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Abstract

Introduction: Parkinson’s disease in its advanced stage is a progressive condition that can be treated with levodopa. The long-term com-
plications of this treatment are difficult to manage. A new device-aided therapy has recently been developed to minimize these effects.

Aim: The purpose of this study was to assess the efficacy and safety of the intestinal gel containing levodopa - carbidopa - entacapone,
as well as to see if it had any impact on the disease’s non-motor symptoms. Additionally, we sought to identify the criteria for selecting
among the various treatments that were offered.

Materials and methods: This study includes the first five patients who started receiving the levodopa-carbidopa-entacapone gel for
Parkinson’s disease in the Department of Neurology and Psychiatry at St Naum University Hospital for Active Treatment in Sofia, Bul-
garia. To evaluate the influence of motor and non-motor symptoms of the disease, we used neurological examination and the Movement
Disorder Society - Unified Parkinson’s Disease Rating Scale. The Parkinson’s Disease Quality of Life Questionnaire was used to assess
the quality of life of the patients.

Results: All patients showed improvement in their motor functions, quality of life, and sleep problems in comparison with those receiving
oral levodopa. No patient experienced an increase in the dyskinesias. The postural stability continued to be impaired. For now, the medica-
tion has shown a protective effect against the levodopa-induced polyneuropathy. The main side effects were diarrhea and weight loss.

Conclusions: Levodopa-carbidopa-entacapone therapy is a promising new modality of treatment for advanced Parkinson’s disease.
The medication has been found to improve the patients’ motor functions and exert a positive effect on some non-motor symptoms. The
drug has shown a good safety profile and tolerance. There is still a lack of clear criteria for choosing between the levodopa-carbidopa-
entacapone and levodopa-carbidopa intestinal gels.
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INTRODUCTION

rons in substantia nigra. The disease is treated mainly with
levodopa, but the long-term use of this drug causes some
Parkinson’s disease (PD) is a progressive neurodegenera-  complications, such as motor fluctuations with on- and
tive condition that occurs with dopaminergic loss of neu-  off-periods and dyskinesia. This stage of the disease is se-
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verely disabling not only for the patients but also for their
families; it has a significant impact on the patients’ quality
of life as well as on healthcare resources. Currently, the
therapies for advanced Parkinson’s disease include deep
brain stimulation, continuous subcutaneous infusions of
apomorphine hydrochloride, intestinal infusion of levodo-
pa-carbidopa and, quite recently, intestinal infusion of
levodopa-carbidopa-entacapone (LECIG, LECIGON). The
latter method has been in use in Bulgaria since the end of
2021, but its clinical experience has yet to be fully investi-
gated. The medication is administered percutaneously by
an endoscopic gastric jejunostomy (PEG-]) system using
a smaller cartridge-and-pump system than that used in
the levodopa-carbidopa infusion. It contains entacapone,
an inhibitor of the enzyme catechol-o-methyl-transferase
(COMT), which increases levodopa bioavailability by in-
hibiting this enzyme, resulting in lowering the overall dai-
ly doses of levodopa.l"?! The cartridges contain levodopa
and entacapone in equal doses of 20 mg/ml and carbidopa
in a dose of 5 mg/ml. The total daily dose is composed of
three individually adjusted doses: the morning bolus dose,
the continuous maintenance dose, and the extra bolus
doses to control any repetitive “oft” episodes. When de-
ciding on doses, we should keep in mind that the contin-
uous dose should be reduced by 35% based on the COMT
genotype when compared to people treated with levodopa
and carbidopa.l®! The medication is currently well tolerat-
ed and has an excellent safety profile. The major adverse
events that are expected to occur are surgical and post-
surgical complications, some device problems, and others
that are medically determined, such as nausea, diarrhea,
weight loss, dyskinesia, muscle pain, and hematuria. Ad-
ditionally, the COMT inhibitor may be able to prevent the
onset of levodopa-induced peripheral neuropathy.?# It is
crucial to have a standardized set of guidelines to deter-
mine which medication to choose given the diversity of
therapies that are currently available and the emergence
of new ones. According to the Bulgarian consensus on
identification and management of advanced Parkinson’s
disease, utilizing the Delphi-panel approach, we used the
5-2-1 criterion: >5-times daily oral levodopa doses, 22 h
“oft” symptoms/day, and 21 h of troublesome dyskine-
sia/day.>®! Due to overlapping indications, choosing the
best device-assisted therapies can be difficult. The selec-
tion criteria should be even clearer between the levodopa
and carbidopa intestinal infusion and levodopa-carbido-
pa-entacapone infusion given their similar composition
and mode of application. For patients transitioning from
levodopa-carbidopa infusion to levodopa-carbidopa-en-
tacapone infusion, who have an existing PEG-J system,
a temporary connection adapter can be used initially to
connect to the LECIG pump. The dose can easily be calcu-
lated. In this way, the effectiveness and tolerability of the
new medication could be tested in patients already treated
with intestinal infusion.

AIM

This study’s main objective was to assess the efficiency and
safety of this novel drug in our country. We also wanted to
see if LECIG had any impact on patients’ quality of life and
some of the non-motor symptoms of Parkinson’s disease.
Additionally, we sought to identify the criteria for select-
ing levodopa-carbidopa-entacapone intestinal gel over the
levodopa-carbidopa intestinal gel.

MATERIALS AND METHODS

This is an observational study which included the first pa-
tients in the Clinic of Movement Disorders who started re-
ceiving LECIG in the Department for Parkinson’s Disease at
St Naum Hospital in Sofia, Bulgaria. Eight patients (4 wom-
en and 4 men) were included. Three of them dropped out
of treatment: one for personal reasons, another because of
failure to switch from levodopa-carbidopa gel, and one for
gastrointestinal problems, such as nausea and loss of appe-
tite. Five patients (2 women and 3 men) out of 8 continued
with the levodopa-carbidopa-entacapone intestinal gel. The
treatment was initiated in all patients by using a temporary
nasojejunal tube to titrate and optimize the dose before
placing the PEG-] system. The median age was 74 years, and
the median duration since PD diagnosis was 13 years. The
median doses were 9.6 mL as a morning dose, 2.22 mL/h
as infusion rate, and 1 mL as an extra dose. To evaluate the
influence of motor and non-motor symptoms of the dis-
ease, we used neurological examination and the MDS-UP-
DRS. The Parkinson’s Disease Quality of Life Questionnaire
(PDQ-8) was used to assess the quality of life of patients.”]

RESULTS

Since the beginning of the year, eight patients have started
LECIG therapy in our clinic. Three of them were exclud-
ed - one for personal reasons, another for failure to switch
from levodopa-carbidopa intestinal gel because of violent
generalized severely disabling hyperkinesis and unsatisfac-
tory effects on motor fluctuations, and another one for gas-
trointestinal problems (nausea and loss of appetite). Five
patients continued to receive the therapy. These were all in
the advanced stage of Parkinson’s disease according to the
5-2-1 criterion. Three patients were switched from levodo-
pa and benserazide tablets and two from levodopa-carbi-
dopa-entacapone tablets (Stalevo). We have not yet had a
patient to successfully transition from levodopa-carbidopa
intestinal gel. All patients showed improvement in their
motor functions and time spent with rigidity according to
the Movement Disorder Society (MDS)-UPDRS in com-
parison with patients on oral levodopa. No patient expe-
rienced an increase in dyskinesias. The patients’ postural
stability continued to be impaired, leading to falls in three
of five patients, with subsequent fractures and surgery af-
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ter treatment began. However, all patients claimed to have
improved their quality of life, particularly their ability to
communicate fully with others and to feel no embarrass-
ment as a result of having Parkinson’s disease. The treat-
ment improved some of the non-motor symptoms, most
notably during sleep. Everyone reported that their sleep
improved within the first few days of treatment. Four of
the five patients continued to receive levodopa by mouth
before going to bed. All five patients had no clinical or elec-
tromyographic evidence of polyneuropathy at the start of
treatment and one year later. The main side effects were di-
arrhea and weight loss of 30 kg per year, as reported by one
patient. This patient was found to have helicobacter pylori
infection, which was successfully treated, and the treatment
with LECIG was continued. Overall, the drug’s safety pro-
file and tolerance were good.

DISCUSSION

In a recent study, the initial experience with LECIG therapy
in clinical settings was evaluated in 24 patients.! Their me-
dian age was 71.5 years, and the median duration since Par-
kinson’s disease diagnosis was 15.5 years. The median doses
used in this study were 6.0 mL as a morning dose, 2.5 mL/h
as infusion rate, and 1.0 mL as an extra dose. Twelve pa-
tients were switched from levodopa-carbidopa intestinal
infusion. Six patients discontinued the therapy, three due
to diarrhea, one due to hallucinations, and two deceased
(one due to COVID-19, one due to pulmonary embolism
and cardiac arrest). In general, the patients were happy with
the size and weight of the pump. Most of them reported
improvement in the ability to perform daily activities and
in their self-rated quality of life. Compared to our results,
the patients profile was similar. Also, the median morn-
ing dose was slightly elevated while the median infusion
rate was lower. The patients spent longer hours without ri-
gidity, but postural stability did not improve. The authors
claimed that with the LECIG therapy, it may not be nec-
essary to keep the oral bedtime sustained-release levodo-
pa dose because the decline of levodopa concentration is
slower than levodopa-carbidopa infusion which may be of
benefit when choosing between the two methods. In our
study, most of the patients continued with the oral admin-
istration of levodopa before going to bed. During the use of
LECIG therapy, it is necessary to evaluate the effectiveness
of the medication not only on the motor but also on the
non-motor symptoms in advanced Parkinson’s disease like
in levodopa-carbidopa infusion.!'”) One of the non-motor
symptoms we assessed was sleep disturbance. There are
studies we found in the literature reporting that the intake
of oral levodopa-carbidopa-entacapone (Stalevo) may be
a useful treatment for sleep disturbance, specifically the
sleep onset, sleep maintenance, and rapid eye movement
sleep behavior disorder in advanced PD patients with mo-
tor fluctuations.'!! In our study, the patients reported im-
provements of their sleep at the beginning of treatment.

Levodopa-Carbidopa-Entacapone Intestinal Gel

Currently, the medication shows a protective effect against
the development of peripheral neuropathy. In addition,
some of the people had been taking oral levodopa-carbido-
pa-entacapone before the intestinal gel with the same com-
position which might be in favor of selection. By contrasts,
people with intolerance to entacapone, low weight, and
tumultuous dyskinesias at baseline should be treated with
other medication including levodopa-carbidopa intestinal
gel. There are still no clear criteria for choosing between the
two medications for advanced Parkinson’s disease.

CONCLUSIONS

Levodopa-carbidopa-entacapone intestinal gel is a prom-
ising new modality to treat advanced Parkinson’s disease.
The medication improves the patients’ motor functions
compared with patients with oral levodopa administration
and has a positive effect on some non-motor symptoms
such as sleep disorders and on quality of life. At this stage,
the LECIG therapy shows good safety with satisfactory pa-
tient compliance. There are still lack of clear criteria when
choosing between levodopa-carbidopa-entacapone and
levodopa-carbidopa intestinal gels. Long-term studies need
to be done.
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Pe3tome

BBefieHue: Bosesns [TapkiHCOHA Ha ITO3/IHEI CTA/IUM IIPEACTAB/IAET 060t Iporpeccupyolee 3aboieBaHue, KOTOPOE MOXKHO JIEYNTh
C HOMOLIBIO 71eBOAOIBL. C JJOITOCPOYHBIMM OC/IOKHEHMAMY 9TOTO JIEYeHNU TPYRHO cipaBuThcA. HemaBHo Oblta paspaborana HOBas
aInaparHas Tepamis, H03BOJIANIAA MUHUMMU3NPOBATD 9TY 3¢ eKThI.

U‘eﬂb: I.[e}lb}() JAHHOT'O MCCIE€NOBaHUA 6b1710 OLICHUTDb 3(1)¢)€KTI/IBHOCTI) 1 6€30I1acCHOCTh KUIIEYHOTO Tesns, cofeprKalero j1eBojoIry,
Kapémnony 7 QHTAKAIIOH, a TAK)KE€ BBIACHUTD, OKAa3bIBAECT /I OH Kakoe-1O0 BIMAHUE HA HEMOTOPHbIE CMMIITOMbI 3a00/IeBaHMA. KpO—
M€ TOr'0, Mbl CTPEMUIVICH ONIPENEINTD KPUTEPUN BbI60pa cpenn pa3sINIHbIX NPENIOKEHHDIX METONOB JIEYEHNA.

MaTelea.ﬂbl n metoabl: B MaHHOE€ JMICCIENOBaHNE BKIIOYEHDI IIEPBbIE€ IATH NALVEHTOB, KOTOPbIE Ha4YaaM IIO/Ty4daTb I'€b J1€BOJO-
Ha—Kap6I/I,HOHa-3HTaKaHOH npn 607€e3H1 HapKI/IHCOHa B OTAEIEHNN HEBPOIOTUM U IICUXVATPUN yHI/IBepCI/ITeTCKOI?I 6OHI)HI/IHI)I AKTUB-
Horo nedeHnss CBATOro HayMa B CO(l)I/II/I, Bonrapl/m. ,HHH OLIEHKU BIMAHMA MOTOPHBIX I HEMOTOPHBIX CMMIITOMOB 3a00JIEBaHMA MBI
VICIIOZTb30Ba/Il HEBPOJIOTMYIECKOE 06CIICI[OBaHI/Ie n E,HI/[HYIO OLI€HOYHYIO LIKaITy 607e3Hn HapKI/IHCOHa O6H.(€CTBa ABUTAaTEIbHbBIX pac-
CTpOﬁICTB. H/’IH OLIEHKM Ka4deCTBa XM3HM MALVIEHTOB VICIIO/Ib30BAJICA OIIPOCHVK Ka4€CTBA XXU3HN IIPU 60ne3Hn HapKI/IHCOHa.

Pesynbratbl: Y Bcex manneHToB HaOMIOAATIOCH YIydIleHIe BUTATebHbIX (YHKINIT, Ka4eCTBa XIB3HY I IPO6IeM CO CHOM IO CPaB-
HEeHMIO C TeMM, KTO HOJTy4aI IepopaibHo nesofomy. Hu y ofHoro maryenTa He Hab/mMoRa0Ch yCuaeHNA AuCKHesuit. [TocTypanbHas
CTabV/IBHOCTD IIPOLO/DKA/IA HAPYIIAThCsA. Ha JaHHbI MOMEHT IIperapaT MpOoAeMOHCTPUPOBAI 3aIUTHBL 9 deKT IPOTUB IOIHel-
pomaruu, BEI3BaHHOI 1eBOfom0l. OCHOBHBIMM 10604HBIMY 3¢ dekTamit ObIIn fuapes 1 OTePsI Beca.

3akntoueHune: Tepamus neBofona-KapO1IoIa-9HTAKAIIOH ABIACTCA MHOTOOOEIIAIOIM HOBBIM METOZIOM JIeUeHMs IIPOrpeccupyro-
et 6oesHu IlapkuHcoHa. YCTaHOBIIEHO, YTO IpeIapar y/Iy4dIlaeT BUraTelbHble QYHKIMY NaLIeHTOB M OKa3bIBaeT MOJIOKNUTEIbHOE
B/IMAHUE Ha HEKOTOPbIe HEMOTOPHBIe CUMITOMBL IIpemnapar mokasasn xopoumit mpoduIb 6e30IacHoCTH 1 HepeHocuMocTu. Jlo cux
HOp OTCYTCTBYIOT Y€TKME KPUTEPUM BEIOOpA MKy KUIIEUHBIMI T'e/IIMI JIEBOJOIIa-KapOyI0IIa-9HTaKaIIoH U IeBOJIOIa-Kapouyomna.

KnwoueBble cnoBa

bonesun HapKI/IHCOHa, METOIbI ICUCHNA
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