. 

13.  Katzenschlager R, Hughes A, Evans A, Manson AJ, Hoffman M, Swinn L, et al. Continuous 

subcutaneous apomorphine therapy improves dyskinesias in Parkinson’s disease: a prospective study 

using single-dose challenges. Mov Disord. 2005 Feb;20(2):151–7. 

14.  Colzi A, Turner K, Lees AJ. Continuous subcutaneous waking day apomorphine in the long term 

treatment of levodopa induced interdose dyskinesias in Parkinson’s disease. J Neurol Neurosurg Psychiatr. 

1998 May;64(5):573–6. 

15.  Timpka J, Odin P, Hagell P. Apomorphine in Parkinson’s disease. 4th ed. Bremen: UNI-MED Verlag AG; 

2020. 

16.  Katzenschlager R, Poewe W, Rascol O, Trenkwalder C, Deuschl G, Chaudhuri KR, et al. Long-term 

safety and efficacy of apomorphine infusion in Parkinson’s disease patients with persistent motor 

fluctuations: Results of the open-label phase of the TOLEDO study. Parkinsonism Relat Disord. 2021 

Feb;83:79–85. 

17.  Katzenschlager R, Poewe W, Rascol O, Trenkwalder C, Deuschl G, Chaudhuri KR, et al. Apomorphine 

subcutaneous infusion in patients with Parkinson’s disease with persistent motor fluctuations (TOLEDO): 

a multicentre, double-blind, randomised, placebo-controlled trial. Lancet Neurol. 2018 Sep;17(9):749–59. 

 

 
 

Further selected reading 

Östergaard L, Werdelin L, Odin P et al. Pen injected apomorphine against off phenomena in late Parkinson´s 

disease: a double blind, placebo controlled study. J Neurol Neurosurg Psychiatry 1995;58:681-7 

 

Dewey RB, Hutton T, LeWitt A et al. A randomized, double-blind, placebo-controlled trial of subcutaneously 

injected Apomorphine for parkinsonian off-state events. Arch Neurol 2001;58:1385-92 

 

Pahwa R, Koller WC, Trosch RM, Sherry JH; APO303 Study Investigators. Subcutaneous apomorphine in 

patients with advanced Parkinson's disease: a dose-escalation study with randomized, double-blind, placebo- 

controlled crossover evaluation of a single dose. J Neurol Sci. 2007 Jul 15;258(1-2):137-43. Epub 2007 Apr 27  

 

Pfeiffer RF, Gutmann L, Hull KL Jr, Bottini PB, Sherry JH; APO302 Study Investigators. Continued efficacy 

and safety of subcutaneous apomorphine in patients with advanced Parkinson's disease. Parkinsonism Relat 

Disord. 2007 Mar;13(2):93-100. Epub 2006 Oct 18  

 

Hughes AJ, Bishop S, Kleedorfer B et al. Subcutaneous apomorphine in Parkinson’s disease: Response to 

chronic administration for up to five years. Mov Disord 1993;8:165-70 

 

Pietz K, Hagell P, Odin P. Subcutaneous apomorphine in late stage Parkinson’s disease: A long-term follow- up. 

J Neurol Neurosurg Psychiatry 1998;65:709-16 

 

Chaudhuri KR, Critchley P, Abbott RJ et al. Subcutaneous apomorphine for on-off oscillations in Parkinson’s 

disease. Lancet 1988;ii(8622):1260 

 

Kreczy-Kleedorfer B, Wagner M, Bösch S et al. Langzeitergebnisse kontinuierlicher subkutaner 

Apomorphinpumpentherapie bei Patienten mit fortgeschrittener Parkinson-Krankheit. Nervenarzt 1993;64:221-5  

 

Stocchi F, Bramante L, Monge A et al. Apomorphine and lisuride infusion: A comparative chronic study. Adv 

Neurol 1993;60:653-5 

 

Gancher ST, Nutt JG, Woodward WR. Apomorphine infusional therapy in Parkinson’s disease: Clinical utility 

and lack of tolerance. Mov Disord 1995;10:37-43 

 

https://sciwheel.com/work/bibliography/17669223
https://sciwheel.com/work/bibliography/17669223
https://sciwheel.com/work/bibliography/6371581
https://sciwheel.com/work/bibliography/6371581
https://sciwheel.com/work/bibliography/6371581
https://sciwheel.com/work/bibliography/1444077
https://sciwheel.com/work/bibliography/1444077
https://sciwheel.com/work/bibliography/1444077
https://sciwheel.com/work/bibliography/17669241
https://sciwheel.com/work/bibliography/17669241
https://sciwheel.com/work/bibliography/11038842
https://sciwheel.com/work/bibliography/11038842
https://sciwheel.com/work/bibliography/11038842
https://sciwheel.com/work/bibliography/11038842
https://sciwheel.com/work/bibliography/9867850
https://sciwheel.com/work/bibliography/9867850
https://sciwheel.com/work/bibliography/9867850


Lees AJ. Apomorphine infusions for treatment of advanced Parkinson’s disease. In: Krauss JK, Jankovic J, 

Grossman RG (eds). Surgery for Parkinson’s disease and movement disorders. Philadelphia: Lippincott Williams 

& Wilkins, 2001:252-7 

 

Kanovsky P, Kubova D, Bares M et al. Levodopa-induced dyskinesias and continuous subcutaneous infusions of 

apomorphine: Results of a two-year, prospective follow-up. Mov Disord 2002;17:188-91  

 

Morgante L, Basile G, Epifanio A et al. Continuous apomorphine infusion (CAI) and neuropsychiatric disorders 

in patients with advanced Parkinson´s disease: A follow-up of two years. Arch Gerontol Geriatr 

2004;38(Suppl):291-6 

 

Katzenschlager R, Hughes A, Evans A et al. Continuous subcutaneous apomorphine therapy improves 

dyskinesias in Parkinson's disease: a prospective study using single-dose challenges. Mov Disord 2005;20:151-7  

 

Colzi A, Turner K, Lees AJ. Continuous subcutaneous waking day apomorphine in the long term treatment of 

levodopa induced interdose dyskinesias in Parkinson´ s disease. J Neurol Neurosurg Psychiatry 1998;64:573-6 

Evidence Level: III 

 

Garcia Ruiz PJ, Ignacia AS, Pensado BA, Garcia AC, Frech FA, López MA. Efficacy of Long-term continuous 

subcutaneous apomorphine infusion in advanced Parkinson’s disease with motor fluctuations: a multicentre 

study. Mov. Disord. 2008. 

 

Sesar Á, Fernández-Pajarín G, Ares B, Rivas MT, Castro A. Continuous subcutaneous apomorphine infusion in 

advanced Parkinson’s disease: 10-year experience with 230 patients. J Neurol 2017264:946-954. 

 

Revised version 2026 by Tove Henriksen, Köpenhamn, Filip Bergquist, Göteborg 

 


