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Practice points

●● 	Treatment with levodopa-carbidopa intestinal gel (LCIG; Duodopa®, AbbVie, IL, USA) has demonstrated both efficacy 
and effectiveness in improving motor complications, motor status, nonmotor symptoms and patients’ quality of life.

●● 	Candidate selection must be individualized and should be considered in patients with disabling motor complications 
who want to be treated and who have neither label contraindications nor serious cognitive, behavioral or emotional 
complications.

●● 	Old age and higher degree of neuropsychiatric impairment are predictors of poor response and higher risk of therapy 
discontinuation.

●● 	Although the time since disease onset does not influence the outcome, we recommend to avoid unnecessary delay 
in the start of LCIG therapy, since this therapy provides better control of motor or nonmotor symptoms and improves 
patient’s quality of life, compared with the best conventional therapy (oral medication).

●● 	Compared with other treatments of advanced Parkinson’s disease, selection criteria for LCIG are less stringent, and 
patients with contraindications for deep brain stimulation or apomorphine infusions can show a good response to 
LCIG therapy.

●● 	We recommend establishing and following a protocol or clinical management guidelines for candidate selection, 
treatment implementation and follow-up.

●● 	Patient management should be multidisciplinary, with recommended involvement of neurologists, 
gastroenterologists and specialized nurses.

●● 	Given that minor complications are common and that they may lead to serious complications, their early 
identification and proper management is essential.

●● 	Managing LCIG therapy is relatively complex and requires previous learning.
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Levodopa-carbidopa intestinal gel (LCIG) is a 
combination of levodopa and carbidopa mono-
hydrate (in a 4:1 ratio) in a gel that is indicated 
for the treatment by continuous intestinal infu-
sion of patients with advanced levodopa-respon-
sive Parkinson’s disease (PD) with severe motor 
fluctuations and hyperkinesia or dyskinesia when 
available combinations of Parkinson medicinal 
products have not given satisfactory results [1].

LCIG enteral infusion decreases motor fluc-
tuations and increases ‘on’ time in patients with 
advanced PD previously given oral treatment 
with levodopa associated to a dopa decarboxylase 
inhibitor. Motor fluctuations and dyskinesia are 
reduced because plasma levodopa levels remain 
stable within the therapeutic range [2]. The effect 
on motor fluctuations and dyskinesia is often 
achieved during the first day of treatment [3,4]. 
In addition to improving motor symptoms 
and/or complications (‘off ’ duration, ‘off ’ sever-
ity, ‘on’ duration, ‘on’ quality, time with disa-
bling dyskinesia) [2,5–33], LCIG has been shown 
to improve various nonmotor symptoms [34–36], 
patient’s quality of life  [37,38] and autonomy in 
daily activities [10,16,24–25,27].

The gel should be administered by means of 
a portable pump directly into the duodenum 
or proximal jejunum through a percutaneous 
endoscopic gastrostomy (PEG) using an exter-
nal transabdominal catheter and an internal 
intestinal catheter. Though severe complica-
tions are rare, minor device and gastrostomy 
related complications are common, and adequate 
knowledge to solve them is required.

Rationale
Implementation of LCIG treatment at a new 
site requires commitment, collaboration and 
proper training of all the professionals involved. 
Adequate LCIG management requires a 

multidisciplinary team including the following 
healthcare professionals:

●● A neurologist specialized in movement 
disorders;

●● A gastroenterologist trained in endoscopy;

●● A nurse specialized in PD, neurology or 
endoscopy.

Successful implementation of LCIG treatment 
in new centers requires practical guidelines that 
would provide knowledge, experience and tools 
and decreased variability in clinical practice. 
The present guidelines go beyond the product 
information provided by the manufacturer; 
they are the result of several years of day-to-day 
experience of using LCIG therapy in patients 
with advanced PD. The authors hope that 
these recommendations would serve as a refer-
ence for professionals who work with patients 
treated with LCIG and help them in solving any 
complication or doubt that may arise.

Methodology
These guidelines have been prepared by a mul-
tidisciplinary team comprising three neurolo-
gists, three gastroenterologists and three nurses 
specialized in the treatment of advanced PD 
with LCIG, who based their recommendations 
on the available literature (indicated with refer-
ences), the protocols of their work centers (coded 
as P) and their broad experience (coded as E) in 
treatment of these patients. The search was con-
ducted in MEDLINE–PubMed (initial search 
in January 2013 and a complementary search 
in March 2016) using the following terms: 
Parkinson’s disease and (duodopa or levodopa) 
and (infusion or gel).

Patients with Parkinson’s disease often have a good initial response to dopaminergic therapy 
but later usually develop motor fluctuations and dyskinesia. In these patients, continuous 
infusion of levodopa-carbidopa intestinal gel (LCIG) allows for maintaining adequate 
dopamine levels and for improving motor and nonmotor symptoms, as well as quality of 
life and autonomy. Adequate candidate selection and follow-up are crucial for treatment 
success. Management should be multidisciplinary, and patient and caregiver education is 
a priority. This expert consensus document has been developed by a team of neurologists, 
gastroenterologists and nurses who have a vast experience in LCIG therapy, with an intention 
to provide knowledge and tools to facilitate patient management throughout all phases of 
LCIG treatment process. 

First draft submitted: 17 February 2016; Accepted for publication: 15 March 2016; Published 
online: 14 April 2016
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Results
●● Patient selection phase

Potential candidates to receive LCIG should be 
selected by a neurologist experienced in PD man-
agement. However, involvement of additional spe-
cialized staff (specialized nurse, gastroenterologist, 
psychologist, speech therapist) is sometimes help-
ful for taking decisions. Compliance with selection 
criteria, which are detailed in Box 1 [1,6,14,20,28,31–
34,36,39–48], is a priority consideration.

Work-up of the patient-candidate for LCIG
A detailed patient work-up (Box 2) [49]  is required 
before deciding if he/she is eligible for LCIG 
treatment. A complete evaluation must be done to 
collect information about: motor complications; 
other complications and/or symptoms; aspects 
related to cognitive status, mood, and behavior, 
quality of life and degree of autonomy; impact 
on the family/caregiver. Based on this informa-
tion, a decision should be made, together with the 

patient and his/her family, whether to proceed 
to LCIG treatment. Detailed information about 
candidate preparation, nursing procedures and 
patient/caregiver education can be found in [50].

Three basic conclusions should be reached:

●● The patient needs the treatment (disabling 
daily ‘off ’ time, disabling nonmotor symp-
toms, poor quality of life) and could benefit 
from LCIG treatment (optimal response to 
intraintestinally delivered levodopa);

●● There are no contraindications for LCIG;

●● There is a good family support despite the 
potentially high caregiver burden [51].

Once the decision is made, it is recommendable 
not to delay the beginning of the treatment, since 
LCIG offers clear benefits over conventional oral 
treatment [26].

Box 1. Selection criteria for levodopa-carbidopa intestinal gel therapy.

Inclusion criteria
●● 	Parkinson’s disease (according to Hughes criteria of the United Kingdom Brain Bank [39] and/or Movement Disorder Society criteria) in 
an advanced stage with presence of disabling motor complications (motor fluctuations with or without dyskinesia) not controlled on 
standard oral medication

●● 	Negative and significant impact of motor complications on the quality of life of the patient and/or his/her family (E)
●● 	Assessment of the presence of some nonmotor symptoms (pain, depression, anxiety, fatigue, attention, gastrointestinal, urinary, among 
others) that may improve with medication is recommended (E) [6,14,20,31–34]

●● 	Good response to oral levodopa, with some ‘on’ periods of quality. Daily ‘off’ time and motor status in ‘off’ should be known to justify the 
need for LCIG (P)

●● 	Good social and family support (the caregiver must be able to handle the LCIG pump and to provide the care needed)
●● 	Patients and relatives must accept the procedure by signing an informed consent document

Exclusion criteria
●● 	Label contraindications [1]
●● 	Associated severe comorbidity or reduced life expectancy
●● 	Inability of the patient and/or the people around him/her to understand and follow the whole treatment process
●● 	Exclusion criteria for PEG for any indication
●● 	Severe coagulation disorder. Anticoagulation therapy is not a contraindication, but anticoagulant dose should be adjusted during and 
after the endoscopic procedure, and risk of gastrointestinal bleeding should be assessed [40]

●● 	Advanced age (>80 years) is not a contraindication, but the increased risk of complications at older ages and with greater comorbidity 
must be taken into consideration [28,41,42]

●● 	LCIG usage in patients with dementia is not recommended [43]; however, in patients with mild-to-moderate cognitive impairment 
indication should be individualized, and other aspects should be considered (functional status, family support, degree of autonomy, 
among others) [36,44]

●● 	Severe neuropsychiatric symptoms (psychosis, impulse control disorder, major depression, punding, dopaminergic dysregulation 
syndrome, generalized anxiety disorder), which are limiting for the patient and his/her family and not adequately controlled (E). These 
do not represent an absolute contraindication, and the decision should be individualized because some patients may experience 
improvement in these symptoms [14,45,46]

●● 	Disabling motor symptoms not responding to treatment with oral levodopa, such as absence of postural reflexes, gait freezing or frequent 
falls due to gait disorder during ‘on’ periods [47,48] 

 LCIG: Levodopa-carbidopa instestinal gel; PD: Parkinson’s disease; PEG: percutaneous endoscopic gastrostomy.
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Simplification of dopaminergic treatment
One of the advantages of LCIG is treatment 
simplification, so that many patients can receive 
monotherapy with levodopa/carbidopa [22]. It is 
recommended to adjust medication before start-
ing LCIG to leave the patient on monotherapy 

and to carry out drug response and tolerability 
tests  [52], though some studies suggest that a 
direct switch from polytherapy to LCIG mono-
therapy might be safe and effective [53]. Table 1 
shows the conversion factors for calculating 
levodopa equivalent daily dose (LEDD)  [49]. 

Box 2. Work-up of patients-candidates to receive treatment with levodopa-carbidopa intestinal 
gel.

●● 	General examination (including exact weight)
●● 	Complete neurological examination
●● 	Assessment of Parkinson’s disease†:

ūū 	Motor symptoms:
ūū 	Motor complications: daily time in ‘on’ and ‘off’ state and ‘with disabling dyskinesia’ (diary and/or 

UPDRS-IV and/or MDS-UPDRS-IV and/or UDysRS)
ūū 	Motor stage (Hoehn & Yahr scale) in ‘off’ and ‘on’
ūū 	Motor severity (UPDRS-III or MDS-UPDRS in ‘off’ and ‘on’)

ūū 	Nonmotor symptoms: NMSS
ūū 	Neuropsychological study:

ūū 	Cognitive assessment: MMSE, MoCA, PD-CRS
ūū 	Mood and/or anxiety: BDI, HADS
ūū 	Behavioral disorders: NPI

ūū 	Quality of life: PDQ-39SI
ūū 	Degree of autonomy: ADLS
ūū 	Calculation of the equivalent daily dose of oral levodopa (mg/day) [49]
ūū 	Caregiver evaluation:

ūū 	A good family support should be ensured
ūū 	Assessment of main caregiver status: ZCBI, CSI

●● 	Supplemental tests:
ūū 	Laboratory tests including liver profile, ESR, complete blood count, chemistry and coagulation
ūū 	Thyroid hormones
ūū 	Serum levels of vitamin B12 and folate
ūū 	Others as applicable (homocysteine, x-rays, electrophysiological study, among others)

†Use of established scales may be beneficial for documentation of changes.
ADLS: Activities of daily living scale; BDI: Beck depression inventory; CSI: Caregiver strain index; ESR: Erythrocyte sedimentation rate; 
HADS: Hospital anxiety and depression scale; MDS: Movement disorder society; MMSE: Mini-mental state examination; MoCA: 
Montreal cognitive assessment; NMSS: Nonmotor symptom scale; NPI: Neuropsychiatric inventory; PD-CRS: Parkinson’s disease 
cognitive rating scale; PDQ-39SI, 39-item Parkinson’s disease questionnaire summary index score; UDysRS, Unified dyskinesia rating 
scale; UPDRS: Unified Parkinson disease rating scale; ZCBI: Zarit caregiver burden inventory.

Table 1. Conversion factors for antiparkinsonian drugs to yield levodopa equivalent doses proposed by Tomlinson et al.

Drug Dose, mg (example) Conversion factor Levodopa equivalent dose (mg)

Immediate-release L-dopa 400 (100, 1-1-1-1) × 1 400
Controlled-release L-dopa  200 (100, 1-0-0-0-0-1) × 0.75 150
Entacapone (or Stalevo®) 600 (Stalevo® 200, 1-1-1) L-dopa × 0.33 198 (198 + 600 = 798)
Tolcapone 600 (200, 1-1-1) L-dopa × 0.5 300
Pramipexol 3.15 (2.01 + 1.05) × 100 315
Ropinirol 24 × 20 480
Rotigotine 16 × 30 480
Selegiline 10 (5, 1-1-0) × 10 100
Rasagiline 1 × 100 100
Amantadine  200 (100, 1-1-0) × 1 200
Data taken with permission from [49].
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Figure 1. Management of antithrombotic medication in elective endoscopic placement of gastrostomy for levodopa-carbidopa 
intestinal gel [40]. Management must be individualized based on risk. In the event of oral anticoagulation, low molecular weight heparins 
must be used as alternative medication. Risk of bleeding with antiaggregant therapy is greater if patient is receiving clopidogrel. 

Thromboembolic
risk

Thromboembolic
risk

Aspirin/NSAIDs
Thienopyridines

(clopidogrel)
Warfarin

Thromboembolic
risk

Low LowHigh High

Consider
continuation

Continue
Discontinue

(7–10 days before)

Consider
discontinuation

(7–10 days before)

Bridging therapy
(LMWH)

Recommendation based on expert opinion

Levodopa-carbidopa intestinal gel guidelines  Drug Evaluation

future science group www.futuremedicine.com

Further information on equivalences, practical 
examples and aspects to verify before treatment 
is given in [50].

Management of antiaggregants/
anticoagulants
Since PEG is associated with risk of bleeding, 
antiaggregant/anticoagulant treatment of the 

patient should be reviewed. Figure 1 provides 
necessary explanations [40].

●● Implementation phase
Day 1. Patient admission & placement of 
nasoduodenal catheter
An optional LCIG response test can be carried 
out using a nasointestinal catheter before 

Table 2. Calculation of levodopa-carbidopa intestinal gel (Duodopa) dose.

Recommendations Examples

Morning dose of LCIG (ml)

Morning dose of levodopa For example: 100 mg
80% reduction to decrease hyperkinesia 100 × 0.8 = 80 mg
Conversion to ml of LCIG 80 mg/20 mg/ml = 4 ml of LCIG

Continuous dose of LCIG (ml/h)

Daily dose of levodopa For example: 1200 mg
Subtract from this the morning dose 1200 – 100 = 1100 mg
Take 90% 1100 mg × 90% = 990 mg
Conversion to ml of LCIG 990 mg/20 mg/ml = 49.5 ml of LCIG
Divided into 16 waking hours 49.5 ml/16 h = 3.1 ml/h

Extra dose of LCIG (ml)

If morning dose is >6 ml Start with an extra dose of 2 ml
If morning dose is <6 ml Start with an extra dose of 1 ml
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Figure 2. Flow chart for levodopa-carbidopa intestinal gel dose adjustment.
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gastrostomy is performed. It can be performed 
during hospitalization or on an outpatient basis. 
The test phase allows to monitor response to 
treatment, observe drug tolerability and famil-
iarize the patient and the caregiver with the pump 
and infusion system. However, the nasojejunal 
catheter is sometimes not well tolerated [54]. Fine 
bore tubes (usually with wire stiffeners) are more 
flexible, easier to pass and less likely to cause ero-
sions. The most common complications include 
nasopharyngitis, sinusitis, otitis, tube blockage, 
misplacement and unwanted removal. For this 
reason, some authors consider the nasojejunal 
phase only for patients whose potential clinical 
benefit is uncertain (e.g., disabling freezing which 
may not be largely experienced in the ‘off ’ phase, 
disabling peak-dose or biphasic dyskinesias).

A trained nurse will place the catheter through 
the nasal route  [50] under aseptic conditions 

(mouth rinsing with 0.12% chlorhexidine on the 
evening of the previous day and before functional 
tests) ensuring that the distal end of the catheter 
is placed in the duodenum or proximal jejunum. 
A written informed consent should be obtained.

The procedure may be performed in three 
ways: by passive migration (most common way, 
requires 8–24 h); using fluoroscopy; using endos-
copy under sedation (for an example of protocol, 
see  [50]). Domperidone (20  mg/8  h) can be 
administered to facilitate passive migration [55].

Day 2: start of test treatment & LCIG dose 
optimization
Abdominal x-rays should be taken to verify 
location of the nasoduodenal catheter early in 
the morning. Adequate catheter location must 
be ensured (the catheter tip should be at duo-
deno-jejunal level – ligament of Treitz). If the 
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nasointestinal catheter is placed under endoscopic 
monitoring, abdominal x-rays are not required.

The required LCIG dose will be calculated [56] 
based on the prior LEDD (mg/day) [49] keeping 
in mind that 1 ml of LCIG is equivalent to 20 mg 
of levodopa and 5 mg of carbidopa monohydrate. 
Three doses must be scheduled: the morning 
dose; the continuous dose; the extra dose. Table 2 
shows how the doses should be scheduled.

Treatment should be started during the morn-
ing ‘off ’ period. The pump must be programmed 
with the previously calculated dose. Five mil-
liliters must be added to the morning dose for 
purging the nasoduodenal catheter. The exten-
sion and connector should be purged, and the 
catheter should be attached to the pump to start 
LCIG administration [50]. The nurse and the neu-
rologist will work together to see the response to 
medication, monitoring the duration of ‘on’ time, 
‘off ’ time and time with dyskinesia. The dose 
will be adjusted to optimize treatment response. 
Figure 2 illustrates dose adjustments (P).

Infusion is usually maintained during the day 
(approximately 12–16 h), but an off-label 24-h 
administration may be beneficial in specific 
cases (sleep disorder for akinesia, severe morning 
akinesia) [57,58]. The LEDD on LCIG is usually 
similar to the previously received oral LEDD [5].

Day 3 (& all other days until PEG). Treatment 
optimization & decision to perform PEG
During the optimization phase, the following 
parameters must be defined: the morning dose 
(the minimum well-tolerated dose required to 

enter the ‘on’ state in the shortest time possible), 
the continuous dose that allows for the longest 
‘on’ time without disabling on-dyskinesia, and 
the extra dose that allows for quick alleviation 
of acute ‘off ’ symptoms.

It is essential that the caregiver is trained on 
pump management and is familiar with symp-
toms and their causes. Detailed description of 
the nursing procedures for these days can be 
found in [50].

The final decision to perform PEG will be 
jointly taken by the neurologist, nurse, patient 
and caregiver based on the response, tolerability 
and undesirable effects. The following should 
be considered:

●● Objective improvement according to the neu-
rologist, including daily ‘on’ time increase, 
‘off ’ time reduction and improvement in 
dyskinesia duration and severity;

●● Improvement in motor symptoms and at least 
some nonmotor symptoms (pain, sleep, mood, 
sensory and gastrointestinal symptoms), over-
all improvement and increase in patient 
autonomy (E);

●● Subjective improvement according to 
expectations reported by the patient;

●● Improvement according to expectations, 
reported by the caregiver;

●● Good treatment tolerability.

Table 3. Complications related to percutaneous endoscopic gastrostomy.

Complication  Predisposing factors Prevention Recommended therapy (based on experts’ 
experience)

Pain in abdominal wall   Hygiene Rule out other complications
    Adequate performance of the 

procedure
Treat with analgesics

Benign 
pneumoperitoneum

Any procedure Maximum gastric cavity inflation None in the absence of other clinical signs

Paralytic ileus Gastroparesis  
 

NGC placement in severe cases only

Bleeding Antithrombotic therapy Adequate medication adjustment If bleeding in tract, transient strong 
adjustment of gastrostomy catheter

  Coagulation defect   If subcutaneous or rectus abdominis 
hematoma, nothing (self-limited)

Lung aspiration Greater risk of aspiration 
pneumonia in PEG patients?

  Antibiotic therapy if pneumonia

Peritonitis Poor technique Correctly performed endoscopic 
procedure

Laparotomy

NGC: Nasogastric catheter; PEG: Percutaneous endoscopic gastrostomy.
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Table 4. Management of complications related to gastrostomy catheter.

 Complication    Predisposing factors Prevention Recommended therapy (based on 
experts’ experience)

1. Minor complications of the gastrostomy catheter 

Peristomal leak Malnutrition Prior metabolic correction Early (<1 month):
  Diabetes Adequate catheter adjustment – Loosen
  Too tight-fitting gastrostomy 

catheter
  – Avoid iodine

    – Zinc oxide paste
      – Separate meals
      – Walk
      – DO NOT use a catheter of greater  

   caliber
      Late (>1 month):
      – Same as for early therapy
      – Remove catheter 14–48 h and  

   reinsert
Gastric ulcer Internal and external gastrostomy 

bumpers fitting too tight
Adequate catheter adjustment Treatment with PPI

  Contralateral gastric decubitus   Loosen and move catheter
      Replacement by other model
Catheter damage Poor care Care education Replacement
  Time    
In the gastrostomy stoma See Table 6 See Table 6 See Table 6

2. Major complications of the gastrostomy catheter

Necrotizing fasciitis Malnutrition Loose external fitting (1–2 cm 
skin)

Intensive (medical and surgical)

  Diabetes Wide incision  
  Immunodepression H2O2 + daily change of dressing 

and adequate wound cleaning 
(in the first few days)

 

  Wound infection    
  Tight fitting    
Hidden or buried catheter 
(buried bumper syndrome)

Tight fitting Loose external fitting (1–2 cm 
skin)

Traction if flexible internal bumper

  Increased body mass Daily mobilization (a complete 
turn)

Pulsion if rigid internal bumper

  No daily mobilization (on the first 
month)

   

Colocutaneous fistula Incomplete inflation – Incomplete 
endoscopy

Complete endoscopy – 
complete inflation

Removal and placement in another 
site

      Surgery (if fistula not closed)
Accidental catheter removal Senile dementia Avoid unnecessary handling If <1 month:
  Poor education in catheter 

management
Adequate education – Do not place a replacement 

   catheter
  Traction due to weight of LCIG pump   – Place a new gastrostomy under  

   endoscopic control as soon as  
   possible

      If >1 month:
      – Replacement catheter as soon as  

   possible (prevent closure)
PI: Proton pump inhibitor.
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●● Phase of percutaneous endoscopic 
gastrostomy
In most cases, PEG is performed during patient 
admission. Alternatively, patient may be dis-
charged on LCIG administered through nasoje-
junal catheter and attend the endoscopy depart-
ment on a scheduled date.

Before PEG is performed, preoperative tests 
(laboratory tests including coagulation, ECG 
and chest x-ray) and assessment by an anesthe-
siologist may be required. Patient preparation 
before surgery include fasting for 8 h, mouth and 
throat preparation (including denture removal), 
insertion of a peripheral venous line and admin-
istration of prophylactic antibiotics [50]. Patients 
with LCIG delivered through a gastrointesti-
nal catheter arrive to the endoscopy/operating 
room with the pump functioning. Before the 

procedure is started, infusion is stopped and the 
catheter is removed.

The PEG procedure includes surgical field 
preparation, anesthetic sedation, high gastro-
intestinal endoscopy, trans-illumination, punc-
ture under endoscopic monitoring, guidewire 
recovery through the mouth, insertion of the 
gastrostomy catheter through the mouth, 
retainer adjustment, insertion of enteral cath-
eter through the gastrostomy catheter and 
its conduction until the distal part of the 
duodenum. Detailed description of the PEG 
procedure and contraindications for PEG are 
provided in [50].

Once gastrostomy is performed and the pump 
is attached, the patient normally remains under 
observation before being transferred to the hos-
pital ward. It is recommended that the patient 

Table 5. Management of complications related to the gastroduodenojejunal catheter.

Complication    Predisposing factors Prevention Recommended therapy (based on 
experts’ experience)

Catheter channel 
obstruction

Narrow caliber Cleaning with water in periods 
with no drug infusion

Replacement

    Avoid corrosive fluids (e.g., cola 
drinks)

Manual removal

Distal phytobezoar Intestinal hypomotility Daily washing Replacement
  Inadequate catheter care (cleaning) Cellulase (after diagnosis) No manual removal if difficult 

(conventional endoscopy vs. 
enteroscopy with simple inflation helps 
mobilization)

  Long fiber foods such as asparagus 
or spinach

Prepare long fiber foods as purée  

Distal loop Intestinal hypomotility Length <80 cm Replacement
  Length >80 cm   No manual removal if difficult 

(conventional endoscopy vs enteroscopy 
with simple inflation helps mobilization)

Decubitus 
antroduodenal ulcer

Restricted patient mobility Those preventing catheter from 
getting stuck

Replacement (consider waiting for 
1 month on proton pump inhibitors 
before replacement)

  Stuck, taut catheter (loop, burial)    
Distal catheter burial Intestinal hypomotility Daily washing Of choice: endoscopic removal 

(enteroscopy)
  Inadequate catheter care (washing)   Alternative: surgical removal
      Subsequent replacement (shorten 

length if possible)
Spontaneous catheter 
exit

Inadequate catheter insertion into 
duodenum

Adequate catheter placement Diagnosis with contrast

      Endoscopy
Catheter migration Poorly positioned connections Check adequate catheter 

connection
Replacement

  Inadequate catheter care (pulling)   Catheter is normally eliminated by the 
rectal route
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stays at the hospital for 24–48 h to monitor and 
treat potential complications, adjust dose and 
watch response to intestinally delivered medica-
tion and educate the patient/caregiver on stoma 
and device care and pump management (P). 
Further details nursing management in the post-
PEG process can be found in [50]. Table 3 shows 
some potential complications related to PEG.

Alternative outpatient models for PEG have 
been reported  [59]. Patients can undergo endo-
scopic PEG-J placement as outpatients and be 
discharged 1–2 h after the placement is con-
firmed. The patients are provided with stand-
ard postinsertion monitoring information and 
assessed by the gastroenterologist on the follow-
ing day. Some authors suggest that the patients 
return to the clinic off medication 2 weeks later 
for starting LCIG. LCIG can be initiated and 
titrated as daytime monotherapy or as adjunctive 
therapy with other anti-PD medications [60].

●● Days subsequent to PEG (until discharge)
Potential complications should be monitored. If 
no complication occurs, patient may be discharged 
24–48 h after PEG surgery. Nursing management 
of patients is of paramount importance [50].

The following should be done before 
discharge:

●● Appoint the next visit with the neurologist;

●● Provide material about LCIG to the patient/
caregiver;

●● Provide an alternative oral levodopa regimen 
to use in case of pump failure;

●● Ensure contact for potential complications.

●● Follow-up phase
Follow-up by the gastroenterologist

Table 6. Management of complications related to the stoma.

Complication    Predisposing factors Prevention Recommended therapy (based on 
experts’ experience)

Irritation – erythema Poor stoma care Review cleaning procedure External fixation well adhered to stoma
  Lack of hygiene Instruct patient and caregiver Clean stoma 2–3 times daily
  No daily washing Well adhered external fixation Apply Repavar Gel, Eryplast or Cusí 

anticongestive paste/cream
  Use of adhesive tape Apply once daily Cavilon cream 

(protective film)
Cover with dressing

  Stoma covering    
Suppuration – infection Poor stoma care Review cleaning procedure Clean stoma 2–3 times daily
  Lack of hygiene Instruct patient and caregiver Apply zinc sulfate poultices
  No daily washing – use of 

adhesive tape
Well adhered external fixation Take a sample (culture)

  Stoma covering Apply once daily Cavilon cream Topical antibiotic (Bactroban) if infection   
      Cover with dressing (of calcium alginate)
      Treatment based on susceptibility tests 

(if applicable)
Granuloma – bump Individual predisposition Review cleaning procedure Apply silver nitrate (1–2 weeks); Peitel 

cream
  Poor stoma care Instruct patient and caregiver Rotate catheter position
  Lack of hygiene   Keep external fixation separate (48 h)
  No daily washing   If pain, acetaminophen 1 g every 6–8 h
      Dermatology (cryotherapy, electrotherapy)
Gastric juice release Loose external fixation Adhered external fixation External fixation well adhered to stoma
  Diet (acids) Avoid heavy, acid meals Cover with dressing
  Postprandial standing   Prescribe PPI (omeprazole 40 mg/day)
  Pulling from catheter – PEG   Eat 5 light meals (instead of 3)
      Remain seated until 2 h after meals
      Use Coloplast dressings (1 cm)
      Eryplast, Cusí anticongestive cream, Askina 

Barrier film
PEG: Percutaneous endoscopic gastrstomy; PPI: Proton pump inhibitor.
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Often scheduled follow-up for regular patient 
monitoring will not be required. However, a gas-
troenterologist should be available to resolve poten-
tial complications. Table 4, 5 & 6 show the manage-
ment of complications related to the gastrostomy 
and gastroduodenojejunal catheters [50].

The authors consider that the whole system 
(gastrostomy and gastro-duodenojejunal cathe-
ters) should be changed every 1.5–2 years, unless 
complications occur earlier (E) [50].

Follow-up by the neurologist
Monitoring frequency may vary depending 
on response to medication, tolerability and/or 
undesirable effects. We recommend to evaluate 
patients at least 48 h after discharge, after 15 
days, after 1 month and every several months 
thereafter (E). In stable patients with good treat-
ment response, controls every 3–4 months are 
recommended (E).

Regular outpatient monitoring should include:

●● Motor examination (Hoehn and Yahr and 
UPDRS);

●● Assessment of the need for complete and/or 
general neurological examination based on 
patient-reported symptoms (e.g.,  if lower 
limb paresthesia or weakness is reported, 
polyneuropathy should be ruled out);

●● Review of dosage and need for adjustment 
based on patient response (a diary 

of fluctuations may be provided), degree of 
satisfaction, tolerability and undesirable 
effects. Dose adjustments should be made 
gradually and always taking equivalences into 
account (0.3–0.5 ml in continuous dosing; 
0.5–1 ml in morning or extra doses)  [50]. In 
patients on an off-label 24-h infusion, it is 
important to monitor undesirable effects 
because they may receive doses higher than 
2000 mg of levodopa daily [61];

●● Progression of nonmotor symptoms. Specifi-
cally, cognitive changes over time would be 
determinant in patients on long-term treat-
ment (years) with LCIG when deciding 
whether to continue therapy (E). Whenever 
possible, try to establish which symptoms are 
due to disease progression and which ones are 
influenced by the dopaminergic therapy, and 
to what extent;

●● Presence of undesirable effects or symptoms 
requiring dose reduction (dizziness, drowsi-
ness, psychotic symptoms, disabling 
dyskinesia, weight loss, among others);

●● Weight control. Patients should be educated 
to control their weight. In case of significant 
weight loss, the patient should be referred to 
a nutritionist;

●● Control of the stoma (rule out infection, 
granulomas, among others);

Box 3. Potential complication of levodopa-carbidopa intestinal gel therapy.

●● 	Behavioral symptoms or psychotic conditions with delusions, hallucinations (mainly visual), behavioral disorders, impulse control disorder, 
among others [64,65]. It is important to monitor patient’s mood because, although no causal relationship is established, at least five cases of 
suicide have been reported in patients on LCIG treatment [66–69]

●● 	Cognitive changes, with attention problems, episodes of disorientation, confusion, among others [64]
●● 	Autonomic symptoms such as dizziness, hypotension, tachycardia, among others [35]
●● 	Excessive daytime drowsiness (which has negative motor impact and increases risk of falls), sudden episodes of sleep during the day, 
bewilderment or a sensation of numbness, nausea, vomiting, gastrointestinal intolerance, among others [64]

●● 	Weight loss, sometimes occurring even in patients with a good appetite. In these cases, nutritional status of the patient should be verified 
(laboratory tests, liver profile, vitamin B12 and folate levels, proteins) [70], supplements should be given if required, and patient should be 
referred to a nutritionist for weight control and prescription of appropriate supplements

●● 	Symptoms suggesting peripheral neuropathy. There have been several reports of Guillain–Barré syndrome [5,71] axonal polyneuropathy or 
other complications in the setting of deficiency of vitamin B12 or other B vitamins [62,70–76]. In the event of acute or subacute and moderate-
to-severe clinical symptoms, patients should be admitted to hospital and etiology should be established, discontinuing the treatment if 
required. In case of milder and chronic cases the need for stopping the infusion or decreasing the dose should be assessed (Figure 3) [62]

●● 	Worsening of dyskinesia, which should prompt identification of its timing and potential relationship to the doses. Reduction of continuous 
dose (or extra or morning doses if dyskinesia occurs after they are administered) will often be required. Some patients may experience 
severe dyskinesia after the pump is switched off at night (biphasic). In this case, administration of an extra dose shortly before the pump is 
switched off may be beneficial (E)

LCIG: Levodopa-carbidopa instestinal gel
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Figure 3. Preventive and therapeutic management for polyneuropathy occurring in patients treated with levodopa-carbidopa 
intestinal gel [62].  
GBS: Guillain–Barré syndrome; Hcys: Homocysteine; LD: Levodopa; PD: Parkinson’s disease; PNP: Polyneuropathy; sMMA: Serum 
methylmalonic acid; uMMA: Urinary methylmalonic acid. 
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This is expert opinion and available data do not yet allow to draw firm conclusions about a potential causal relationship 
with LCIG
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●● Control of the infusion system;

●● Regular laboratory controls including serum 
levels of vitamin B

12
 and folate. An electro

neurography could be indicated in some 
cases. Treat with oral supplements if 
needed [62].

Follow-up by the nurse
General objectives [50]:

●● To provide direct and continued personalized 
care to the patient/caregiver;

●● To establish a therapeutic relationship where 
the patient plays an active role in his/her 
treatment process;

●● To educate and train the patient/caregiver in 
preventing and managing local complications;

●● To assess the patient, to record the collected 
data and to report relevant incidents to the 
neurologist in charge.

Specific objectives:

●● To verify adequate management of the 
infusion system;

●● To monitor the stoma status and to manage 
any complications that may arise (Table 6);

●● To resolve any doubt or problem that a patient 
may have;
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●● To improve the quality of life of patients/care
givers by providing them adequate education.

When should LCIG be discontinued?
In general, stopping the treatment should be con-
sidered when the benefits of the therapy are low 
or the risks outweigh the benefits. In our opinion, 
this decision must be justified and discussed with 
the patient and family (E). Stopping LCIG should 
be considered in the following circumstances:

●● The patient becomes bedridden in the best ‘on’ 
state (Hoehn and Yahr Stage 5);

●● The patient develops dementia with depend-
ency for activities of daily living;

●● The patient develops frequent and/or disa-
bling complications related to the treatment 
and/or to the system that cannot be adequately 
controlled [29,63];

●● The patient develops absolute dependence due 
to other comorbidities (arthrosis, diabetes, 
among others).

Management of complications
It is important to educate patients to recog-
nize urgent complications (i.e.,  fever, vomit-
ing, abdominal pain or exit of the gastrostomy 
set), which should be promptly treated in an 
emergency room, and nonurgent complications 
(i.e., pump/catheter malfunction or stoma leak), 
which should be assessed at an outpatient clinic. 
Sometimes patients should be switched to oral 
levodopa until such assessment occurs.

LCIG is usually well tolerated and causes 
no more drug-related complications than oral 
levodopa [24]. It is important to identify compli-
cations that may improve upon dose reduction 
(additional symptomatic treatment may some-
times be required). Potential complications are 
described in Box 3 & Figure 3 [1,5,35,62,64–76].

Any case of potential complication related to 
the gastrostomy and enteral catheter should be 
communicated to the gastroenterologist and/or 
specialized nurse. Complications related to the 
parts of the device and stoma should be managed 
by the specialized nurse.

Future perspective

●● It is possible that in the following years 
patients may be selected for LCIG treatment 

in earlier stages of the disease;

●● LCIG treatment implementation might be sim-
plified, omitting nasojejunal test phase and pro-
ceeding directly to outpatient optimization and 
PEG surgery, thus switching rapidly from oral 
to enteral levodopa treatment (equivalent dose);

●● We hope that the future will bring more com-
parative studies of different treatments of 
advances PD (surgery, enteral levodopa or 
apomorphine infusions) in settings of daily 
clinical practice;

●● We believe that patients’ profiles for particular 
treatments of advanced PD will be better 
defined, ensuring maximal benefit from each 
treatment;

●● It is possible that other, less invasive routes of 
administration for levodopa delivery 
(i.e., subcutaneous) will be available;

●● It is essential to carry out studies designed to 
compare motor complications development 
and disease progression between patients 
receiving LCIG since early stages of the dis-
ease and patients receiving conventional oral 
medication.

Conclusion
LCIG is an effective treatment in patients with 
advanced PD that allows for improving their 
motor condition, nonmotor symptoms, qual-
ity of life and degree of autonomy. In order to 
achieve the expected result, good candidate 
selection and adequate monitoring are required. 
Treatment and patient care should be multidis-
ciplinary, with active involvement of the neu-
rologist, gastroenterologist and nursing staff. 
Patient and caregiver education is essential. Use 
of protocols and application of the knowledge 
provided in clinical management guidelines such 
as these will allow therapeutic success.
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