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Abstract

© 2017, Media Sphera. All rights reserved. Objective: To evaluate the long-term safety and
efficacy of intrajejunal levodopa-carbidopa intestinal gel (LCIG) infusion in the treatment of
patients with severe stages of  Parkinson disease (PD) who did not  respond adequately to
treatment with oral drugs. Material and methods: A large-scale international prospective open-
label 54-week study of LCIG in patients with PD with severe motor fluctuations was carried out.
A total of 48 patients were enrolled in Russia, 46 patients (95.8%) had PEG-J inserted, and 43 of
them completed the study. The safety, including adverse events (AEs), infusion system and
pump failures  analysis,  number  of  patients  completely  terminated the  study,  and efficacy
(duration of “off” periods, “on” periods with or without troublesome dyskinesias, UPDRS scores,
Clinical Global Impression, Quality of Life (PDQ-39, EQ-5D и EQ-VAS) dynamics, an analysis of
patient’s diaries) were assessed throughout the whole study. Results: The majority of AEs were
mild or moderate with most AEs connected with infusion system application (28.3% patients)
including procedure pain. Serious AEs were registered in 8 patients (16.7%). 3 patients (6.3%)
discontinued their participation in the study due to AEs. Mean duration of “off” periods by the
end of the study decreased by 5.35±2.59 hours (p < 0.001), duration of “on” periods without
troublesome dyskinesia increased by 5.74±3.91 hours (p < 0.001), reduction of “on” periods
duration with troublesome dyskinesia became statistically significant by week 36 (p=0.020). The
statistically significant improvement of UPDRS (generally and in respect to sub-scales), Clinical
Global Impression, and Quality of Life scores was observed throughout the study. Levodopa
dose remained stable throughout the 54 treatment weeks. Forty-three patients (93.5%) received
LCIG monotherapy throughout the whole study. Conclusion: LCIG intrajejunal infusion during 54
weeks showed the favorable safety profile, high tolerability, and efficacy in PD motor symptoms
correction.

http://dx.doi.org/10.17116/jnevro20171172122-31

Keywords

Dyskinesias, Levodopa-carbidopa intestinal gel, Motor fluctuations, Parkinson’s disease,
Percutaneous gastrojejunostomy (PEG-J)

brought to you by COREView metadata, citation and similar papers at core.ac.uk

provided by Kazan Federal University Digital Repository

https://core.ac.uk/display/197474738?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1
http://dx.doi.org/10.17116/jnevro20171172122-31


References

[1] Odin P, Russmann A, Aquilonius SM. Pump-driven continuous duodenal administration of levodopa. A new
therapy for patients with advanced Parkinson’s disease. Psychopharmakotherapie. 2005;12:223-227.

[2] Olanow CW, Stern MB, Sethi K. The scientific and clinical basis for the treatment of Parkinson’s disease.
Neurology. 2009;72(21 suppl 4):1-136. doi: 10.1212/WNL.0b013e3181a1d44c

[3] Poewe W, Antonini A, Zijlmans JC. Burkhard PR, Vingerhoets F. Levodopa in the treatment of Parkinson’s
disease: an old drug still going strong. Clin Interv Aging. 2010;7:229-238. doi: 10.2147/cia.s6456

[4] Schapira  AH.  Progress  in  neuroprotection.  Eur  J  Neurol.  2008;15(1):5-13.  doi:  10.1111/j.1468-
1331.2008.02055.x

[5] Rajput AH. Levodopa prolongs life expectancy and is non-toxic to substantia nigra. Parkinsonism and related
disorders. 2001;8(2):95-100. doi: 10.1016/s1353-8020(01)00023-2

[6] Fahn S. Parkinson’s disease, the effect of levodopa, and the ELLDOPA trial. Arch Neurol. 1999;56(5):529-535.
doi: 10.1001/archneur.56.5.529

[7] Hely MA, Morris JG, Reid WG, Trafficante R. Sydney multicenter study of Parkinson’s disease. Mov Disord.
2005;20(2):190-199. doi: 10.1002/mds.20324

[8] Schapira AH, Obeso J. Timing of treatment initiation in Parkinson’s disease: a need for reappraisal? Ann Neurol.
2006;59(3):559-562. doi: 10.1002/ana.20789

[9] Chase TN. The significance of continuous dopaminergic stimulation in the treatment of Parkinson’s disease.
Drugs. 1998;55(1):1-9. doi: 10.2165/00003495-199855001-00001

[10] Stowe R, Ives N, Clarke CE, Handley K, Furmston A, Deane K, van Hilten JJ, Wheatley K, Gray R. Meta-analysis of
the comparative efficacy and safety of adjuvant treatment to levodopa in later Parkinson’s disease. Mov
Disord. 2011;26(4):587-598. doi: 10.1002/mds.23517

[11] Antonini A, Chaudhuri KR, Martinez-Martin P, Odin P. Oral and infusion levodopa-based strategies for managing
motor  complications  in  patients  with  Parkinson’s  disease.  CNS  Drugs.  2010;24(2):119-129.  doi:
10.2165/11310940-000000000-00000

[12] Olanow CW, Kieburtz K, Odin P, Espay AJ, Standaert DG, Fernandez HH, Vanagunas A, Othman AA, Widnell KL,
Robieson WZ, Pritchett Y, Chatamra K, Benesh J, Lenz RA, Antonini A; LCIG Horizon Study Group. Continuous
intrajejunal infusion of levodopa-carbidopa intestinal gel for patients with advanced Parkinson’s disease: a
randomised,  controlled,  double-blind,  double-dummy  study.  Lancet  Neurol.  2014;13(2):141-149.  doi:
10.1016/S1474-4422(13)70293-X

[13] Antonini A, Odin P, Opiano L, Tomantschger V, Pacchetti C, Pickut B, Gasser UE, Calandrella D, Mancini F,
Zibetti M, Minafra B, Bertaina I, De Deyn P, Cras C, Wolf E, Spielberger S, Poewe W. Effect and safety of
duodenal levodopa infusion in advanced Parkinsons disease: a retrospective multicentral outcome assessment
in patient routine care. J Neural Transm. 2013;120(11):1553-1558. doi: 10.1007/s00702-013-1026-9

[14] Nyholm D. Duodopa treatment for advanced Parkinson’s disease: A review of efficacy and safety. Parkinsonism
and related disorders. 2012;18(8):916-929. doi: 10.1016/j.parkreldis.2012.06.022

[15] Nyholm  D,  Askmark  H,  Parsons  R,  Neville  A.  Treatment  of  advanced  Parkinson’s  disease  with
Levodopa/carbidopa intestinal gel is associated with improvement in Hoehn and Yahr stage. Parkinsonism and
related disorders. 2012;18(5):686-687. doi: 10.1016/j.parkreldis.2011.11.026

[16] Nyholm D, Klangemo K, Johansson A. Levodopa/carbidopa intestinal gel infusion long-term therapy in advanced
Parkinson’s  disease.  Europian  Journal  of  Neurology.  2012;19(8):1079-1085.  doi:  10.1111/j.1468-
1331.2012.03679.x

[17] Nyholm D,  Lewander  T,  Johansson A,  Lewitt  PA,  Lundqvist  C,  Aquilonius  SM.  Enteral  levodopa/carbidopa
infusion in advanced Parkinson’s disease: long-term exposure. Clin Neuropharmacol. 2008;31(2):63-73. doi:
10.1097/WNF.0b013e3180ed449f

[18] Fernandez H, Standaert D, Hauser RA, Lang AE, Fung VS, Klostermann F, Lew MF, Odin P, Steiger M, Yakupov
EZ, Chouinard S, Suchowersky O, Dubow J, Hall CM, Chatamra K, Robieson WZ, Benesh JA, Espay AJ. Levodopa-
Carbidopa Intestinal Gel in Advanced Parkinson’s Disease: Final 12-Month, Open-Label Results. Mov Disord.
2015;30(4):500-508. doi: 10.1002/mds.26123

[19] Hauser RA, Friedlander J, Zesiewicz TA, Adler CH, Seeberger LC, O’Brien CF, Molho ES, Factor SA. A home diary
to assess functional status in patients with Parkinson’s disease with motor fluctuations and dyskinesia. Clin
Neuropharmacol. 2000;23(2):75-81. doi: 10.1097/00002826-200003000-00003

[20] Hauser RA, Auinger P; Parkinson Study Group. Determination of minimal clinically important change in early
and advanced Parkinson’s disease. Mov Disord. 2011;26(5):813-818. doi: 10.1002/mds.23638

[21] Blomberg J,  Lagergren J,  Martin L, Mattsson F, Lagergren P. Complications after percutaneous endoscopic
gastrostomy  in  a  prospective  study.  Scand  J  Gastroenterol .  2012;47(6):737-742.  doi:
10.3109/00365521.2012.654404



[22] Itkin M, DeLegge MH, Fang JC, McClave SA, Kundu S, d’Othee BJ, Martinez-Salazar GM, Sacks D, Swan TL,
Towbin RB, Walker TG, Wojak JC, Zuckerman DA, Cardella JF; Society of Interventional Radiology.; American
Gastroenterological  Association Institute.;  Canadian Interventional  Radiological  Association.;  Cardiovascular
and Interventional Radiological Society of Europe. Multidisciplinary practical  guidelines for gastrointestinal
access for enteral nutrition and decompression from the Society of Interventional Radiology and American
Gastroenterological  Association (AGA) Institute,  with endorsement by Canadian Interventional  Radiological
Association  (CIRA)  and  Cardiovascular  and  Interventional  Radiological  Society  of  Europe  (CIRSE).
Gastroenterology.  2011;141(2):742-765.  doi:  10.1053/j.gastro.2011.06.001

[23] Epstein M, Johnson DA, Hawes R, Schmulewitz N, Vanagunas AD, Gossen ER, Robieson WZ, Eaton S, Dubow J,
Chatamra K, Benesh J. Long-Term PEG-J Tube Safety in Patients With Advanced Parkinson’s Disease. Clin Transl
Gastroenterol. 2016;31(7):159. doi: 10.1038/ctg.2016.19

[24] Rajabally  YA,  Martey  J.  Neuropathy  in  Parkinson  disease:  prevalence  and  determinants.  Neurology.
2011;77(22):1947-1950. doi: 10.1212/WNL.0b013e31823a0ee4

[25] Toth C, Brown MS, Furtado S, Suchowersky O, Zochodne D. Neuropathy as a potential complication of levodopa
use in Parkinson’s disease. Mov Disord. 2008;23(13):1850-1859. doi: 10.1002/mds.22137

[26] Muller T, van Laar T, Cornblath DR, Odin P, Klostermann F, Grandas FJ, Ebersbach G, Urban PP, Valldeoriola F,
Antonini A. Peripheral neuropathy in Parkinson’s disease: levodopa exposure and implications for duodenal
delivery. Parkinsonism Relat Disord. 2013;19(5):501-507. doi: 10.1016/j.parkreldis.2013.02.006

[27] Deuschl G, Schade-Brittinger C, Krack P, Volkmann J, Schäfer H, Bötzel K, Daniels C, Deutschländer A, Dillmann
U, Eisner W, Gruber D, Hamel W, Herzog J, Hilker R, Klebe S, Kloss M, Koy J, Krause M, Kupsch A, Lorenz D,
Lorenzl S, Mehdorn HM, Moringlane JR, Oertel W, Pinsker MO, Reichmann H, Reuss A, Schneider GH, Schnitzler
A, Steude U, Sturm V, Timmermann L, Tronnier V, Trottenberg T, Wojtecki L, Wolf E, Poewe W, Voges J; German
Parkinson Study Group, Neurostimulation Section. A randomized trial of deep-brain stimulation for Parkinson’s
disease. N Engl J Med. 2006;355(9):896-908. doi: 10.1056/nejmoa060281

[28] Williams A, Gill S, Varma T, Jenkinson C, Quinn N, Mitchell R, Scott R, Ives N, Rick C, Daniels J, Patel S, Wheatley
K;  PD SURG Collaborative Group.  Deep brain stimulation plus best  medical  therapy versus best  medical
therapy alone for advanced Parkinson’s disease (PD SURG trial): a randomised, open-label trial. Lancet Neurol.
2010;9(6):581-591. doi: 10.1016/S1474-4422(10)70093-4

[29] Martinez-Martin P, Reddy P, Antonini A, Henriksen T, Katzenschlager R, Odin P, Todorova A, Naidu Y, Tluk S,
Chandiramani  C,  Martin  A,  Chaudhuri  KR.  Chronic  subcutaneous  infusion  therapy  with  apomorphine  in
advanced Parkinson’s disease compared to conventional therapy: a real life study of non motor effect.  J
Parkinsons Dis. 2011;1(2):197-203. doi: 10.3233/JPD-2011-11037

[30] Nyholm D, Constantinescu R, Holmberg B, Dizdar N, Askmark H. Comparison of apomorphine and levodopa
infusions  in  four  patients  with  Parkinson’s  disease  with  symptom  fluctuations.  Acta  Neurol  Scand.
2009;119(5):345-348. doi: 10.1111/j.1600-0404.2008.01104.x

[31] Garcıa Ruiz PJ, Sesar Ignacio A, Ares Pensado B, Castro García A, Alonso Frech F, Alvarez López M, Arbelo
González J, Baiges Octavio J, Burguera Hernández JA, Calopa Garriga M, Campos Blanco D, Castaño García B,
Carballo Cordero M, Chacón Peña J, Espino Ibáñez A, Gorospe Onisalde A, Giménez-Roldán S, Granés Ibáñez P,
Hernández Vara J, Ibáñez Alonso R, Jiménez Jiménez FJ, Krupinski J, Kulisevsky Bojarsky J, Legarda Ramírez I,
Lezcano García E, Martínez-Castrillo JC, Mateo González D, Miquel Rodríguez F, Mir P, Muñoz Fargas E, Obeso
Inchausti J, Olivares Romero J, Olivé Plana J, Otermin Vallejo P, Pascual Sedano B, PérezdeColosíaRama V, Pérez
López-Fraile I, Planas Comes A, Puente Periz V, Rodríguez Oroz MC, Sevillano García D, Solís Pérez P, Suárez
Muñoz J,  Vaamonde Gamo J,  Valero Merino C,  Valldeoriola  Serra  F,  Velázquez Pérez JM,  Yáñez Baña R,
Zamarbide Capdepon I.  Efficacy of long-term continuous subcutaneous apomorphine infusion in advanced
Parkinson’s disease with motor fluctuations:  a multicenter study. Mov Disord.  2008;23(8):1130-1136. doi:
10.1002/mds.22063

[32] Merola A, Zibetti M, Angrisano S, Rizzi L, Lanotte M, Lopiano L. Comparison of subthalamic nucleus deep brain
stimulation and Duodopa in the treatment of advanced Parkinson’s disease. Mov Disord. 2011;26(4):664-670.
doi: 10.1002/mds.23524


