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Efficacy, safety and patient’s quality of life  of               
long-term treatment with 

levodopa-carbidopa intestinal gel in 
advanced Parkinson’s disease in Romania: 
Results from GLORIA observational study

AbstrAct
Objectives. The aim of the Global Long-Term Registry on Efficacy and Safety of DUODOPA in Patients with Ad-
vanced Parkinson’s Disease in Routine Care (GLORIA) was to document 24-month efficacy, safety and the effect on 
patient’s quality of life (QoL) of long-term treatment with levodopa-carbidopa intestinal gel (LCIG) in advanced Par-
kinson’s disease (PD) in routine clinical care. Here we present the results for the patients enrolled in Romania in the 
GLORIA registry.
Material and methods. GLORIA registry is a multicenter, international, observational registry conducted between 
June 2010 and June 2015. In Romania, 39 patients with an indication for LCIG therapy were enrolled and followed 
for up to 24 months. 
Outcomes. During the study period LCIG led to significant improvements in “Off” time, “On” time with dyskinesia, 
activities of daily living (ADLs), motor examination, non-motor symptoms, and QoL which maintained up to the end of 
follow-up. At 24 months, “Off” time had a mean reduction of -5.2±3.1 hours/day vs. baseline (p < 0.0001) and “On” 
time with dyskinesia had a mean reduction of -3.5±3.3 hours/day vs. baseline (p < 0.0001). Both ADLs and motor 
examination “On” scores showed a maximum improvement at 6 months and 12 months (p < 0.0001) and remained 
significantly lower vs. baseline at 24 months (ADLs -6.6±8.7, p = 0.0023; motor examination -6.4±7.3, p = 0.0007). 
Non-motor symptoms scale (NMSS) total score had a mean reduction at 24 months of -18.29 as compared to base-
line (p = 0.0011). QoL, as assessed by PDQ-8 significantly improved at 6 months as compared to baseline (p = 
0.0141) and maintained its statistical significance until the 12 months evaluation (p = 0.0076). Adverse drug reactions 
possibly or probably related to the LCIG therapy were reported for 2.9% (1/35) of the patients during the temporary 
nasojejunal tube therapy and for 60.0% (21/35) of the patients during permanent tube phase. 
conclusions. LCIG treatment showed significant and clinically relevant long-term improvements in motor symptoms 
and QoL in advanced PD patients. The safety/tolerability data confirmed the established safety profile.
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INtrODUctION

Parkinson’s disease (PD) is a chronic, progres-
sive, neurodegenerative disorder with an estimated 
prevalence in european populations of 1 to 2 per 
1,000 persons (1). For romania, available data indi-
cate that over 70,000 persons are currently treated 
for PD (2). it is estimated that more than 1% of the 
population over age 65 are afflicted by PD (3) and its 
incidence and prevalence increase with age (4). neu-
ropathologically, PD is characterized by degenera-
tion of dopamine-producing cells in the substantia 
nigra and manifests with slowness of voluntary 
movements, tremor and non-motor symptoms (5,6). 

levodopa, a dopamine precursor, is the most ef-
ficacious therapy for PD, although its long-term use 
is associated with the development of motor com-
plications (7). Furthermore, in advanced PD re-
sponse fluctuations with wearing-off of levodopa 
effects and dyskinesia have been observed (8). 
they have been associated with unpredictable gas-
tric emptying rates which contribute significantly 
to the large variations in levodopa plasma concen-
tration profile seen in individual patients (9). To 
address this, treatment strategies that include infu-
sions of various levodopa formulations have been 
developed and investigated in the past 30 years in 
an attempt to provide more continuous dopaminer-
gic stimulation (10-12). 

levodopa-carbidopa intestinal gel (lcig) was 
first introduced in Europe in 2004, and since then it 
has been approved in more than 40 countries world-
wide for the treatment of levodopa-responsive ad-
vanced PD patients with severe motor fluctuations 
and hyper-/dyskinesia (8). this therapeutic ap-
proach is based on the continuous administration of 
levodopa/carbidopa into the small intestine. in con-
trast to oral therapy, gastric emptying is by-passed, 
and relatively steady plasma levels of lD are 
achieved with a resulting decrease in motor fluctu-
ations and dyskinesia (13,14). 

Global Long-Term Registry on Efficacy and 
safety of DUODOPa in Patients with advanced 
Parkinson’s Disease in routine care (glOria) 
was designed with the aim to document clinical ef-
ficacy and safety, the effect on patient’s quality of 
life (Qol), and health economic outcomes of long 
term treatment with lcig in patients with ad-
vanced PD in routine care (15). Here we present the 

results for the patients enrolled in romania in the 
glOria registry.

MAtErIALs AND MEtHODs

study design and population

glOria registry was a multicenter, international, 
observational registry conducted between June 2010 
and June 2015 in 75 movement disorders centers spe-
cialized for treatment of patients with advanced PD 
from 18 countries (15,16). Of these centers, 7 partici-
pating centers were located in romania. 

Patients were eligible for inclusion in the glO-
ria registry if they had an indication for lcig 
therapy or had started this therapy within 12 months 
prior to study inclusion. the indication for lcig 
therapy was advanced levodopa-responsive PD 
with severe motor fluctuations and hyper-/dyskine-
sia and for whom the existing therapies did not pro-
vide satisfactory relief of symptoms. eligible pa-
tients were prescribed lcig according to the 
summary of product characteristics and local stand-
ard of care and were followed for 24 months after 
the enrollment. lcig therapy initiation and dose 
titration was performed via a temporary nasojeju-
nal (nJ) tube and the administration continued 
through a permanent tube (Peg-J). For drug-naive 
patients, data was collected prospectively from the 
study enrollment up to 24 months, while for those 
with prior lcig therapy, data was collected retro-
spectively for 12 months up to enrollment and for 
24 months following the enrollment. Detailed study 
design was presented in the manuscript describing 
the main results of the glOria registry (15). con-
comitant medications were permitted following the 
indication of the treating physician.

all patients provided written informed consent 
before any study-related procedures. the study was 
conducted in accordance with good clinical Practic-
es guidelines, the Declaration of Helsinki, and local 
laws and regulations. For romania, all study-related 
documents were approved by the national ethics 
committee for Medicine and Medical Devices.

Efficacy assessment

Efficacy outcomes included the changes in the ac-
tivities of daily living, therapy complications, motor 
and non-motor symptoms and were collected at base-
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line (before therapy initiation with the temporary nJ 
tube), Day 1 (start of lcig therapy and discharge fol-
lowing Peg-J placement) and every 6 months follow-
ing the LCIG therapy initiation. The Unified Parkin-
son’s Disease rating scale (UPDrs) (17) was used to 
evaluate changes in the activities of daily living (UP-
Drs ii score, “On” state evaluation), complications 
of therapy (modified UPDRS IV items 32 and 39) and 
motor symptoms (UPDrs iii score, “On” state eval-
uation). non-motor symptoms were assessed using 
the nMs scale (nMss) (18). 

Quality of life assessment

Qol information was collected at baseline (be-
fore therapy initiation with temporary nJ tube), 
Day 1 (start of lcig therapy and discharge follow-
ing Peg-J placement) and every 6 months follow-
ing the LCIG therapy initiation. Disease-specific 
8-item Parkinson’s Disease Questionnaire (PDQ-8)
(19) and EuroQoL-5 Dimensions (EQ-5D) (20) de-
scriptive score and visual analog scale (VAS) were
used to assess the Qol in the enrolled patients.

safety assessment

adverse drug reactions (aDrs), severe aDrs 
and medical device related complaints were collect-
ed from baseline up to 28 days following the end of 
the study, during temporary nJ tube and Peg-J 
phases. Device-related events that were associated 
with an impairment of a patient’s health were count-
ed as ADRs. ADRs were defined as all adverse 
events that had at least a reasonable possibility of a 
causal relationship to study treatment. all aDrs 
were coded according to the Medical Dictionary for 
regulatory activities (MedDra) and categorized 
according to their severity (mild, moderate and se-
vere) and according to their causal relationship with 
lcig (unlikely, possible and probable). 

statistical analyses

Efficacy and QoL analyses were performed in 
the full analysis set population which included all 
enrolled patients that received at least one dose of 
LCIG, had a baseline efficacy evaluation and at 
least one post-baseline efficacy and safety evalua-
tion. safety analyses were performed in the safety 
analysis population which included all enrolled pa-
tients that received at least one dose of lcig and 

had at least one post-baseline safety evaluation. 
the analyses of demographic data, medical history, 
concomitant medication and vital signs were per-
formed on the population that included all patients 
that consented to participate, irrespective of the sta-
tus of the post-baseline evaluations.

all recorded clinical observations were analyz-
ed using descriptive statistics: number, percentage, 
mean and standard deviation. the comparison of 
efficacy and QoL data during the follow-up to base-
line was performed by paired t-tests.

rEsULts

Patients characteristics

Of the 375 patients in the GLORIA registry, 39 
were enrolled in centers from romania. Of these, 
35 had at least one post-baseline safety evaluation 
and were included in the safety analysis population. 
32 had at least one post-baseline efficacy and safety 
evaluation and were included in the full analysis 
population. Patient characteristics at baseline are 
provided in table 1. 

TABLE 1. Baseline patient characteristics
Patient characteristic Baseline value
Age, years 62.2±8.2
Male gender, n (%) 22 (56.0%)
BMI, kg/m2 24.9±4.1
PD duration, years 11.5±5.3
Modified Hoehn and Yahr Staging
Stage “On”
Stage “Off”

3.2±0.6
4.3±0.8

LCIG naive, n (%) 26 (67.0%)
Previous PD therapy, n (%)
Levodopa
COMT inhibitors
Dopamine agonist
MAO inhibitors
Amantadine

37 (94.9%)
31 (79.5%)
30 (76.9%)
27 (69.2%)
18 (46.2%)

Reasons for starting LCIG therapy, n (%)
Disable off periods
Uncontrolled dyskinesia

37 (94.9%)
28 (71.8%)

Modified UPDRS IV, hours/day 
Item 32 (time with dyskinesia)
Item 39 (“Off” time)

4.7±3.4
6.7±2.9

UPDRS II score “On” (activities of daily living) 20.1±8.3
UPDRS III score “On” (motor examination) 20.2±6.2
NMSS total score 58.0±33.3

Results are displayed as mean±standard deviation, if not otherwise 
specified.
BMI = body mass index; COMT = catechol-O-methyl transferase; LCIG 
= levodopa-carbidopa intestinal gel; MAO = monoamine oxidase; 
N/n(%) = number (percentage) of patients; PD = Parkinson disease; 
UPDRS = Unified Parkinson’s Disease Rating Scale; NMSS = non-motor 
symptom scale
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the mean age was 62.2 years, ranging between 
44.0 and 76.0 years, the majority were men (56.0%) 
and lcig naive (67.0%). the mean duration of PD 
was 11.5 years, ranging between 3.3 and 27.5 years. 
none of the patients had impulse control disorder 
and only 1 (2.6%) fulfilled dementia criteria. At 
baseline, oral levodopa was the most frequently 
prescribed antiparkinsonian medication, followed 
by catechol-O-methyl transferase and dopamine 
agonists. none of them used apomorphine in either 
form or underwent deep brain stimulation for PD. 
During the follow-up, mean levodopa equivalent 
daily doses increased as compared to baseline with 
values ranging between 2,109.4 to 2,504.3 mg (p 
for difference from baseline <0.0001 for all time 
points) for those who used lcig in combination 
with other antiparkinsonian drugs and with values 
ranging between 1,765.8 and 2,195.0 mg (p for dif-
ference from baseline <0.0001 for all time points) 
for those who used lcig monotherapy.

Efficacy 

as compared to baseline, patients showed a sig-
nificant and sustained reduction in “Off” time and 
“On” time with dyskinesia as of discharge follow-
ing Peg-J placement (Day 1) through month 24. 
The mean reduction at 24 months was -5.2±3.1 
hours (p < 0.0001) for “Off” time and -3.5±3.3 
hours (p < 0.0001) for “On” time with dyskinesia, 
respectively. also, improvements in activities of 
daily living (UPDrs ii) and motor examination 
(UPDrs iii) “On” scores were observed at all 
study visits as compared to baseline. Both activities 
of daily living and motor examination “On” scores 
showed a maximum decrease at 6 months (aDls 
-9.1±7.4, p < 0.0001; motor examination -8.4±7.1,
p < 0.0001) and 12 months (ADLs -9.3±8.4, p
<0.0001; motor examination -8.5±7.3, p< 0.0001),
respectively and remained statistically significant
lower than the baseline at 24 months (aDls
-6.6±8.7, p = 0.0023; motor examination -6.4±7.3,
p = 0.0007). compared to baseline the nMss
scores were significantly reduced at all study visits
(p < 0.0001). The mean scores for Domains 3
(mood/cognition) and 6 (gastrointestinal tract) of
the NMSS decreased statistically significant during
the follow-up as compared to baseline and re-
mained statistically significant lower than baseline
values up to the last study visit (mean difference

from baseline to month 24: -4.3; p for difference 
from baseline = 0.0039 for Domain 3 and -6.4; p 
for difference from baseline = 0.0006 for Domain 
6). scores for Domain 2 (sleep/fatigue) were signif-
icantly lower than baseline scores only at 18 months 
(p = 0.0033) with no significant improvements 
thereafter. 

Quality of life

Qol, as assessed by PDQ-8 improved statisti-
cally significant at 6 months as compared to base-
line (p = 0.0141) and the improvement maintained 
its statistical significance until the 12 months eval-
uation (p = 0.0076), with no statistically significant 
improvements thereafter. the mean scores in 4 
items of the PDQ-8 showed a significant decrease 
at 6 months as compared to baseline: “Difficulty 
getting around in public places”, “Difficulty dress-
ing yourself”, “Had painful muscle cramps and 
pains” and “Felt embarrassed by having PD”. the 
reduction was persistent at 18 months for “Had 
painful muscle cramps and pains” and at 24 months 
for “Difficulty getting around in public places”. 
EQ-5D total scores significantly improved at Day 1 
and 6 months ((p = 0.0079 and 0.0188, respectively) 
as compared to baseline, with no statistically signif-
icant improvements thereafter. Per eQ-5D individ-
ual items, significant improvements of usual activ-
ities persisted until 18 months following baseline, 
while significant improvements of mobility and 
self-care persisted 6 months after baseline. Pain 
and discomfort items showed no improvement after 
lcig therapy (table 2). 

safety

During the temporary nJ tube therapy was re-
ported 1 ADR occurring in 1 patient (2.9%). This 
aDr (pneumoperitoneum) was considered serious, 
procedure-related, recovered before the end of fol-
low-up and did not led to discontinuation of lcig 
therapy.

During the PEG-J phase, 62.9% (22/35) of the 
patients experienced at least 1 aDr and aDrs con-
sidered as possibly or probably related to the lcig 
therapy were reported for 60.0% (21/35) of the pa-
tients. Moreover, serious ADRs occurred in 14.3% 
(5/35) of the patients during this phase and includ-
ed loss of consciousness (1 patient), parkinsonism 
(1 patient), polyneuropathy (1 patient), psychomo-
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tor hyperactivity (1 patient) and pneumoperitone-
um (1 patient, considered as device-related). the 
most frequently reported ADRs were decrease of 
body weight, polyneuropathy, peripheral sensori-
motor neuropathy and increase of body weight (ta-
ble 3). No PEG-J procedure-related ADRs were 
reported during this phase. the rate of discontinua-
tion of lcig therapy in Peg-J phase due to aDrs 
was 2.9% (1 patient) and was due to the occurrence 
of neuropathy.

DIscUssIONs

the analysis of data collected from romanian 
patients enrolled in the glOria registry showed 
long-term improvements in motor complications as 
well as of non-motor symptoms and Qol in line 
with the whole study populations. 

Over the entire 24-month lcig treatment peri-
od there were stable and clinically relevant reduc-
tions in daily “Off” time and “On” time with dyski-
nesias, as assessed by modified UPDRS IV items 
39 and 32. The maximal reduction of 6.0 hours in 

daily “Off” time was observed at 6 months (p < 
0.0001) and the maximal mean reduction of 3.9 
hours in daily “On” time with dyskinesias was ob-
served at 12 months (p < 0.0001). these statistical-
ly significant reductions of the “Off” time and time 
with dyskinesia and long-term persistence of these 
improvements are comparable with previous re-
sults reported in interventional and observational 
clinical trials (10,11,21-23) which showed that 
lcig is an effective therapeutic option when aim-
ing for long-term improvement of motor symptoms 
(11,21,22). This study also confirms previous ob-
servations from a retrospective study in 113 pa-
tients with advanced PD from romania, which 
showed a sustained reduction of motor symptoms 
after lcig therapy initiation (24). it is important to 
note that the decrease in dyskinesia initially ob-
served at discharge following Peg-J placement oc-
curred despite significant increases in daily levodo-
pa exposure after switching to lcig infusion. this 
is consistent with previous clinical and preclinical 
data which showed that continuous dopaminergic 
stimulation is a key factor in the management of 

TABLE 2. Mean change from baseline in the quality of life as assessed by PDQ-8 and EQ-5D scores (full analysis set 
population)

Baseline

N=32

Day 1 value 
(p-value)

N=32

6 months 
(p-value)

N=32

12 months 
(p-value)

N=32

18 months 
(p-value)

N=32

24 months 
(p-value)

N=32

PDQ-8 total score 47.2±16.7 42.8±21.7 
(0.1132)

35.6±23.2 
(0.0141)

30.6±21.3 
(0.0076)

37.9±20.9 
(0.1569)

38.3±19.6 
(0.2260)

PDQ-8 item scores
Difficulty getting around in public 
places
Difficulty dressing yourself
Felt depressed
Problems with close relationships
Problems with concentration
Unable to communicate properly
Had painful muscle cramps and 
pains
Felt embarrassed by having PD 

2.5±1.1 
2.3±0.7
2.1±1.1
1.1±1.2
0.9±0.8
1.6±1.1

2.6±0.7
2.1±1.7

2.4±1.2 (0.2691)
1.8±1.3 (0.1264)
1.9±1.4 (0.0861)
1.0±1.2 (0.4944)
1.2±1.2 (0.2301)
1.3±1.0 (0.2973)

1.8±1.2 (0.0092)
2.2±1.5 (0.7339)

1.9±1.1 (0.0314)
1.6±1.2 (0.0277)
1.5±1.2 (0.0660)
0.9±1.2 (0.1849)
1.1±1.2 (0.3597)
1.4±1.2 (0.3306)

1.4±1.1 (0.0006)
1.7±1.4 (0.0495)

1.6±1.0 (0.0114)
1.6±1.3 (0.0395)
1.3±1.2 (0.0185)
0.6±0.9 (0.1353)
0.8±1.0 (0.5061)
1.0±1.2 (0.1184)

1.7±1.2 (0.0018)
1.2±1.5 (0.0314)

1.9±1.0 (0.0549)
1.8±1.2 (0.2268)
1.7±1.2 (0.6356)
0.8±0.9 (0.5319)
1.1±1.1 (0.2629)
1.5±1.1 (0.8811)

1.8±1.2 (0.0039)
1.5±1.3 (0.1937)

1.9±1.0 (0.0479)
1.7±1.2 (0.1662)
1.7±1.3 (0.7731)
1.2±1.0 (0.4820)
1.0±1.0 (0.2694)
1.3±1.2 (0.4962)
1.9±1.2 (0.1857)
1.5±1.4 (0.1928)

EQ-5D total score 0.4±0.3 0.7±0.3 (0.0079) 0.6±0.3 (0.0188) 0.6±0.3 (0.1453) 0.6±0.3 (0.2500) 0.6±0.3 (0.6365)
EQ-5D item scores
Mobility 

Self-care

Usual activities

Pain/discomfort

Anxiety / Depression

Health state today (VAS)

1.0±0.4

1.0±0.6

1.2±0.6

0.7±0.7

0.8±0.5

54.6±18.5

0.6±0.5
(0.0045)
0.6±0.6 
(0.0491)
0.8±0.6
(0.0034)
0.5±0.5
(0.2146)
0.5±0.6
(0.0296)

64.9±22.4
(0.0877)

0.7±0.5 
(0.0296)
0.7±0.6 
(0.0305)
0.7±0.6

(<0.0001)
0.6±0.5
(0.5416)
0.7±0.6
(0.1868)

69.3±22.4
(0.0074)

0.8±0.4 
(0.1872)
0.7±0.5 
(0.0560)
0.7±0.5
(0.0002)
0.8±0.5
(0.7903)
0.7±0.6
(0.7168)

68.8±18.5
(0.0336)

0.7±0.5 
(0.1872)
0.8±0.6 
(0.1355)
0.7±0.6
(0.0007)
0.8±0.5
(0.3313)
0.7±0.5
(0.7492)

66.2±18.7
(0.0885)

0.7±0.5 
(0.1876)
0.7±0.5 
(0.2156)
0.7±0.5
(0.0547)
0.8±0.5
(0.3818)
0.8±0.6
(0.7175)

67.5±18.1
(0.1320)

Note: Results are displayed as mean±standard deviation. All p-values were computed for the difference against baseline
N = number of patients; PDQ-8 = Parkinson’s Disease Questionnaire 8-item; EQ-5D = EuroQoL- 5 Dimensions; VAS = visual analog scale
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FIGURE 1. Changes from baseline in the “Off” time and “On” time with dyskinesia (panels A and B), activities of daily 
living (panel C), motor examination (panel D) and non-motor symptoms scores (panel E; full analysis set population)

*p <0.0001; □ p <0.001; #p <0.05
UPDRS = Unified Parkinson’s Disease Rating Scale; NMSS = non-motor symptom scale

TABLE 3. Incidence of adverse drug reactions during the study (safety population)

Type Temporary nasojejunal tube phase
N=35

Permanent tube treatment phase
N=35

Patients with at least 1 ADR, n (%) 1 (2.9%) 22 (62.9%)
Patients with at least 1 ADR possibly or 
probably related to LCIG, n (%)

1 (2.9%) 21 (60.0%)

Serious ADR, n (%) 1 (2.9%) 5 (14.3%)
ADRs reported in ≥3% of the patients
Weight decreased
Polyneuropathy
Peripheral sensorimotor neuropathy
Weight increased

0
0
0
0

8 (22.9%)
5 (14.3%)
2 (5.7%)
2 (5.7%)

N/n (%) = number (percentage) of patients; ADR = adverse drug reaction; LCIG = levodopa-carbidopa intestinal gel
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motor fluctuations and pre-existing dyskinesia 
(10,25,26).

also, the overall motor performance improved 
during the follow-up, as shown by 6.8 points de-
crease of UPDrs iii score at the start of lcig with 
a persistent reduction during the 2-year treatment 
period to end of the follow-up (p = 0.0007). Fur-
thermore, activities of daily living improved as 
shown by 6.6 points reduction of the UPDrs ii 
score at the end of the follow-up (p = 0.0023). The 
improvements in the motor performance and activ-
ities of daily living were comparable to those re-
ported by Fernandez et al. (11) in 354 patients with 
PD followed for 12 months. in this study the UP-
DRS II and III scores improved significantly at 4 
weeks following the lcig initiation and remained 
statistically significant lower as compared to base-
line up to the end of the follow-up (11). 

consistent with glOria main results, in the 
sub-group analyzed here the nMss overall scores 
showed sustained improvement during the fol-
low-up. the domains that showed persistent im-
provements during the study were mood/cognition 
and gastrointestinal tract. although, non-motor 
symptoms are considered as important determi-
nants of the Qol in all stages of PD (27), they fre-
quently go unrecognized by healthcare providers 
and thus remain untreated (25). the decrease of 
non-motor burden observed in our analysis was 
similar to the improvements reported in other long-
term open-label lcig therapy studies over 12- and 
48-months follow-up duration (28,29). Also, they
are consistent with previous concept of improve-
ment of non-motor symptoms with optimized do-
paminergic therapy (30).

The beneficial effects observed on motor and 
non-motor outcomes were reflected by an improve-
ment in Qol. these improvements were shown by 
the persistent reduction of the PDQ-8 total score up 
to 12 months post lcig therapy initiation 
(p=0.0076), persistent improvements to 18 and 24 
months for “Had painful muscle cramps and pains” 
and “Difficulty getting around in public places”, re-
spectively, as well as a significant amelioration of 
the eQ-5D usual activities item score for 18 months 
following the baseline. similar improvements in 
the Qol were previously reported following lcig 
therapy (10,11,23). A phase 3 study in which PD 
patients were randomized to either immediate-re-

lease oral levodopa-carbidopa or lcig showed sta-
tistically significant improvements of PDQ-39 with 
lcig that maintained up to the end of 12 weeks 
follow-up period (10). More recently, in a 54-week 
study enrolling 354 patients, Fernandez et al. (11) 
reported PDQ-39 score improvement of 6.9 points 
(N = 273 completed patients) and EQ-5D score im-
provement of 0.06 (n = 272 completed patients) 
from prior to lcig infusion to the study end. in our 
analysis we observed a diminished improvement 
over time in PDQ-8 scores and these may reflect 
PD progression, comorbidities, treatment-related 
aDrs, or development of treatment-resistant 
symptoms (16).

Apart from confirming the efficacy, this analysis 
also confirmed the established overall safety profile 
of lcig, throughout the treatment period of 24 
months. no new pattern or trend was observed in 
aDrs in patients receiving lcig therapy and 
aDrs observed were similar to those reported in 
previous LCIG studies (31-33). The number of pro-
cedure and device-related aDrs was low in the 
romanian sample. in this study, were reported only 
1 procedure-related aDr (occurring during nJ 
tube therapy) and 1 device-related aDr (occurring 
during Peg-J phase) both considered as serious. 
the comparison of occurrence of these aDrs with 
other prospective studies is limited by the design of 
glOria registry that allowed the retrospective 
collection of data (15). However, the occurrence of 
procedure-related aDrs was in line with complica-
tions of the Peg-J placement procedure previously 
reported in the literature (33). The complications, 
although rare, may be life threatening and include 
pneumoperitoneum, peritonitis and intestinal per-
foration (33). The most frequently reported ADRs 
in the romanian sample of the glOria registry 
were decrease of body weight (22.9%) and poly-
neuropathy (14.3%). Also, in only 1 patient the 
aDr (polyneuropathy) led to lcig therapy dis-
continuation. Weight loss and polyneuropathy have 
been frequently reported in other clinical trials with 
LCIG in PD (31-33). In a retrospective study of 
900 patients and a prospective long-term follow-up 
of 252 PD patients treated with lcig, weight loss 
rates observed were around 14.0% while polyneu-
ropathy rates were around 3.0% (31,32). Similarly, 
in an integrated safety analysis of prospective clin-
ical trials which included 412 patients with a medi-
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an LCIG exposure of 911 days weight loss was re-
ported for 14.0% of the treated patients and 
polyneuropathy for 5.5% of the treated patients 
(33). Polyneuropathy has been considered as a pos-
sible complication of lcig infusion, however, the 
etiology remains uncertain with hyperhomocyst-
einemia and low levels of vitamin B6, vitamin B12, 
folic acid among the presumed mechanisms in-
volved in its development (34). It is important to 
note that this study did neither include formalized 
assessment of peripheral nerve conduction velocity 
to confirm diagnoses nor were laboratory assess-
ments conducted for vitamin B12, folic acid or ho-
mocysteine evaluation. 

this registry bears some design-related limita-
tions, in particular, its non-controlled, observation-
al nature. nonetheless this design allowed the col-
lection of clinical data derived from a population of 
advanced PD patients treated in clinical routine 
care allowing insights in the real-world use and 
outcomes of lcig. allowing partially retrospec-
tive (up to 12 months) and prospective data collec-
tion may represent another potential limitation. not 
all scales and questionnaires were used by all in-
vestigational sites prior to participation in glOria 
resulting in missing data during the retrospectively 
documented treatment period.

cONcLUsIONs

in this long-term registry, lcig treatment 
showed significant and clinically relevant improve-
ments in motor and non-motor symptoms and Qol 
in advanced PD patients. lcig was in general well 
tolerated, with an overall favorable benefit/risk ra-
tio consistent with its previously established safety 
profile.
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