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Malattia di Parkinson in fase avanzata



• Infusione LCIG
– Studi RCT

– Follow-up a lungo termine

– Sintomi non motori

– Effetti avversi

• Confronto LCIG-Apo-DBS

Outline



LEVODOPA CARBIDOPA INTESTINAL GEL INFUSION



“A constant intravenous infusion of levodopa resulted in 

stable plasma dopa concentrations and virtual 

disappearance of motor fluctuations.”





Our findings highlight 
the mechanisms 
underlying a possible 
superiority of LCIG 
infusions compared with 
conventional oral 
levodopa treatments in 
advanced PD patients 
with nonmotor and 
motor complications 
such as LIDs.



“26 centres in Germany, 

New Zealand and the 

USA”

PROTOCOL:

-12 weeks

-Random allocation to:

- ORAL placebo

- LCIG placebo



• Off time in patients treated 
with levodopa-carbidopa 
intestinal gel was reduced 
by 4·04 h from baseline

• This magnitude of benefit 
is greater than has been 
achieved with medical 
therapies assessed in 
double-blind studies in 
which there was no 
increase in troublesome 
dyskinesia, and is of similar 
magnitude to that reported 
with deep brain stimulation 
in open-label studies



“Frequent device complications”



• Procedure/device adverse events 
occurred in 300 patients (76%), and 
serious adverse events occurred in 68 
(17%)

• Most frequently reported 
procedure/device adverse events and 
serious adverse events were 
complications of device insertion(41% 
and 8%) and abdominal pain (36% and 
4%)

• Non-procedure/device adverse events 
occurred in 92% (379), with most 
frequently reported being insomnia 
(23%) and falls (23%)

• 42% (171) had non-procedure/device 
serious adverse events, with most 
frequently reported being pneumonia
(5%) and PD symptoms (2%)

• There were 34 treatment-emergent 
deaths (8.3%) in the overlapping data 
sets, 2 of which (0.5%) were considered 
“possibly related” to the treatment 
system.



• We have presented the largest, longest-term safety data set from 
prospective clinical studies for LCIG to date

• Given that conclusions regarding polyneuropathy, weight loss, and 
psychiatric symptoms were limited, further systematic surveillances of 
these are warranted

• Within the limitations of this analysis, procedure/device AEs were 
common, expected for the known risks associated with a PEG-J, and the 
most common cause of discontinuation

• This study suggests that despite the high incidence of patients with Aes, 
LCIG can be used in a safe and tolerable manner for the treatment of 
motor fluctuations that are inadequately controlled by other PD 
medications in levodopa-responsive patients with advanced PD



Fernandez et al., 2015



Fernandez et al., 2015



• Continuous IDL is efficacious, but entails high costs. 

• 10 patients with advanced PD who switched from oral medication to IDL were assessed 
at baseline, 3, 6, 9 and 12 months follow-up.

• We used the UPDRS and Quality of Life (QoL) scores.

• Costs per quality adjusted life year (QALY) were estimated for conventional treatment 
prior to switch and for 1-year treatment with IDL.



•IDL significantly improved functional scores and was safeto use.

•One-year conventional oral treatment entailed 0.63 QALY while IDL 
entailed 0.68(p>0.05).

•Medication was the dominant cost during IDL (45% of total costs), it 
represented only 6.4% of the total for conventional treatment.

•IDL improves function but is not cost effective using recommended 
thresholds for cost/ QALY.



Parkinsonism and Related Disorders 21 (2015) 231e235 375 patients from 75 movement 

disorder centers in 18 countries

12-month interim outcomes of 

the first 172 included patients

NMS significant improvements in sub-
scores for the sleep/fatigue, 

gastrointestinal, and urinary domains



Parkinsonism and Related Disorders 21 (2015) 231e235

This observational, routine-care 
study supports long-term safety 
and efficacy of LCIG infusion in 
advanced PD including motor, 
NMS and QoL improvements







23%

60%

17%

• Mean treatment duration: 8 y

• 13 patients treated for ≥≥≥≥ 10 y



“59 patients - over 90% reported an improvement in their quality 

of life, autonomy and clinical global status”

“The most common adverse events were dislocation and kinking 

of the intestinal tube”



148 patients from 14 Movement Disorder 
Centers in Italy with a mean LCIG treatment 
period of 1.38 ± 1.66 years



Lopiano et al. 2016Proportion of waking day spent in OFF state according to UPDRS-Part IV Item 39 



Timpka et al., 2015

9 patients – 6 months follow-up

PD patients who reported to spend at least 3 h per day in on

with troublesome dyskinesia were included



Post hoc analyses of patient data from a
12-week, randomized, double-blind study and
a 54-week open-label study were performed

Antonini et al., 2016



2016



Marıa-Jose Catalan et al.

These cases suggest that continuous administration of levodopa in patients with 
advanced disease may develop drug-related dyskinesias with mixed characteristics 
of those described in the literature.

Jean 24



• 5 patients with disabling, 
unresponsive FOG were 
commenced on continuous 24h 
LCIG with the night-time rate 
at 50-80% of the daytime 
infusion rate 

• Median turn time improved by 
54%, fall frequency score 
reduced from 3 to 0 at 6 
months, FOG questionnaire 
score improved by 14% and 
Timed Up- and -Go 8 m walk 
was unchanged

• 24h LCIG therapy may reduce 
levodopa “unresponsive” FOG 
and associated falls. A larger 
prospective study is needed for 
confirmation



7 patients – 8/18 months LCIG infusion 

13 Falling
14 Freezing
15 Walking

29 Gait
30 Postural stability
32 Dyskinesia (duration)



Terapia pre-Duodopa

Ropinirolo 8 mg RP
Stalevo 150 x 5
Madopar 200 + 50 ½ x 4
Sinemet 200+50 RM: 1 cp
LEDD: 1835

M.C. anni 56 – MP esordita a 41 anni
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UPDRS	Item	14	-	Freezing	of	gait		

Effects of intestinal Levodopa infusion on freezing of gait in 
advanced Parkinson disease
Maurizio Zibetti, Serena Angrisano, Francesca Dematteis, Carlo
Alberto Artusi, Alberto Romagnolo, Aristide Merola, Leonardo Lopiano. (submitted)

32 Patients treated with LCIG for a mean of 2.59±1.12 years 

*

*



DUODOPA

ON Oral LD ON Duodopa



Eleven PD patients underwent PSG at baseline and after 3.8±1.2 months of LCIG treatment
• Sleep quality improved in all patients
• PSG showed a reduction of the number of awakenings in sleep, a trend towards a 

lower Apnea-Hypopnea Index and no change in sleep latency, total sleep time and sleep 
efficiency

• There was a positive correlation between the number of awakenings and PDSS-2 scores 
for “difficulty staying asleep”, “ muscle cramps of arms or legs” and “urge to move 
arms or legs”

• Motor complications and activities of daily living improved with LCIG





(a) all patients on CAI persisted in their compulsive seeking 

of apomorphine boli and/or extra levodopa doses

(b) effective STN-DBS led to remission only in 4/7 cases

(c) DLI successfully relieved DDS in 4/5 patients (one patient 

relapsed after divorce and was lost at follow-up).





BEFORE LCIG ACUTE ONSET

2 MONTHS 5 MONTHS

1 SUBACUTE 

PNP AFTER 4 
MONTHS OF 

THERAPY



• Higher levodopa daily dose and 
homocysteine levels were found in 
chronic PNP

• No correlations were observed 
with vitamin B12 and folate

• Serial clinical-electrophysiological 
evaluations are mandatory (risk of 
subacute PNP)

• No clear causative factors has been 
recognized in the subacute forms, 
whilst homocysteine-mediated 
neurotoxicity seems to underlie the 
pathogenesis of chronic forms

• Vitamin supplementation and 
regular clinical-
electrophysiological assessments 
might be advised in chronic PNP



• At baseline (before the start of LCIG therapy), 3/33 (9%) patients showed symptomatic 

PNP and 7/33 (21%) subclinical PNP. 
• During a follow-up of 24.36±12.18 months, 2/23 patients with normal baseline clinical-

electrophysiological assessment developed a subacute PNP, 2/23 developed a chronic 

PNP and 7/23 developed a subclinical PNP. 
• Higher levodopa-equivalent daily dose (p:0.024) and homocysteine levels (p:0.041) 

were found in chronic PNP. 
• A trend towards BMI reduction 

observed in both PNP and unaffected
subjects

• Our findings confirm that seriate clinical-

electrophysiological evaluations are mandatory in 
patients treated with LCIG, given the possible risk 
of subacute and chronic PNP. 

• No clear causative factors were recognized in the 
subacute forms, while homocysteine-mediated 

neurotoxicity seems to underlie the pathogenesis 
of chronic forms.







Objective: Our purpose was to determine whether the use of catechol-O 
methyltransferase-inhibitors (ICOMT) can reduce the risk of developing 
levodopa (LD)-induced neuropathy in Parkinson's disease (PD) patients.
Methods: A multicentre study of 197 PD patients was performed. 144 were 
exposed to LD for more than three years (LELD group); 53 simultaneously 
assumed Entacapone for at least eighteen months (LELD_ ICOMT group).
Results: The prevalence of neuropathy in LELD patients was 19.4% whereas it 
was 5.7% in LELD_ICOMT group with a significant difference (p . 0.025). In 
LELD_ICOMT cohort the daily LD dose and serum VB12 levels were 
significantly higher (p < 0.0001), the serum Hcy levels were significantly lower (p . 
0.001) compared to LELD group.
Conclusion: Our results suggest that ICOMT could have a protective effect on the 
development of Ldinduced neuropathy. Their action probably occurs through the 
metabolic rebalancing of the onecarbon- pathway cycle and is independent of the 
PD duration and severity and the duration of LD intake.
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